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PROCEEDI NGS

DR. SVWENSON:. Good norning, everyone. |
amDr. Erik Swenson. | amthe Chairman of this
Pul monary- Al l ergy Drug Advisory Conmittee neeting,
meeting today here to discuss the inplications of
recently available information and data related to
the safety of |ong-acting beta agoni st
bronchodi |l ators.

Bef ore we go around and introduce the
menbers of the panel, | would like to ask themto
renenber that we have m crophones here that have
dual functions. One is to show that you wish to
raise a question. That is the "request"” option
there; then to speak is on the right-hand side.
So, in raising questions, would you please first
hit the "request" button. We will be nonitoring
and call you in turn. Please do renenber to use
the "speak" button when you do speak since
transcribers will need to hear you on the tapes

Wth that having been said, | would like
to have nenbers of the panel here go around and

introduce thenslves. W will start with Bob Myer
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and have you introduce yourself in turn.
I ntroductions

DR. MEYER | am Bob Meyer. | amthe
Director of the Ofice of Drug Evaluation Il in the
Center for Drugs.

DR. CHOADHURY: | am Badrul Chowdhury, the
Division Director, Division of Pul nonary and
Al l ergy Drug Products.

DR. TRONTELL: Ann Trontell, the Deputy
Director of the Ofice of Drug Safety.

DR SULLIVAN. M nane is Gene Sullivan
I amthe Deputy Director of the Division of
Pul monary and Al l ergy Drug Products.

DR, SEYMOUR: | am Sally Seynmour, nedica
officer in the Division of Pul nonary and All ergy
Drug Products.

DR GUNKEL: Harry CGunkel, medical officer
in the Division of Pulmonary and Al l ergy Drug
Product s.

MS. SANDER: Nancy Sander, President,

Al l ergy and Ast hna Network, Mthers of Asthmatics.

DR. GARDNER: Jacquel i ne Gardner,
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Pr of essor of Pharmacy at the University of
Washi ngton, and a nenber of the Drug Safety and
Ri sk Managenment Advi sory Committee to FDA

DR SCHATZ: Mchael Schatz. | am an

al | ergi st/imunol ogi st from Kai ser Pernanente San

D ego.
M5. WATKINS: | am Teresa Watki ns,

executive secretary for this committee.

DR. GAY: | am Steven Gay. | am nedi cal

director of critical care support services,

assi stant professor at the University of M chigan.

DR. MOSS: Marc Moss, associ ate professor

of nmedicine, Enory University in Atlanta.
DR. NEWWAN:. Lee Newman, professor of
medi ci ne, National Jew sh Medical and Research

Center and University of Col orado Denver.

DR BRANTLY: Mark Brantly, professor of

medi ci ne, University of Florida.
DR. MARTINEZ: | am Fernando Marti nez,
prof essor of pediatrics at the University of

Ari zona.

DR KERCSMAR: Carol yn Kercsmar, professor
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of pediatrics, Rainbow Babies and Children's
Hospital, Cd evel and, Ohio.

M5. SCHELL: | am Karen Schell. | amthe
consuner representative. | ama respiratory
therapi st from Enporia, Kansas.

DR PRUSSIN. Calman Prussin. | am senior
clinical investigator in the Laboratory of Allergic
Di seases, NIAID, NI H

DR SCHCENFELD: David Schoenfel d,
prof essor of nedicine at the Harvard Medi cal Schoo
and professor of statistics at the Harvard Schoo
of Public Health.

DR. SVENSON: Thank you. | would Iike now
to call Maryanne Killian, of the FDA. She has a
statement on conflict of interest to read.

Conflict of Interest Statemnent

MS. KILLIAN:  Good norning, everybody.
The Food and Drug Administration is convening
today's neeting of the Pul nonary-Allergy Drugs
Advi sory Conmittee under the authority of the
Federal Advisory Committee Act. Wth the exception

of the industry representative, all nmenbers of this
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conmittee are special government enpl oyees or
regul ar federal enployees fromeither agencies,
subject to the conflict of interest |aws and
regul ati ons.

FDA has determi ned that the nenbers of
this advisory conmttee are in conpliance with
federal ethics and conflict of interest |aws,
including but not limted to 18 USC Section 208 and
21 USC Section 355(n)(4) which applies to FDA
peopl e. Congress has authorized FDA to grant
wai vers to special governnment enpl oyees who have
financial conflicts when it is determ ned that the
agency's need for a particular individual's
servi ces outwei ghs his or her potential financial
conflict of interest.

Menbers who are special governnent
enpl oyees at today's neeting, including special
gover nnent enpl oyees appoi nted as temporary voting
menbers, have been screened for potential financia
conflicts of interest of their own, as well as
those inputed to themincluding those of their

enpl oyers, spouse or mnor child related to the
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di scussions on July 13, 2005 regarding inplications
of recently available data related to the safety of
| ong- acti ng beta agoni st bronchodil ators, and on
July 14, 2005 regarding the continued need for the
essential use designation of prescription drugs for
the treatment of asthma and chronic obstructive
pul nonary di sease under 21 CFR 2.125. These
interests may include investnents, consulting,
expert witness testinony, contracts, grants,
CREDAs, teaching, speaking, witing, patents and
royalties and primary enpl oynent.

In accordance with 18 USC Section
208(b) (3), four waivers have been granted to the
followi ng participants. Please note that all
interests are in firns that could be potentially
affected by the commttee's deliberations. Wth
regard to the July 13th meeting, Dr. Carolyn
Kercsmar for activities on a speaker's bureau. She
receives |less than $10,001 per year for a grant
which is valued at |ess than $100, 000 per year, and
for a grant for which the firm supplies products

worth approxi mately | ess than $100, 000 per year;
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Ms. Nancy Sander for ownership of stock currently
val ued at between $25, 001 and $50, 000, and for
unrel ated advi sory board activities for which she
receives |l ess than $10,001 per year; Dr. Steven Gay
for speaker bureau activities with four firms, from
three of which he receives |less than $10, 001 per
firmper year, and one for which he receives from
bet ween $10, 001 to $50,000 per firm per year. W
woul d also like to disclose that Dr. Erik Swenson
owns stock worth |ess than $5,001. A waiver under
USC 208(b)(3) is not required because the de
m nims exenption under 5 CFR 2640. 202 appli es.
Wth regard to the July 14th discussions,
Dr. Carolyn Kercsmar for activities on a speakers
bureau. She receives |ess than $10, 001 per year
for two grants which are valued at | ess than
$100, 000 per year, and for a grant for which the
firmsupplies products worth approxi mately |ess
than $100, 000 per year. She also owns stock | ess
than $5,001. A waiver under the USC 208(b)(3) is
not required because the de minims exenption under

5 CFR 2640. 202 applies. Dr. Fernando Martinez for
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hi s menbership on a speakers bureau. He has not
| ectured or received renuneration in the past 12
mont hs, and for menbership on a rel ated advi sory
board. He has not participated or received any
remuneration to date. Dr. Mchael Schatz for his
activities on a speakers bureau. He receives |ess
than $10, 001 per year, and for a grant for which
the firmsupplies product worth approxi mately |ess
than $100, 000 per year. M ss Nancy Sander for
ownershi p of stock currently val ued between $25, 001
and $50, 000, and for unrel ated advi sory board
activities for which she receives | ess than $10, 001
per year. M ss Sander also owns stock worth |ess
than $5,001, again a de mnims waiver is not
requi red because 5 CFR 2640. 202 applies. Dr.
Steven Gay for speakers bureau activities with five
firms, fromthree of which he receives |less than
$10, 001 per year, and two of which he receives from
$10, 001 to $50,000 per firm per year

W would also like to disclose that Dr.
Marc Moss' spouse owns stock | ess than $5,001. A

wai ver under 18 USC 208(b)(3) is not required
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because the de minims exenption under 5 CFR
2640. 202 appl i es.

A copy of the witten waiver statenents
may be obtained by submitting a witten request to
the agency's Freedom of Infornmation Ofice, Room
12A-30 of the Parkl awn Buil di ng, 5600 Fi shers Lane,
Rockville, Maryl and.

In addition, Dr. Christine Sorkness is
participating as FDA' s invited guest speaker on
July 13th. She would like to disclose that she is
a researcher with regards to d axoSnithKline's
Advair and Novartis' fornoterol. She also |ectures
for @ axoSmthKline concerning Advair and receives
| ess than $10, 000 per year.

Lastly, Dr. Theodore Reiss is the
i ndustry representative on the conmttee at the
meeting. He is acting on behalf of all related
i ndustry. He is enployed by Merck. Thank you. |
am done.

DR. SVWENSON:. Thank you, Mss Killian. |
woul d I'ike now to turn the m crophone over to Dr.

Robert Meyer of the FDA.
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DR. MEYER  Thank you. Prior to nore
formal introduction by Dr. Chowdhury, | wanted to,
first off, thank the advisory comrittee in advance
for your attendance today and for what | amsure
will be a very careful deliberation.

One of the things | wanted to nention was
that there was sonme speculation in the trade press
yesterday that there was a very specific purpose
and out cone hoped for by the agency in holding this
meeting today. | just wanted to be clear that the
FDA | ooks forward to a very open discussion of the
data avail able on the safety experience with the
| ong-acting beta agonists and any potential future
regul atory actions that night be recommended coni ng
out of this conmttee. So, thank you very nuch for
your attendance today.

DR. SVWENSON:. Thank you, Dr. Meyer. Now
Dr. Chowdhury, fromthe FDA, is going to give us
sonme introductory remarks pertinent to our
di scussi on t oday.

FDA | ntroductory Remarks

DR. CHOMNDHURY: Good norning. Honorable
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Chai rperson, nenbers of the Pul nonary-Allergy Drugs
Advi sory Conmittee, representatives from GSK and
Novartis and others in the audience, | wel cone you
to this neeting.
In this brief presentation | will
i ntroduce you to the subject matter of this
advi sory commttee neeting. Menbers of the
committee, the objective of this neeting is to
di scuss the inplications of the avail able data
related to the safety of |ong-acting beta agoni st
bronchodil ators. There are two | ong-acting
bronchodilators marketed in the United States that
will be discussed in this neeting. These are
sal meterol from GSK and formoterol from Novartis.
Products contai ning salneterol and fornoterol are
i ndi cated for use as bronchodilators in patients
with asthma and COPD as nmi ntenance treatnents.
These are effective drugs and form
i nportant conponents of the treatnent options
avail abl e for patients with asthnma and COPD. But
an inportant array of adverse effects that has been

observed with these drugs is the occurrence of
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severe asthma exacerbation. The intent of this
advisory comittee neeting is to discuss this
specific finding of severe asthma exacerbation
related to these two drugs. Since the avail able
data pertain to asthma, the focus of this neeting
is on asthma and not COPD.

Surrogates of short-acting beta agoni st
bronchodi | ators, such as albuterol, is not a
subject of this meeting. As you discuss and
deliberate on the safety of thee two drugs, keep in
m nd the well-established efficacy of these drugs
because the use of these drugs, |ike any other
drug, is dependent on the risk/benefit ratio.

As you can see in the agenda, the first
presentation will be by Dr. Christine Sorkness.
Dr. Sorkness is a professor of pharnmacy and
medicine in the University of Wsconsin. She will
gi ve an overvi ew of |ong-acting beta agoni st
bronchodilators. W are very fortunate that Dr.
Sor kness, and expert in pharnacol ogi cal drugs used
in the treatnent of asthma, has agreed to speak at

this neeting. | thank her on behalf of the agency.
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Fol I owi ng Dr. Sorkness, GSK and Novartis
wi Il nake presentations on sal meterol and
fornoterol respectively, followed by FDA
presentations on these two drugs. This will be
foll owed by an open public hearing and committee
di scussi on.

As you hear these presentations you will
note that the safety signal of severe asthma
exacerbation with salnmeterol was seen in
post marketing studies, specifically the recently
halted | arge controlled study called the salnetero
mul ticenter asthma research trial, acronym SMART,
conducted by GSK. In contrast, the safety signa
of severe asthnma exacerbation with fornoterol was
seen in the studi es conducted by Novartis to
support registration of fornoterol in the United
States. Novartis also conducted a Phase 4 study
with fornoterol that did not show a clear signal of
severe asthma exacerbation, but the formotero
Phase 4 study was nuch smaller conpared to the
SMART st udy.

We are choosing to have this neeting now
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because all pertinent data on sal neterol and
fornoterol have only becone recently available. W
al so decided that it would be fruitful to discuss
these two rel ated drugs together in one neeting.

Al t hough sal neterol has been approved for narketing
in the United States since 1994, the study rel evant
to this neeting, the SMART study, was halted by GSK
in January of 2003 and the data has been recently
fully anal yzed.

For not erol was approved for marketing in
the United States in 2001. The Phase 4 study for
fornoterol was completed in March, 2004 and the
data fromthe study al so has been recently
anal yzed.

The significant regulatory actions that
the FDA has taken so far pertaining to these two
drugs, based on the available data, are in
cooperation of the results of the SMART study in
al | sal nmeterol -containing product |abels, including
the addition of a boxed warning, and not approving
fornoterol 25 ntg twice daily dose for marketing in

the United States. Fornmoterol is currently
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approved at a dose of 12 nctg twice daily. Please
note that the fornoterol drug |abel does not
currently have warnings simlar to salnetero
because of |ack of specific data related to the
marketed formoterol 12 ntg tw ce daily dose

In the presentations fromthe industry and
the FDA you will see the data that led to the
agency regul atory actions. As you hear the
presentations, | request that you keep in mnd the
questions that are in the FDA briefing book and
al so attached to the agenda since you will discuss
and deliberate on these questions later in the day.

Here are the four questions that you wll
be asked to discuss and deliberate later in the day
today. Question one, the product | abels of
sal neterol -contai ning products have been nodified
to include warnings rel ated outcone the SMART
study. Based on currently available informtion,
what further actions, if any, do you recomend that
the agency take to communi cate or otherw se nanage
the risks of severe asthna exacerbations seen in

the SMART study?
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Based on the currently avail able
i nformati on, do you agree that sal neterol should
continue to be marketed in the United States?

Question two, the | abel of the
f ornot erol - cont ai ni ng product does not include
war ni ngs conparable to the warnings that are
present in the sal meterol-containing products.
Based on the currently available information,
shoul d the | abel of formoterol-containing products
include warnings simlar to those in the salnetero
| abel ?

Based on the currently avail able
informati on, do you agree that fornoterol should
continue to be marketed in the United States?

Question three, what further
investigation, if any, do you reconmrend to be
performed by GSK that can inprove the understanding
of the nature and magnitude of the risk of
sal meterol ?

Question four, what further investigation,
if any, do you recommend to be performed by

Novartis that can inprove the understandi ng of the
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nat ure and nmagnitude of the risk of fornoterol?
These are the four questions. W |ook
forward to an interesting neeting and, again,
thank you for your tine, effort and commitnent to
this inportant public health service. Thank you
DR. SVWENSON: Thank you, Dr. Chowdhury.
At this point we would like to invite Dr. Christine
Sor kness who was just introduced. She has been
ki nd enough to give us a broad overview of these
drugs and | would like to turn the podium over to
her .
An Overvi ew of Long-Acting Beta Agonists
DR SORKNESS: Good norning. | would
first like to thank Dr. Chowdhury and Dr. Sullivan
for inviting ne to speak this morning, and npost of
all, for gathering this group of both clinicians,
researchers, industry colleagues and the comrittee
to review what | believe to be an incredibly
important topic. The risk versus benefit
considerations for the |ong-acting beta agonists
are the topic at hand and the conmttee has been

asked to discuss the inplications of the avail able
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data related to the safety of long-acting beta
agoni sts, as Dr. Chowdhury articul at ed.

It isalittle bit awesone to reviewthis
topi c because of its breadth and depth, and al so
because | know nany of the committee nenbers and
woul d acknow edge that they probably know nore than
| do about this particular topic. So with that
caveat, | amgoing to indicate that | amjust going
to review and try to set a tone for the discussions
and in particular anchor sone of the avail able
data, at least as | see it as a researcher and a
clinician, that you m ght use to answer the
questions that you have been charged with.

The specific objectives that | have been
asked to address are to provide an overvi ew of the
clinical pharmacol ogy of the |ong-acting beta
agoni sts; to discuss the selection of therapeutic
out comes which | believe are relevant for the
assessnent of risks versus benefits of the
| ong-acting beta agonists; to review sel ected
clinical trials, selected because there are so many

whi ch provide insight into the risk/benefit of the
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| ong-acting beta agonists; and to outline the
controversies and the remnaini ng questions which
believe are related to the role.

First an overview of the clinica
phar macol ogy of al buterol, salneterol and
fornoterol. W have come a |ong way from ephedra
from China and its pharnmacol ogi ¢ properties many,
many years ago to, certainly ephedrine and
epi nephrine and isoproterenol. The three mgjor
drugs that we use in our therapeutic armanmentarium
for asthma right now are al buterol, salnmeterol and
fornoterol. You can see in common that they al
have a sinple catecholam ne ring, and there has
been great novelty fromthe industry of adding a
variety of different side chains to these products
to affect their oral versus inhalation efficacy
and, in particular, if you |ook at sal neterol and
fornoterol you see that there are very |large side
chai ns that have been attached to the basic
nmol ecul e of albuterol. This has allowed these two
products to have an extended duration of action

Bot h sal neterol and fornoterol are highly
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|'i pophilic products, which may explain sone of
their long duration of action, salmeterol nore than
fornoterol. W know that salneterol binds wthin
the ligand binding cleft of the receptor which
probably allows sensitivity stinulation of the
receptor and its long duration, and there are other
specul at ed nechani sns of action for the |ong
duration of formoterol. Fornoterol is a racene and
only the RR and N tumor is active.

If you were to conpare very globally the
beta adrenergic agents, this table is probably
rel evant. Mbdst of the pharmacol ogic studies rel ate
nmol ar potency of these products to isoproterenol,
which is designated as a potency of 1. You can see
that both fornoterol and sal meterol are nore potent
products than isoproterenol. The pharnmacol ogic
profile of the drugs is illustrated, with
i soproterenol an fornoterol classified as ful
agoni sts and al buterol and sal neterol as parti al
agoni st s.

You can see that in conparison to

i soproterenol as its conparator, albuterol,
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25
fornoterol and salneterol all have the |luxury or
beta2 selectivity which is acknow edged to all ow
these drugs to have primarily effects on the I ung
versus the cardi osel ective effects that we see

primarily with activation of the beta
1 receptors.

The duration of action clearly is different in
these agents and, because of the |ong side chains
and nmechani sns of action of formoterol and

sal meterol, we have known that these are the

| ongest acting inhaled bronchodilators on the

mar ket today, with durations of action of at |east
12 hours after a dose, and the bronchoprotective
effects, which specifically in this slide refer to
the prevention of bronchoconstriction induced by
exerci se or non-specific bronchial challenges such
as net hachol i ne, have, indeed, a | ong
bronchoprotective effect.

If you were to look at a nore direct
clinical conparison of fornoterol and sal metero
based specifically on information in the package
inserts, it is believed that equipotent

bronchodi |l ati ng doses of fornoterol and sal neterol
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are |isted as above, based specifically on the
dosage form by which they are delivered. So we
believe, at least in clinical practice, that 12 ntg
of Foradil aerolizer is clinically bronchodilating
equi potent to 50 ntg delivered by Serevent D skus.
In order to deliver these equipotent doses, the
recomended inspiratory flow rate is acknow edged
to be about 60 L/nmin for both products over a tine
course of 2-3 seconds. As you m ght expect,
particul arly because these drugs have been FDA
approved for individuals with nuch nore severe
broncho-obstructi on such as in COPD, probably an
inspiratory flow rate nuch bel ow that can get
adequat e delivery of drugs

Both of these drugs are classified as
pregnancy category C and, indeed, enjoy the sane
FDA approved indications based on the package of
informati on subnmitted to the FDA, the only
distinction being that sal neterol is approved for
the treatnent of asthnma and prevention of
bronchospasm for children over 4 years of age and 5

years on fornoterol. Both of these agents have
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been approved for EIB prevention and for
mai nt enance treatnent of COPD, which is not part of
the agenda today.

Now, the differentiation of fornoterol and
sal meterol, by and |l arge, comes down to its
acknow edged difference in onset of action. You
can find nany, nmany studies that would classify
di fferent pharnmacologic profiles. In summary,
fornoterol probably achi eves 80 percent of the
maxi mum bronchodilation within 5-10 mnutes. It is
t hought to have an onset of action quite conparable
to albuterol and acts within 3 mnutes. For
sal neterol nost of the data suggests that 90
percent maxi mum bronchodil ati on occurs after one
hour, with a nedian time to significant
bronchodi |l ati on of 30-40 mi nutes, and an onset
certainly at a tine point of about 10 m nutes.

This is a sinple cartoon that segues to
the issue of the | ong-acting beta agonists
t hensel ves in conbination with clucocorticoids.
This is a cartoon that suggests the proposed

mol ecul ar interaction between the |ong-acting beta
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agoni sts and the inhaled corticosteroids. The
| ong-acting beta agonist, through their activation
of the beta adrenergic receptor w th adenylyl
cycl ase, cyclic AVP, protein kinase A and mtogen
activated protein kinase nay actually prine the
gl ucocorticoid receptor for greater nuclear
translocation and affinity for the binding to the
glucocorticoid regulatory el enment, which is
designated in this slide as GRE. Therefore, it has
been specul ated by a variety of pharnmacol ogic
nmodel s- -1kl eburg[?] and others who have done very
el egant work--that actually the anti-inflammatory
ef fect of glucocorticoids can be enhanced with the
conbi nation of |ong-acting beta agoni st and,
clearly, that is certainly the rationale that
brought the conbi nation products to the
mar ket pl ace

Now, when we tal k about risks versus
benefits of any agent, it is best to talk about the
outconmes of interest. | amgoing to preface ny
remarks by the fact that | think the medica

community and patients have all been |led to hope
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for a 100 percent active and effective drug with
absolutely no side effects. | quite honestly
believe that to not be realistic. Therefore, when
we tal k about risk/benefits we need to put in
perspective and wei gh those issues, and | think it
is inportant to recogni ze that we may have very
safe nedications that really have very poor
clinical efficacy, and I woul d suggest that they
have a distinct risk in their own right by their
inability to treat the disease at hand.

So, | amgoing to try to illustrate sone
i ssues about what | believe to be inportant
outconmes and tal k about sone of the clinical trials
to date that teach us | essons about this as
applying this drug class to asthna.

We traditionally have used |ung function
measures for managenent of asthma, both fromthe
perspective of clinical decision-naking and
clinical research. There are many |ongitudina
studies of lung health that have been enhanced by

measur enents of lung function, particularly FEV

and FEV 1/FEC ratio. Cearly,
it has been
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acknow edged that the gold standard for trial entry
for the pivotal trials reviewed by the FDA have

been traditional FEV
1's of 60-80 percent predicted

with 15 percent reversibility. Therefore, there
have been very uniform popul ati on groups that have
been studied in our clinical trials. | would
actual ly conjecture now, and will cone back to it,
that we may need to broaden that a bit to capture a
nmor e general i zabl e popul ati on

Clearly, lung function neasures have been
primary outconmes to neasure efficacy because we can
standardi ze those procedures both on site and with
honme neasurenents, and we have grown to believe
that we can minimze variability around the
measurenents and can really get a handl e and our
arns around what outcones are inportant. Please
recogni ze as | talk about different outcones in
asthma, | amnot dispelling at all the val ue of
lung function nmeasurenments. | think they are stil
critical but | don't believe that they are enough

Let's start tal king about what | believe

to be illustrative studies. This is a study
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publ i shed by the Asthma Cinical Research Network
in which | amone of the investigators, and it was
affectionately called the SOCS trial. This is a
study that was intended to ask the question that in
a patient who was well stabilized on an inhaled
steroid and representative triantinol one, and that

had pretty stable FEV
1's and peak flow variability,

could this patient basically be transferred to

pl acebo and do equally well; be converted to a

sal meterol product and do equally well; or did they
need to maintain continuance on an inhaled steroid
as represented by trianti nol one?

This is a study that enrolled individuals
whose nean FEV1 was 93 percent predicted, had very
| ow peak variability of about 10 percent, and
during the run-in period showed very good asthma
stability. The primary outconme of this study was
mor ni ng peak flow. That was sel ected because of
experience that the Asthma dinical Research
Net work had with what we believe to be an effect
size that we could power our study of a difference

of about 25 L/mn, and because that effect size
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correlated with other nore clinically robust
endpoints in a variety of trials.

I think you can see that if you | ook at
the primary outconme of this trial of AM peak flow
you wee in the run-in period that all of the
patients in ultimately the three arns inproved
during the run-in with triantinol one, as you would
expect. You see the placebo group, once it was
random zed at six weeks, had deterioration in that
out cone; whereas, the triantinol one and sal metero
groups both had mai nt enance and actual |y
i nprovenent in the primary outconme of peak fl ow,
and there was not statistically significant
di fference between those two arnms in this
particul ar outcorme.

Now, there was obviously a variety of
secondary outcomes in this trial. You can see that
on the basis, in particular, of some markers of
inflammation that there was both a clinically and
statistically significant difference in favor of
the inhal ed corticosteroids. Because of the

mul tiple conparisons used by the statistician, a p
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val ue of 0.016 was that which was deened to be of
statistical significance.

This is inportant in that it translates to
anot her very inportant secondary outcone of this
trial, that being defined as treatnent failure
rates, on the left, and asthna exacerbation rates,
on the right. First, asthma exacerbation rates
were defined as increases in albuterol use,
decrease in peak flow, and the need for ora
corticosteroids. You can see with this particular
outcome that triantinolone is the only one by the
Kapl an- Mei er survival curve that, in essence, did
not have significant asthnma exacerbations. Very
simlarly, if you | ooked at treatnment failure
rates, which was defined as an FEV1 | ess than 50
percent predicted, at |east one course of
predni sone, the occurrence of energency room or
urgent care visits or hospitalization, the sane
trend could be seen. The triantinolone was very
effective in preventing treatment failure rates but
sal meterol was quite conparable to placebo

The summary for the ACRN investigators was
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that patients with persistent asthma, well
controll ed by | ow doses of an inhaled steroid
cannot be switched to sal neterol nonot herapy
without risk of clinically significant |oss of
asthma control. | think this is one of the studies
that clearly the asthma comunity has endorsed to
support the fact that |ong-acting beta agonists in
ast hma shoul d not be used as nonot herapy, and
don't believe that there is particul ar debate on
this issue and | think there are nmany studies that
illustrate sinilar outcones.

This study is also inportant in that it
shows cl ear disparity between |ung function
measures and ot her outcome neasures, and | eads us
to the conclusion fromthis study that multiple
measur enents and di nensions of control are needed
to adequately assess therapies.

Therefore, | think, whether we broach
studies that are industry sponsored or NI H
sponsored, we are beginning to endorse nore
composite measures of asthma control. This would

i nclude days of asthna control; treatnent failure
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and asthma exacerbation criteria, as | have shown
in this study and many others. | would make as a
caveat that it becones oftentines very difficult to
conpare trials because the specific definitions for
treatnent failure versus asthna exacerbations and
m | d, noderate and severe exacerbations may be a
little bit different. So, it is inportant for us
to anchor the definitions when we eval uate.

O her composite nmeasurenents have actually
been i nmprovenents or shifts in NAEEP defi ned NAEEP
defined asthma severity classification; the
achi evenment of total control or well controlled
status, as defined by G NA and applied to the GOAL
study; and certainly a variety of nore patient
speci fic surveys of asthma control and quality of
life that have becone inportant secondary outcones
inour clinical trials.

Now, in reflecting upon the issue of nore
conposite clinical outcones, the question needs to
be raised in applying an appropriate risk/benefit
rel ati onshi p and assessnent of how rmuch benefit can

actual |y be achi eved by the conbination of inhaled
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steroids and |ong-acting beta agonists. | am going
to focus nmy remarks on the conbi nati on because

have told you that at |least ny belief is that
asthma is best treated by conbi nation and,
therefore, the relevant studies are those that use
t hat .

A fairly early study that began to address
the role of inhaled steroids and |ong-acting beta
agoni sts in conbination is the OPTIMA trial,
entitled, |ow dose inhal ed budesonide as a
representative inhaled steroid an fornoterol as a
representative | ong-acting beta agoni st.

This study had both a group A and a group
B. | amgoing to focus on group A as a
representative trial of taking patients naive to
being on inhaled steroids and ultimately, after a
one-nonth run-in in which they were qualified to be
inthis trial, were then continued on pl acebo,

Pul micort or Oxis, as fornmoterol is called.
Therefore, they continued on beta agonists al one
versus being random zed to Pulmcort 100 ntg BID

and Oxis placebo or Pulmcort 100 ntg BID and
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active xis 4.5 ntg BID.

The primary outcone of this trial was
severe exacerbation, designated by the arrow This
was defined as the need for oral corticosteroids or
adm ssion to a hospital or an enmergency room visit
or substantial decrease in peak flow This study
group enrolled patients who were 12 years of age
and ol der, not on inhaled steroids, who had to have

an FEV 1 of at least 80 percent
predi ct ed post

bronchodilator, and actually enrolled a pre

bronchodi | at or nean FEV
1 group of about 90 percent.

These are the two primary outcomes of this
particular study. |If you | ook on the |eft-hand
side in panel A this is the Kaplan-Meier surviva
curve and you can see that both the budesonide
al one versus the budesonide in conbination wn
fornoterol did rmuch better in preventing the tine
to the first severe asthnma exacerbation as conpared
to the placebo group, which is the | ast curve that
you see on the slide. Wen you plot this, on the
ri ght-hand side of the slide you see that actually

the two active treatnents were, indeed, better than

file:////[Tiffanie/c/Dummy/0713PULM.TXT (37 of 361) [7/26/2005 12:35:05 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

pl acebo but were quite conparable to each other
However, if you look at the other inportant outcomne
of pul nonary function test, the norning peak
expiratory flow, you see in the top curve that the
conbi nation product is superior to both budesoni de
and pl acebo. So, whereas by one outcone the
exacerbation rates of the two active products were
not statistically significant, when you add in

anot her inportant secondary outcone the

conbi nation, indeed, showed better outcones.

Now, this sanme issue of |ooking at
prevention of asthma exacerbations has been
publ i shed by many, many authors. This is just a
representative study which | ooked at an anal ysis of
ast hma exacerbations, |ooking at avail abl e studies
of higher dose fluticasone versus the addition of
sal meterol to | ow dow fluticasone

If you look at this particular slide,
which is the probability of the tine to the first
exacerbation, you see that the top curve, in green,
is salmeterol and, in red, the conbination, and the

conbi nation was clearly superior in the outcone of
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time to first asthma exacerbation conpared to the
| ong-acti ng beta agoni st al one.

The analysis in this study group culled
out the different Ns of the spectrum of pul nonary
function inpairnment at baseline. As | nentioned,
typically the pivotal trials enroll patients that

have basel i ne FEV
1's pre bronchodil at or between

40-85 percent predicted. That is what you see on
the left-hand side of all-comers that enrolled in
those pivotal trials. |If you, instead, break down
patients who present with | ess bronchoconstriction
at baseline, for example, 60-85 percent predicted
versus 40-60 percent, you see that the trends are
not different and that either way, depending upon
the severity of obstruction in these patients, the
trend of the benefit of conbination certainly could
be seen.

Now, the FACET trial also showed |I think a
very inportant |esson about |ooking at the outcone
of severe exacerbations and rel ationshi ps of
dose-response curves with inhal ed steroids, as well

as the benefit of long-acting beta agonists. This

file:////[Tiffanie/c/Dummy/0713PULM.TXT (39 of 361) [7/26/2005 12:35:05 PM]

39



file:////ITiffanie/c/Dummy/0713PULM.TXT

goes back to budesonide and fornoterol as the
representative drugs in this study, and in this
study severe exacerbations were defined as a need
for oral steroids or a decrease in peak flowto
nmore than 30 percent baseline. So, severe
exacerbations here are predom nantly due to the
need for oral beta agoni sts.

This is a large trial that randon zed
individuals to one of four arms. |If you | ook at
the far left, in green is the budesonide 200 ntg or
| ow dose inhaled steroid group; the purple bar is
budesoni de 200 ntg a day plus fornoterol; in
yel l ow, a hi gher dose of budesoni de al one versus,
in the orange bar, the addition to fornoterol. |
thi nk what you can see is the very |ogica
dose-response curve that 800 ntg of budesonide
fared better than 200 ncg of budesoni de but, very
importantly, you can see that the prevention of
severe exacerbations in both groups could be
enhanced by the addition of formoterol. So, again,
anot her study that suggests to us that combination

therapy can achieve the prevention of asthma
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exacerbati ons.

Now, in brevity, rather than show ng you
the individual studies of exacerbations to date
published, | amgoing to take advantage of a
met a- anal ysi s, published by Sinn and others in
JAMA, in 2004 that |ooked at a systematic review
and neta-analysis of a variety of pharnmacol ogic
t herapi es to reduce exacerbations.

This study clearly reviewed all of the
drugs that we know that are on the nmarketpl ace but
I amspecifically going to | ook at two of the
anal yses. This is the effect of |ong-acting beta
agoni sts al one on exacerbations and the distinct
trials that the neta-anal ysis chose. You can see
that the majority of these studies favored a
| ong-acting beta agoni st over placebo, and a pool ed
anal ysis showing a relative risk and confidence
interval that favors the |ong-acting beta agonists.

This is the analysis that | ooks at nany of
what | believe to be the paradigmshifting trials
that showed the addition of |ong-acting beta

agonists to be better than either doubling or nore
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than doubling the inhal ed steroids, and includes
the Matz and O Byrne studi es and Pauwel s studies
that | shared with you earlier. | think you can
see that we have at | east somewhat mnixed results
here. Certainly the najority of trials favor the
combi nation of inhaled steroids and |ong-acting
bet a agoni sts together versus favoring the high
doses of steroids. Sone of themare right on the
line. The pool ed summary obviously, here by this
graph, favors the steroids and the |ong-acting beta
agoni st s.

I woul d suggest that certainly some of the
differences are certainly on the basis of study
design, size of study, construct, and so forth but,
again, | think the neta-anal ysis supports the
individual trials as far as evidence that suggests
benefit of the conbination

Now, in sw tching gears, besides asthma
exacerbations, | think that the issue of the
capture of asthma control, as has been defined by
G NA and the NAEEP, is a very imnportant outcomne

that we have begun to carefully think about and to
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posture in our individual trials. The GOAL tria
asked a very sinple but inportant question, is G NA
NI H gui del i ne based control achievable, and in what
proportion of patients with a

sal meterol -fluti casone conbi nati on conpared with
fluticasone al one?

So, this is going beyond the issue of just
| ooki ng at exacerbations but overall asthma contro
as defined by the guidelines. You can read this.
There is both total control and well controlled,
and it basically reflects what we, as clinicians,
hope to achi eve for our asthma patients. And, the
question is can this be achieved by the therapies
that we have at hand?

The GOAL study design was very conpl ex.
It was a year study of three strata of patients
based on whether they were either corticosteroid
nai ve or free for six nmonths; whether they were on
a nodest dose of a bacl onet hasone equi val ent or
hi gher dose of a becl onet hasone equi val ent. These
were individuals that had to be at |east 12, not

wel|l controlled in the run-in period, and showed
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reversibility of 15 percent. They were random zed
to either the salneterol-fluticasone conbination or
fluticasone al one via diskus, with a dose based on
the stratum

During this conplex design in phase 1, the
doses were either stepped up every 12 weeks unti
total control was achieved or a nmaxi num dose was
reached. 1In study phase 2 a dose of total control
or a maxi num study dose was continued for 52 weeks.

It is inportant to recognize that all the
patients in this trial deserved to be on contro

therapy. Their FEV
1's were about 75-80 percent

predicted. They had very, very obvious
bronchodi l ator reversibility, averagi ng about 20
percent, and what | would call were young adults.
So, whatever the stratum these individuals
deserved to be stepped up with the therapies that
wer e used.

These are the patients who achi eved well
controlled status. The triangles in dark are the
combi nation; the open circles are fluticasone

al one. You can see the run-in phase versus phase 1
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versus phase 2 on this graph. You can see that
both study groups had a fairly brisk i nprovenent in
achi evenment of well-controlled status. This
continued through the 52 weeks of the trial and was
achi eved by both study arns, but was achieved to a
statistically significant greater extent with the
conbi nation therapy.

Al'so inmportantly is exacerbation rates as
were studied in this trial as a secondary outcone.
Thi s exacerbation was defined in this study as
either a burst of steroids or an ER or
hospitalization. You can see whether it was
steroid naive, the | ow dose inhaled steroid or the
nmoder ate dose inhaled steroid stratum dearly,
all groups showed the trend that the conbi nation
therapy was better at achi eving prevention of
exacerbation rates as defined by the GOAL
i nvestigators.

The results of GOAL are very inportant in
that significantly nore patients achieved contro
wi th conbi nation versus fluticasone in each stratum

and in each stratumthe tine to achieve the first

file:////[Tiffanie/c/Dummy/0713PULM.TXT (45 of 361) [7/26/2005 12:35:05 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

i ndi vi dual week of well-controlled asthma was
significantly | ower w th conbi nation than
fluticasone alone. More patients achieved contro
at the sane or | ower dose of inhaled steroid in
each stratum for combi nati on again verifying what
had been previously published on the inhal ed
steroi d-sparing effect.

I think very inportantly in |ooking at
out conmes, we know that the majority of patients who
achi eved well-controlled asthma in phase 1
mai nt ai ned the status when assessed in the |ast 8
weeks of the study. But, also, there were sone
patients that, additionally, were able to gain
control with sustained therapy. So, there nmay be,
very inportantly, subjects who initially are able
to gain control but others that require | onger
exposure to achieve this particular outcone.

Now | amgoing to switch gears a little
bit and talk briefly about a pediatric trial. One
of the things, at least in nmy mnd, is that nost of
the data that we have in |ooking at inhaled

steroids and | ong-acting beta agonists, whether
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they be as entry therapy or as add-on therapy in
preventing the addition of inhaled steroids, has
predom nantly been done in adults. Even those
studi es whi ch have enrolled individuals greater
than 12 years in age and up in general have not had
a sizeabl e enough cohort of the 12-18 popul ati on
that really have led to what | believe is a
substantive subanal ysis. So, nobst of what we have
| believe is in adult studies, and | think we wll
see nore pediatric studies in the future.

This is a study that was recently
presented at the American Thoracic Society meeting
this sumer, and was conducted by the CARE network
of the NHLBI-sponsored network. It is a one-year
prospective conpari son of three control or
medi cations for the treatment of mld or noderate
persistent asthnma in children

In brief, the study schematic is a proof
of study concept. Al children were in a one- or
two-week run-in period and then were either
random zed to an inhaled steroid al one, an inhal ed

steroid at half the dose in conbination with a
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| ong-acting beta agonist in conparison to a

| eukotriene receptor antagonist. |In order to
achieve this particular proof of concept, the ICS
group received fluticasone by norning and evening
di skus and an eveni ng capsul e pl acebo. The mi ddl es
group of conbination, and what | am going to cal
conbination in the future, received an Advair
diskus in the norning, a sal neterol diskus in the
eveni ng and a pl acebo capsul e, and the | eukotriene
regi men active armreceived nontel ukast at night
and two pl acebos.

Because this study has not been published
and there are responsibilities to editors, | am not
going to be able to share with you in slide form
all of the data, but I would like to sumarize it
for you as | did at the ATS

Inclusion criteria for this study were
children 6-14 years of age who had acknow edged
mld to noderate persistent asthma, as defined by
synptons or beta agoni st rescue use of peak flows
in the yellow zone. They needed to denobnstrate

asthma by a PC20 nethacholine less than 12.5 ng/m.
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Bronchodil ator reversibility was collected but it
was not an entry criterion because we believed it
woul d bias the outcomes because one of the study
arns contained a |l ong-acting beta agonist. These
wer e individuals who were naive to controller

medi cations. The issue was to | ook at whether
these three arnms and how asthma control was
achieved in individuals with mild or noderate

ast hma.

The percent of asthma control days during
the study period of 12 nonths was asthma contro
days defined as a day wi thout al buterol rescue,
wi t hout the use of non-study asthma nedications, no
daytinme or evening asthma synptons, unschedul ed
provi der visits of school absenteeism so a day in
whi ch a parent and a physician both woul d be happy
that the asthnma was well controlled and that was
the defining outconme for this trial

In summary, | amgoing to focus
predom nantly on the two outcones related to the
full dose inhaled steroid armand the conbination

armof the half dose fluticasone in conbination
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with salneterol. Both of those study arns achi eved
i mprovenent in the percent of asthma control days.
At baseline this group of children had about 27
percent of the days that were asthma
control |l ed--so, very, very few This actually

al most doubl ed or tripled during the active they
and the fluticasone group gai ned asthma contro
days of 64 percent versus the conbination of 60
percent. So, both groups adequately achieved
asthma control and these were not statistically
different.

Treatnment failure was al so a secondary
outcone in this trial, defined by either the third
burst of prednisone or a hospitalization or ER
visit due to asthma. There were only five
treatnment failures in the fluticasone arm and ei ght
treatnent failures in the conbination arm That
was not statistically significant. O that, there
were no hospitalizations due to asthma in the
fluticasone group and two hospitalizations with the
combi nati on group.

Overall, the conparison of the two groups
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showed in many outconmes that the inhaled steroid
al one versus the inhaled steroid at half dose in
combi nation with sal meterol were conparable, as
mentioned, in asthma control days; the tine to
predni sone bursts and treatnment failure status.
There were sone inportant differences in
that if you | ooked at secondary outcones such as

change in PC
i nprovenent and ENO as a marker

of inflammtion, and actually changes in maxi num
bronchodi | ator response, the full dose of inhal ed
steroid was actually statistically better

I nmention this study fromthe point of
vi ew of one study |ooking at children that will,
hopeful Il y, soon be published and gives us sone
experience, | believe, with at |east efficacy and
safety in a pediatric population

Now, let's switch gears to potentia
safety concerns that have been raised by the use of
beta agonists. That is what the comittee has been
asked to really put in perspective today. It has
not been just in the last few years that safety

concerns with beta agonists have been rai sed.
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Studies in the early '90s suggested that the
regul ar use of a particul ar beta agonist,
fenoterol, mght produce adverse effects. This is
the nunber of subjects wi thout exacerbation as a
Kapl an- Mei er curve and you can see those
individuals treated with a regul ar dose of
fenoterol had nore asthma exacerbations than as
needed. This study, by Taylor and others, raised
the specter of regular use of short to internediate
bet a agoni sts produci ng adverse effects.

As you well know, fenoterol never nade it
to the U.S. market and al buterol has becone clearly
the drug of choice as the internediate rescue heta
agoni st. Therefore, Jeff Drazen and the Asthnma
Cinical Research Network felt it inmportant as one
of its mssions to try to answer the question of,
given that albuterol was the prinmary beta agoni st
used in the marketplace, did it matter whether
patients were treated with regular beta agonists
versus as needed beta agonists. To achieve this
trial, patients either received two puffs of

al buterol four tines a day plus extra as needed, or
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pl acebo i nhaler two puffs four tines a day and as
needed, thus, sufficing the regularly schedul ed
versus as needed paradigm The study had a run-in,
a 16-week treatment trial and then a run-out of 4
weeks.

Now, whereas this group today is not here
to debate the issues of safety of short and
i ntermedi ate beta agonists, this trial basically
has led to many of the questions that we have asked
about |ong-acting beta agonists, and has led to
what | believe is a series of trials that are in
construct and will build on.

The summary fromthis particul ar study,
usi ng again peak flow as the primary outconme and
power to find a difference of 25 L/mn in the two
study arms, suggested that whether you are on as
needed al buterol or regular albuterol it really
didn't make a difference in this outcone and,
therefore, there was nothing evil about the use of
regul ar beta agonists. But the authors
acknow edged that clearly based on the way the

asthma comunity was novi ng, PRN beta agoni sts was
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the nore rational approach

Whereas this was a prospective trial, at
the sane tine that this study was in the mdst of
being carried out, Steve Liggett's group at
Ci ncinnati and others were working on cloning the
beta receptor. This is the beta receptor as a
G coupl ed protein. As you well know there has been
a lot of interest in single nucleotide
pol ynor phi snms at both the 27 position and the 16
position in a variety of both in vitro and in vivo
studi es, |ooking at acute bronchodil at or responses
as well as a variety of other asthma outcones.

So, when this was cloned, the Asthma
Clinical Research investigators went back to the
BAGS trial that was still ongoing and were able to
get nost of the participants to cone back and be
genotyped. In that regard, the anal ysis showed
that there was no effect in this primary outconme at
the B27 | ocus. There was no effect in the Bl16
het erozygotes. However, there was a signal. Wen
the B16 Arg/Arg patients were conpared to the B16

Ay/dy patients, with a difference found in the
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prinmary outcone vari abl e.

So, this is a retrospective |ook at the
BAGS data that shows that if you were a group of
patients who received regular al buterol and you
were Arg/Arg, in yellow, your AM peak fl ow
deteriorated during the course of the trial, in
contrast to whether you received as needed beta
agoni sts and were Arg/Arg, in red, or whether you
received regular albuterol and were Ay/d@y. This
retrospective analysis was believed by the ACRN to
be hypot hesis generating, not definitive and,
therefore, led to another study which | will share
wi th you.

At the sane time, Robin Taylor reported on
the influence of beta adrenergic receptor
pol ynor phi sns in sone studi es he had done | ooki ng
at, again, asthma exacerbations in this context.
If you look at the far right of all-comers in this
trial, you see that albuterol and salneterol are
conpar abl e and superior to placebo in preventing
exacerbations. |If you look at the Ay/dy and the

A y/ Arg groups, there were really no significant
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di fferences. However, in those individuals that
were Arg/Arg at the B16 | ocus, you can see that
there were nore exacerbations with those treated
with al buterol but this was not seen with the
sal meterol therapy.

So, we began to see in the asthma
community sone signals, sone subtle signals in
retrospective data about the issue of the potentia
rel evance of pol ynorphi sns at the beta receptor.
Therefore, | told you that the Drazen trial,
retrospective, was hypothesis generating to all ow
us to go forward to actually create a prospective,
random zed, pl acebo-controlled, double-blind tria
of regular versus mninmal albuterol in each
genotype. This has affectionately been called the
BARCE tri al .

In this trial, in order to mnimze beta
agoni st use, patients were provided with
i pratropiumfor rescue as a primary inhaler and
then had a backup to use al buterol of synptons were
not relieved by ipratropium

This is a fairly conplex study design but
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57
whi ch we believed was inportant to answer the
question. First, individuals between the ages of

18 and 55 years of age who had an FEV
1 of at |east

70 percent predicted, and naive to inhal ed
steroids, were screened and genotyped. |f they
were either found to be Arg/Arg or Ay/dy at the

B16 they were nmatched on the basis of FEV

enrolled in the trial, went in a 6-week run-in
period in which individuals were all on placebo
with just rescue therapy. They were then
randoni zed to receive 16 weeks of active treatnent
or placebo; then had an 8-week run-out; were
crossed over to the opposite trial; and then a
followi ng run-out arm

So, a conpl ex study design that allowed
each patient to serve as their own control of being
on schedul ed al buterol versus placebo and using the
backup rescue. These are individuals who were
about 31 years of age, had fairly normal FEV1's of
about 90 percent predicted and were matched in
pairs on the basis of the genotype of interest.

This is the data as published in Lancet.

file:////[Tiffanie/c/Dummy/0713PULM.TXT (57 of 361) [7/26/2005 12:35:05 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

This shows the curves of either the al butero
nmodel ed or raw neans data versus the placebo
nmodel ed and raw nmeans data. |In particular, if you
can | ook at the left-hand side of the slide, this
is the Arg/Arg group. The right-hand side is the
Gy/dy group.

Let's look at the Ay/dy group first. |If
you |l ook at the Ay/dy patients in the orange |ine
on the top, you can see that, as you woul d expect,
those patients on al buterol schedul ed therapy
i mproved by their norning peak flow during the
course of the study. In contrast, during the tine
they received placebo, in green, they really showed
no improvenment in their peak expiratory flow In
contrast, the Arg/Arg patients behaved differently.
In green is the placebo and you can see the Arg/Arg
patients on placebo actually inproved and those
Arg/ Arg patients on albuterol, in orange, failed to
i nprove their peak flow during the course of the
trial.

The primary analysis with this study was

to look at the treatnent differences and the nean
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59
change in AM peak flow by genotype at week 16. You
can see that the al buterol versus placebo Arg/Arg
patients had a difference in their mean peak fl ow
of 10 L/min; the albuterol versus placebo Ay/Qy
conparison, a difference of about 14. Therefore,
the treatment difference of the nean Arg/Arg minus
the Ay/dy was a difference of about 25 L/ mn,
which is what this study was powered to find and
what we had used in other studies to power it. So,
this was determned to be statistically
significant.

There were ot her outcones that paralleled
the change in peak flow. This is |looking at the
di fference between regul ar versus placebo changes

in FEV 1 over the 16 weeks. You
can see that the

A@y/dy subjects had an inprovenent in their FEV
11
whereas the Arg/Arg patients had a deterioration in

FEV 1. The sane thing could be seen with
nor ni ng

synptons of an increase in the Arg/Arg patients
versus a decrease in the Ay/dy patients, and a
conpl enentary pattern of seeing a difference in

i nhal er use in the different groups, whether it be
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ipratropiumas first-line rescue versus al buterol
In summary, the BARCE data concl uded that
mor ni ng and eveni ng peak flow, FEV1l's, synptons and
rescue inhaler use inproved significantly in
Arg/ Arg patients with asthma when beta agonists
were withdrawn, and when i pratropi umwas
substituted, as conpared with regular al butero
used. The pattern was reversed in the Ay/dy
patients who actually inproved with regul ar beta
agoni st use. The authors suggested that Arg/Arg
patients, who are known to be one-sixth of
asthmatics, may actually benefit from m nim zing
short-acting beta agoni st use.
I included this study al so because of the
i mportant caveats fromthe investigators and their
concl usions. They enphasi zed that this study was
conducted in only individuals with m|d disease,
not patients with concomtant inhaled steroid doses
and, therefore, whether this data can be
extrapol ated to nore severe di sease or to those
patients who are on concom tant inhaled steroid

doses just could not be answered by this particular
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trial, suggesting that both issues need to be
studied nore in the asthma comunity.

Qoviously, the million dollar question is,
i ndeed, do simlar effects occur with |ong-acting
bet a2 agoni sts, and what is the inpact of
concurrent use of inhaled steroids? Cbviously, Dr.
Chowdhury addressed the committee to really
del i berate today to answer those questions. |
don't have the answers for you and, fortunately, |
am not charged to do that. That is your tough job
t oday.

I woul d have sonme coments on what |
believe to be future studies that may help you to
answer those questions. Mich as the BAGS trial was
hypot hesi s generating for BARGE, the SOCS and SLIC
trial fromthe ACRN did retrospectively | ook at
their two studies of |ong-acting beta agonists
alone. That was the SOCS trial that | shared with
you, and the SLIC trial which | ooked at conbi nation
of inhaled steroid and | ong-acting beta agonists
and the tapering of such.

The data fromthese two retrospective
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studi es has been presented at neetings, suggesting
that there was a signal of a sane pattern of a
difference in norning peak fl ow based on whet her
you were Arg/Arg or Ay/dy at the 16 | ocus, and
that the pattern with salneterol, with or w thout
the inhal ed steroid, seens to be the sane.

I carefully indicated that, indeed, these
are retrospective studies, very small in design
and, clearly, will be hypothesis generating for
nmore robust, |onger-termstudies that the ACRN, and
| believe the industry, will conduct. Therefore,
the ACRN now has a study called LARGE that is in
the mddle of operation that is very simlar to the
BARCE study but will ook at an inhal ed steroid,
with or without the addition of a |ong-acting beta
agoni st, to answer the question of whether the sane
patterns in a prospective, carefully designed study
can be extrapol at ed.

Now, we do have sone data to answer the
question on a safety issue about does regul ar use
of long-acting beta agoni sts del ay awar eness of

asthma progression or effect fromrecovery? W
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have been concerned that if patients are so well
controlled with synptons with their |ong-acting
beta agonists will they be aware that they are
havi ng an asthma exacerbation, or will they fail to
recover froman exacerbation in the way that they
expected to?

This is one representative study that |
think illustrates the point. This is the Matz
article | showed you earlier of an accumul ati on of
data fromearlier published studies. At the arrow,
the day of diagnosis is the point in tine at which
the patient had an asthma exacerbati on as defined
by these authors. You can see that if you | ook at
the change in asthma synptom score about four days
or so before the actual diagnosis of an
exacerbation these individuals began to have an
increase in synptons, were treated in conpletion of
an exacerbation satisfactorily, and you see that
their synptons decreased after the exacerbation
In this particular trial you actually see that
there is a change in the asthnma synptom score that

was different in the two different study groups.
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Now, one of the things that this provides
I think is sone reassuring issues that on the basis
of synptons patients are well able to detect a
difference in their synptons, and to know whet her
they are having an asthma exacerbation, and they
recover as we expect. There seens to be no adverse
effect of the addition of salneterol. In fact,
these patients seem by synptons, to recover even
qui cker.

We did the sane analysis with the PACT
pediatric trial that | shared with you just for
interest, to do the same pattern | ooki ng at
synptons, the issue of albuterol use and the issue
of peak flow. W plotted the three arns of the
study to | ook at whether the patterns were any
different. 1In relevance to you today, the patients
who were on conbination therapy as conpared to
i nhal ed steroid alone had no difference in their
pattern. So, all three groups were equally able to
percei ve synptons of an exacerbation and to
adequately recover in the same kind of a pattern

So, we are beginning to, | think, have nore data
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that resolves this concern that has been raised.
Now, why we are here today in particular
is to discuss the evidence for increased severe
asthma exacerbations with |long-acting beta
agoni sts. Indeed, for these studies, as Dr.
Chowdhury outlined for you, the major issue at hand
is, indeed, severe asthnma exacerbations as has been
defined by these trials. | amnot going to review
them for you as you clearly have received
prelimnary information and | suspect you will have
ot her nenbers of the audience that will provide far
better detail of these than | can do. Suffice it
to say that these are studi es that have raised
questions in the asthma community about the role of
| ong-acting beta agonists, and my own particul ar
comment on these is the fact that, whereas they are
conmpelling for a signal and certainly warrant a
very careful review of the trials of what they can
tell us and what they cannot tell us, it is very
difficult fromthese trials to discern whether
these individual s were, indeed, using concurrent

i nhal ed steroids during the course of the trial

file:////[Tiffanie/c/Dummy/0713PULM.TXT (65 of 361) [7/26/2005 12:35:05 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

Therefore, it nmakes it certainly sonmewhat difficult
to do a full analysis and, therefore, no questions
are easily answered.

In summary, | think the conmittee today
has a very inmportant job of reconciling what |
believe to be a very crucial question. How do we
all reconcile the finding of these very rare
severe, life-threatening episodes that are reported
in the SMART an fornoterol trials with what | hope
to have shown you is obviously the far nore gl oba
evi dence that the use of |ong-acting beta agonists,
particularly in conbination with inhaled steroids,
results in a decrease of overall asthmm
exacerbations? You all are faced with the data
that | believe show that there is very strong
evi dence of the ability of inhaled steroids and
| ong-acting beta agonists to both achi eve ast hma
control and to reduce overall asthma exacerbations,
as defined by the trials that | have shown you and
others. So, that piece of data needs to be kept in
cont ext .

I would comrent that there clearly is nore
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evidence in adults than children so nost of the
deci sions nade are based on adult data. | believe
that the remaining concerns about safety have to
ask the question about whether, indeed, there is an
i nfluence of genotypic predictors, as has been
pi cked up as the signal with the internediate beta
agonists. | believe that we have to | ook at
phenot ypi ¢ predictors.

I think the era of treating all patients
equally for asthma is gone and we need to gain
i nsi ght about phenotypic predictors of responses to
all our therapy. | think this needs to include
age, severity of disease, bronchodil ator
reversibility status, ethnicity and a variety of
others. dearly, we have had sone signals that
there may be ethnic differences in responses to
al but erol based on whet her you happen to be Puerto
Ri can or Mexican-Anerican. So, we need to get nore
i nformation.

We need to have |arger and | onger trials
whi ch incorporate nultiple outcones, including the

concurrent use of inhaled steroids, and we need to
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be able to ultimately answer questions of whether
this is a class effect of a dose effect.

I don't envy the committee. | know that
you will deliberate carefully. And, | appreciate
you allowing ne to provide you an overview in
anchoring your thoughts for your deliberation.
Thank you very nuch.

DR SVENSON: Dr. Sorkness, | want to
thank you for a very fine talk. Since you are
going to be leaving before the day is out, | wanted
to particularly | eave sone tine for nenbers of the
panel to ask you questions at this nmonment. So, we
will take questions fromthe panel on the talk or
i ssues around it.

Questions for the Speaker

DR MARTI NEZ: Thank you so nuch for that
very, very nice presentation. During your
presentation you said that in the PACT trial you
were the principal investigator within the CARE
networ k. The decision was made, you said, to use
met hachol i ne responsi veness as a criterion for

inclusion into the trial and not reversibility.
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amtrying to quote you as best as | can, because
this could have introduced bias into the results,
unquot e.

DR, SORKNESS: Yes.

DR. MARTI NEZ: Are you suggesting that
some of the results of the studies that you have
shown to us, including the GOAL study in which
exacerbation was shown to be | ess in conbination
than in use of inhaled corticosteroids al one, may
be expl ai ned by bias introduced by the fact that,
for exanple, in the GOAL study 15 percent
reversibility was a criterion for inclusion?

O, a second question, has anybody tried
to separate the studies in this nmeta-anal ysis that
you presented to us between those that demanded 15
percent reversibility and those which did not?

DR. SORKNESS: It is a great question,
Fernando, and | think it allows me to clarify ny
intent of saying that. Cdearly, because of a
variety of reasons, whether it be historical of our
belief that bronchodilator reversibility convinces

us that this is, indeed, reversibly asthm and,
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therefore, the docunentation of such allows
enrollnent into a clinical trial, or it convinces
us that reversibility allows other drugs to show
conparability. The mpjority of trials, whether
they be industry sponsored or not, clearly have
used bronchodilator reversibility as entry
criteria, and clearly nost of that which | shared
with you is that. That has historically been the
cont ext .

My point inthis the fact that | believe
that there are a nmuch broader group of asthmatics
in the world today that don't have that mnuch
bronchodil ator reversibility or may have very
little and truly have asthna. So, our assunptions
of our outcones in the therapies are predicated on
the fact that we tend to enroll a fairly defined
popul ati on.

I think, second to that, there is
certainly sonme data from ACRN and ot her groups that
bronchodi |l ator reversibility as a phenotype clearly
may be nore predictive of response to | ong-acting

beta agoni sts or for inhaled steroids, for that
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matter. So, we have isolated a particular

phenotype and enrolled themin our trials.

The ACRN, because of that and | think

because of our mission of trying to nore globally

answer questions in a broader asthnma popul ation, in

general have suggested that people can be in these

studi es whet her you have a bronchodil ator response

or PC 20 as evi dence of having ast hna.
Bot h i ssues

are collected by entry is not predicated on having
sinmply a bronchodil ator effect.

In the PACT trial | wanted to enphasize
that | think, because of at |east sonme concerns
about the generalizability of the PACT results, we

felt that PC 20
predom nantly was the right entry

criteria. Bronchodilator reversibility was
collected. And, clearly, the PACT data will have
the capability of |ooking at both genotypic and
phenotypi ¢ predictors of responses. | can say that
about the PACT data. | haven't, Fernando, really
been privy to know whet her many of these other
studi es teased out bronchodil ator responsiveness.

So, that is ny answer to the question
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DR SVENSON: Just for the record, that
was Dr. Martinez that posed that question. Dr.
Sorkness, to what extent are the exacerbations, as
they are detected in these nmultiple studies, based
on the criteria of increased use of a short-acting
beta agoni st or the rescue use? Because that seens
pertinent to the question of whether |ong-acting
beta agonists sinply just, for a while, reduce the
need for short-acting and so all ow what ever
under | yi ng process toward exacerbation to go
further without recognition

DR. SORKNESS: As a very general coment
tothis, it is adifficult question to answer
sinply because whether it be asthna exacerbations
or treatment failure there is clearly, in nmy mnd,
not a uniformdefinition of either in the trials
that have been described. | think, in fairness,
the vast mpjority of at least the mld and | eading
on to the use of prednisone exacerbations in
general have been anchored by asthma action pl ans
that have been a conbinati on of synptons, albutero

use and, on sone occasions, peak fl ows bel ow sone
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safety criteria. So, many of these studies have at
| east incorporated an asthma action plan of
al buterol synptoms and peak flow | eading to the use
of prednisone. So, | think it becones kind of a
conposite decision that the patient nmakes in
concert with the physician for those studies.

Havi ng said that, the vast mpjority of the
studies, at least in nmy mind, that have used the
term ast hma exacerbation in general have been
defined by the need for prednisone, with or wthout
in sonme cases either an ER visit or a
hospitalization, but certainly the asthma
exacerbation in many of the studies could have been
achi eved sinply by the issue of prednisone by that
action plan. But the definitions are very variable
and | think that does nake it harder to bring all
of these together to get the best insight.

DR SVENSON: M ss Sander?

MS. SANDER: Thank you. | need a little
bit nore information on what you just said.
Whenever there is the term"rescue" nedications

used, that is any and all reasons not just rescue
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exanpl es?

DR SORKNESS: | amnot sure | understand,
M ss Sander.

MS. SANDER: So, rescue would inply that
they had an energency need for that nedication
Wuld it include all uses such as early
i ntervention, prevention of exercise?

DR. SORKNESS: In ny mind, nost of the
studies have in their action plans specified that
the use of albuterol to relieve synptons and/or to
treat a peak flow at a certain safety | evel were
used in the definition of an action plan of going
on to treat the exacerbation. Mst of the action
plans in these trials, or at |east the ones
certainly fromthe ACRN and CARE, did not
i ncorporate pre-exercise intended schedul ed
al buterol use in that paradigm It was strictly
al buterol use for relief of those synptons or
relief of a drop in a peak flowto make it return
to sone baseline safety |evel

M5. SANDER: Thank you. Al so one other

question, were there any expectant nothers in any
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of these?

DR, SORKNESS: | can't say this with
absol ute confidence but I would be highly suspect
that any of the trials were conducted that did not
have a safety preghancy test at entry and did not
have sonme appropriate nonitoring of pregnancy
status during the trial. The vast majority of
studi es that have been privy to even mandate that
i f a methacholine challenge procedure is being done
at a study visit a pregnancy test be done. There
is a series of questions that coordinators and
i nvestigators ask about the chance of a pregnancy
to nmake decisions as far as people continuing in
trials. So, | would be very surprised if
i ndi vidual s were enrol |l ed being pregnant.
Unfortunately, life is not perfect and | think that
there are certainly trials where a wonan becane
pregnant during the trial. Mst of the studies
know of , that actually required a nmandat ed
wi t hdrawal because of the potential influence of
pregnancy on stability of asthma. So, | don't

think there is much we can gain in insight, quite
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honestly, if that is sone of what you are driving
at. | just don't think it exists in these trials.

DR. SVENSON:. Dr. Newran?

DR. NEWWMAN:. Yes, thank you for what was a
very clear presentation. | wonder if you m ght
comrent about, fromthe benefit side, any
differences in these trials based on race.

DR SORKNESS: That is a trenendous
question. | think the fairness of answering the
question is that nost of the trials that | amaware
of--and | say this carefully because | don't know
the literature in its extrene--probably did not
have the ability to have a satisfactory subset of a
particular racial or ethnic group to be able to
cull out to do a reasonable racial analysis. In
the beta agonist trial by Drazen, et al., | know
for a fact that because of N H NHLBI guidelines of
enrollnment of at least a third of mnority
participants, that we did do a statistical analysis
inthat trial and it showed that the minority
ethnic group did not do differently on any of the

out cones versus Caucasi ans, negative or benefit.
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They had equal responses, as did actually a gender
anal ysi s.

I really do not know of any other trial
that could answer your question explicitly but I
think it is very inportant, especially given sone
of what we are | earning about the potential role of
ethnicity, and that nmandates that we all nmmke a far
nmore serious effort for doing trials big enough
with groups to answer the question.

DR SVENSON: Dr. Brantly?

DR BRANTLY: Dr. Sorkness, as | recal
there were a nunmber of bronchial biopsy studies
using ICSs. | don't recall any regarding using
either |l ong-acting beta agonists or short-acting
beta agonists. Do they exist?

DR, SORKNESS: | amnot sure | can answer
that with confort. | actually do believe that
there are bronchial biopsy studies in individuals
on long-acting beta agoni sts alone and certainly on
conbination. That is not clearly ny area of
expertise and | really think | would be remiss in

trying to answer the question of what | know about

file:////[Tiffanie/c/Dummy/0713PULM.TXT (77 of 361) [7/26/2005 12:35:05 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

those studies. | ama clinical researcher
Certainly, some of ny partners do those kinds of
studies but that is clearly not an expertise that I
woul d feel confortable answering. And, there may
be sonmebody el se on the committee that clearly
knows that data far nore than |

DR SVENSON: Dr. Prussin?

DR. PRUSSIN. Chris, on your |ast slide
you have a note that says, "need for |arger and
| onger trials which incorporate multiple outcones."”
My question is, you know, clearly long-acting beta
agoni sts decrease exacerbations and, yet, we have
very good data that severe pul nobnary events and
death are increased. So, you can't use a trial
that is |ooking at exacerbations to answer the
outconme that we are interested in here. Since
work nore in a smaller frame in ternms of allergic
di sease, not large clinical trials, can you give me
nmore of an idea of what you think a large clinica
trial and multiple outcones that we shoul d be
| ooking at for these endpoints of death,

i ntubation, severe pul nonary outconmes?
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DR SORKNESS: Cal, | think it is
difficult and | will try to answer as best | can
I do believe we are in an era where the nost
i mportant studi es are not nonotherapy in asthma
with |l ong-acting beta agonists but with
combi nation. So, that is the first issue.

| believe that whereas the SMART trial and
sonme of the fornoterol pivotal trials and others
that have raised the signal of concern are hel pfu
and we need to take that under consideration. |
find that the way that those studies were
constructed | eave me wanting nore. The nethods by
whi ch patients were accrued; the issue of whether
you really knew whet her people were on inhal ed
steroids concurrently and were adherent wi th such;
that you took into account and bal anced severity of
di sease at the beginning; that you truly | ooked at
what we believe clinically as the best that we can
ask of this array of overall asthma exacerbations
and control of disease; a year long study to dea
with seasonality, especially in kids; |ooking at

sone markers of inflammtion.
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I think that we are at a stage that we
woul d feel better and have nore confidence in the
ri sk/benefit relationship if we had those kinds of
trials done both in adults and children, and
particularly were able to answer in our own ninds
whet her the conbination together--adherence, people
taking them being on them controlling for the
i ssues--that we really knew what we were doing with
those particular trials. And, |I think that is the
best that we can do.

DR. PRUSSIN:. Let ne just follow that up
The SMART trial was stopped because of difficulties
with accrual and slow accrual. Again, we are
tal ki ng about a huge clinical trial. |In your
estimation, since this is what you do, is it
possible to do that large a trial and get the
information in a nuch nore rigorous way, as you are
proposing? | mean in terns of accrual. 1s this a
feasi bl e endeavor to go into? Because we have been
told that SMART sinply became inpossible to carry
f or war d.

DR SORKNESS: Yes, | think the reality is
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such that it is | believe, and | aminvestigator so
| am asked to do these things--1 think it is
impossible in this day and age to recruit |arge
enough subjects even in a multicenter study that
are naive to either inhaled steroids or |ong-acting
beta agonists at entry so that you are bringing in
this naive population to answer the question. |
don't think those patients are out there anynore
because we have done such a good job with

gui del i nes and because all these trials show ng
that when you gi ve peopl e good nedici nes, by golly,
they get better.

So, | think that if you, indeed, enroll a
far broader popul ati on of phenotypes, of patients
that have certain entry criteria, and then you
random zed themto an inhaled steroid with and
wi t hout a long-acting beta agonist, and foll owed
them for | ong enough, | think those studies can be
constructed. And, | think that is one of the
chal l enges to do and | suspect that they will be
done.

DR SVWENSON:. Well, thank you, Dr.
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82
Sorkness. W appreciate very nuch that fine talk
and discussion. At this point we will turn the
program now over to d axoSmthKline and, to do so
and to introduce her coll eagues, Elaine Jones wll
t ake over.
d axoSmi t hKl i ne Presentation
Qpeni ng Renar ks

DR. JONES: Good norning. My nanme is
El ai ne Jones and | am Vice President of Regul atory
Affairs at d axoSmithKline. On behalf of
d axoSmithKline, | would like to thank the agency
and the advisory conmttee for this opportunity to
review data pertinent to the discussion of the

safety of |ong-acting beta
2 agonists in the

treat ment of asthma.
Qur presentation today will focus on our

data with the inhal ed | ong-acting beta
2 agoni st

salmeterol. As we begin the presentation today,
would Iike to set the stage by speaking first about
the burden of asthma. As the comittee nmenbers are
wel |l aware, asthma is a chronic di sease associ at ed

with significant norbidity and nortality. 1In the
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United States al one asthma affects approxinately 20
mllion patients. Asthnma exerts a trenendous

soci etal burden as evidenced by the half mllion
hospitalizations and over 4,000 deaths in the US
in 2002.

There are many risk factors that have been
identified that put patients at risk for an
asthna-rel ated death. Some of these include
excessive reliance on rescue nedi cati ons and use of
i nhal ed corticosteroids, disease severity and a
delay in seeking care. Ethnic origin is also an
important risk factor, denonstrated by the fact
that the rate of asthma deaths in African Anericans
is approximately 2.5-fold higher than that of
Caucasi ans.

The tremendous burden of asthma has fuel ed
a continual devel opnent of new nedications to treat
this disease and GSK has a long history in the
devel opment of respiratory nedicines. Salnetero
was the first inhaled | ong-acting bronchodil ator,
and its approval in the United Ki ngdom over a

decade and a half ago represented an inportant
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advance in the managenent of asthma.

To date, regulatory authorities have
granted approval to market sal neterol in over 100
countries. In the United States there are three
sal meterol -contai ning products that have been
approved for marketing. These are Serevent
i nhal ati on aerosol, Serevent diskus and Advair
di skus which contain salnmeterol as one of its
components. Each one of these products has been
approved for use in patients with asthma or COPD,
and each of these approvals required a ful
clinical devel opnent program

It should be noted that the inhalation
aerosol formul ation, which contained
chl or of | uor ocar bons, has been di sconti nued by GSK
as part of the phase-out of CFC-containing products
consistent with the Montreal protocol

Wor | dwi de approval s by regul atory
authorities have led to a great deal of clinica
experience with salmeterol. Over the last 15 years
the exposure to salneterol is the result of the use

of salneterol fornulated as a single agent and the
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use of salnmeterol fornmulated with fluticasone
propionate in a single device. |In total the
wor | dwi de exposure is now estimated at 45.2 million
patient-years

Based on extensive clinical experience and
a systematic review of nunerous clinical trials,
evi dence- based guidelines fromthe National Heart,
Lung and Blood Institute's expert panel report
recogni ze the pivotal role of |ong-acting beta
agonists in the treatnment of asthma. Wile the

safety of |ong-acting beta
2 agonists is the topic

of today's neeting, it is inportant to consider the
safety of these nedications in the context of their
overall benefit/risk profile. Part of the context
is provided by current asthma treatnment guidelines
whi ch position the use of inhaled |ong-acting beta
agoni sts with inhaled corticosteroids as the
preferred treatnent option for patients with
noderate to severe persistent asthma.

Asthma is a serious disease with
significant norbidity and nortality and sal netero

has becone a wel | -established pharnacol ogi ca
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therapy in the managenent of this disease. As you
know, no nedication is without risk and today's
meeting provides an inmportant opportunity to review
safety data for inhaled | ong-acting beta agoni sts.
We | ook forward to discussing the safety of
salmeterol with the conmittee

Sal net erol has been shown to be highly
effective in the treatnent of asthma and, since its
approval 15 years ago, clinicians have accrued
consi derabl e experience with its use. Based on the
extensive body of evidence in patients w th asthmg,
i ncluding 64 studies in approxi mately 45,000
patients in the U S. alone, GSK believes that
sal meterol continues to exhibit a favorable benefit
to risk profile.

Dr. Kate Knobil wll now provide a brief
overview of the efficacy of salneterol, followed by
a di scussion of safety data. Follow ng Dr.
Knobil's presentation, | will return to the podium
to introduce the experts here with us today and
then we will take questions fromthe comittee.

Sal et er ol Revi ew
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DR KNOBIL: Good norning, everyone. For
my presentation today | will first present a brief
overvi ew of the benefits of salmeterol for the
treatment of asthmm, followed by a review of the
sal meterol safety data. M review of the safety
data will focus on the postnmarketing safety
surveill ance studies, SNS and SMART, and the
results from epi dem ol ogy studi es of sal neterol
In addition, | will describe the ongoing studies
currently being conducted by GSK to further
eval uate the efficacy and safety of sal neterol
Finally, I will close with an overall assessnent of
salmeterol for the treatnment of patients with
asthma. Guven tine limtations, | will not be able
to cover all of the information that is in your
briefing docunment. However, any questions you may
have nay be addressed during the QRA.

For several decades beta agoni sts have
been wi dely used to treat bronchoconstriction.

This slide shows the structures of al buterol and
sal meterol, and you have seen these already today,

and highlights the long lipophilic tail that helps
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88
anchor salneterol in the beta adrenergic receptor

Al buterol is highly selective for beta
2 receptor,

thus having fewer cardiovascul ar effects than
earlier less selective beta agonists. Short-acting
beta agoni sts are very effective but are limted by
their relatively short duration of action of 4-6
hour s.

This limtation was | argely overcone by

the devel opnent of selective |ong-acting beta

agoni sts, such as salneterol, which are effective
for at least 12 hours. In addition to having a

| onger duration of action, in vitro studi es have
shown salneterol to be at least 50 tines nore

sel ective for the airway beta
2 receptor than

al but er ol

The benefit of the |onger duration of
action of salnmeterol can be seen in the data pool ed
fromthe two registration studies for salnetero
met ered dose inhaler. At the time that these
studi es were conducted regul ar al buterol use was a
common treatnment for asthma and so was included as

an active conparator. For salneterol, shown in
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89
green, a single dose results in a clinically

significant inmprovenent in FEV
1 within 30 minutes,

wi th mai nt enance of effect for at |east 12 hours.
This is in contrast to al buterol, shown in grey,
which has a nore rapid onset of effect but the
bronchodil ator effect lasts only 4-6 hours.
Additionally, as shown on the right, the
bronchodi |l ator effect of sal meterol was maintained
after 12 weeks of treatment with no di mnution of
FEV 1 response over tine.
Studies of up to one year in duration have
confirmed that the bronchodil ator properties of
salmeterol are maintained with long-termuse. In

this study, 12-hour FEV
1 area under the curve, or

AUC, was obtained after the first dose and
following 8 20 and 48 weeks of treatnent. For

sal neterol the nmean FEV
1 AUC was simlar at all

time points, and in all cases was significantly
greater than placebo, denopnstrating mai ntenance of
bronchodi | ator effect. In addition to inportant
bronchodil ator effects, salmeterol is very

ef fectiveness at reducing the synptons of asthma.
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The data shown here are fromthe same two studies
for salnmeterol MDI that | showed previously. Over
12 weeks treatment with salmeterol resulted in a
significant reduction in asthm synptons scores for
chest tightness, shortness of breath, wheezing and
cough conpared with placebo and al buterol given 4

times daily. Although not shown here, in these and

ot her studies sal neterol al so reduced nocturna

synmpt ons associ ated with asthma

Sal met erol has al so been shown to be an

important treatnent option for patients with asthma

who are not adequately controlled on inhal ed

corticosteroids. This |landmark study by Greening

and col | eagues exam ned the effect of adding

salmeterol to inhaled corticosteroid therapy, in

this case becl onet hasone, as conpared to increasing

t he dose of inhaled steroids. The addition of

salmeterol to a |l ow dose of inhaled corticosteroid
was shown to result in a greater inprovenent in
lung function, as shown by peak expiratory fl ow,
then when compared to the higher dose of inhaled

steroids. In addition to the inprovenents in |ung
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function, the use of salneterol resulted in greater
i mprovenents in synptonms and rescue al buterol use.

The addition of salneterol to alowto
medi um dose of inhaled steroid has al so been shown
to reduce the recurrence of asthma exacerbations.
Shown here again is the study by Matz and
col | eagues, and was of simlar design to the study
that | showed previously. Wen conpared to
i ncreasing the dose of fluticasone propionate, or
FP, the addition of salnmeterol to the | ow dose of
FP significantly increased the tinme to the first
asthma exacerbation requiring oral corticosteroids.
Further, significantly fewer sal nmeterol-treated
patients experienced one or nobre exacerbations, 8.8
percent conpared to the increased dose of FP at
13.8 percent of patients.

Anot her neans of evaluating the patient
benefit of a medication is to assess the impact on
quality of life. 1In this 12-week study that was
designed to assess asthma-specific quality of life,
patients with asthma were randonized to either

sal meterol or placebo, with all patients receiving
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al buterol as needed to use for synptons.

Sal neterol MDDl was shown to significantly inprove
quality of life conpared with placebo, and the
mnimally clinically inportant difference of 0.5
was achi eved for each domain as well as the gl oba
score.

To summarize, the benefits of salnetero
have been well established and sal meterol has been
accepted as having an integral role in the
treatnent of asthna.

I will now nove on to the safety portion
of the presentation, beginning first with the
post marketing surveillance studies for sal neterol
These studies are of interest because at the time
of launch of salmeterol in both the U K and in the
U.S. there was concern that the regular use of beta
agonists nay lead to deterioration of asthma
control. This was based primarily on studi es of
short-acting beta agonists, particularly fenoterol,
t hat suggested worsening of asthma with schedul ed
use. These studies could not determ ne a cause and

ef fect rel ationship, however, they did bring

file:////[Tiffanie/c/Dummy/0713PULM.TXT (92 of 361) [7/26/2005 12:35:06 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

significant attention to the appropriate use of
this class of medications.

The first study that | wll discuss is the
Serevent Nationw de Surveillance Study, or SNS,
whi ch was performed in the U K between 1990 and
1992. This 16-week random zed, doubl e-blind study
eval uat ed over 25,000 patients with noderate to
severe asthma. The study conpared sal neterol MDI
to albuterol given 4 times daily in patients 12
years of age and older. Both treatnments were added
to the patient's current asthma therapy.

At visit 1 patients were random zed in a
2:1 fashion to either salnmeterol or albuterol. The
primary endpoint for SNS was conbi ned serious
adverse events and all medical and non-nedi ca
withdrawal s. This very broad endpoi nt was not
restricted to respiratory events. For this
endpoi nt the percentage of events was simlar for
the salneterol and al buterol groups. Additiona
endpoi nts of interest included asthma-rel ated
deat hs, hospitalizations and withdrawals. Based on

national health statistics in the U K and on the
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2:1 randomni zation, 10 and 5 asthma-rel ated deat hs
were predicted in the sal neterol group and
al but erol group respectively.

In this study, 14 asthna-rel ated deaths
occurred, with 12 in the salnmeterol group and 2 in
the al buterol group, resulting in a relative risk
of 3. This difference was not statistically
significant but did raise concern. The results for
asthma-rel ated deaths were not consistent with the
data for asthma-rel ated hospitalizations. As you
can see here, the data for this endpoint did not
indicate an increase in risk with salnmeterol. The
only statistically significant difference between
the groups was seen for the percentage of
wi t hdrawal s due to worsening asthma, with a | ower
percent observed in the sal meterol group conpared
with al buterol.

In light of the results of SNS, including
the asthma-rel ated deaths and spontaneous reports,
GSK, in conjunction with the FDA, designed the
Sal meterol Milticenter Asthma Research Trial, or

SVMART. The study was initiated in 1996. SMART was
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a random zed, double-blind surveillance study of 28
weeks duration that was conducted at over 6, 000
sites in the United States. Patients with asthm

who were 12 years of age or older, with no previous

use of inhaled | ong-acting beta agonists, were
included. Al other asthma nedications were

al | oned during the study.

SMART consisted of a single clinic visit
at which patients were assessed for eligibility and
then randoni zed to receive either salneterol or

pl acebo which was added to their usual asthma care.

Subj ects were given a 28-week supply of study

medi cation and were not required to return for

clinic visits. Instead, patients were contacted

every 4 weeks by phone primarily to collect

i nformati on on serious adverse events, including

respiratory-rel ated events.

The conbi ned endpoi nt of
respiratory-related deaths or |ife-threatening
experiences was chosen as the primary endpoint.
Ast hma-rel ated death was al so of interest but

because this is a rare event the sanple size
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required for this to be the primry endpoint was
too large to be feasible. Even with the broader
combi ned endpoint, it was determned that a sanmple
size of 30,000 patients would be required.

However, after 15,000 patients were enrolled in the
study the actual rate of primary events was found
to be approximately half of what was expected and
the target sanple size was increased to 60,000
patients.

Key secondary endpoints were
respiratory-rel ated deat hs, conbi ned ast hna-rel ated
deaths or life-threatening experiences, and
asthna-rel ated deaths, all of which were subsets of
the primary endpoint.

Two i ndependent review conmittees were
involved with SMART. They were the nortality and
morbidity review commttee, or MMRC, and the data
safety monitoring board, or DSMB. Each serious
adverse event was adjudicated in a blinded fashion
by the MMRC to deternmine if it was respiratory
related and, if so, whether it was asthma rel ated.

The categories for this adjudication were
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unrel ated, unlikely related, possibly related or
al nrost certainly related. Only respiratory- and
asthma-rel ated events consi dered possibly rel ated
or alnost certainly related conprised the primary
and secondary endpoints. The DSMB net regularly to
eval uate blinded aggregate data which included the
cases adj udi cated by the MVRC

An interimanal ysis was planned when
approxi mately one-half of the patients had been
enrolled. At the interimanalysis the study did
not reach predetermn ned stopping criteria, however,
there was a suggestion of worse outcones in
sal neterol -treated patients, especially African
Anericans. For this reason, the DSMB recomended
that ideally the study should be completed within 2
years or, if that was not possible, the study
shoul d be terminated and the results dissen nated.
Fol I owi ng di scussions with the DSMB, GSK made the
decision to stop the study due to difficulties in
enrol Il ment and the findings in African Americans.

I will now nove on to the results of

SMART. Overall, the baseline characteristics of
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age, sex, ethnic origin and baseline peak
expiratory flow were well natched between the
treatment groups. Approximately 70 percent of the
popul ati on was Caucasi an and 18 percent was African
American. For reference, approxinmtely 15 percent
of the patients with asthma in the United States
are African Anerican

Ast hma nedi cati ons were reported at
baseline and were sinm|ar between the treatnent
groups. The nost commonly reported asthma
medi cati ons were inhaled or oral beta agonists
whi ch were reported in over 90 percent of patients.
Forty-seven of the patients reported use of inhaled
corticosteroi ds at baseline.

Wi | e baseline characteristics were
simlar between the treatnments for the total
popul ation, this was not the case when conparing
basel i ne characteristics between Caucasi ans and
African Anericans. The baseline characteristics
i ndicate that African Anericans had nmore severe
asthma as measured by peak expiratory flow,

nocturnal synptons, and history of hospitalizations
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and intubations. For exanple, the proportion of
African Americans reporting a hospitalization for
asthma during the previous 12 nonths was nore than
twice the percentage reported for intubation for
asthma in their lifetine. |In addition to these
mar kers of increased severity in African Americans,
the reported use of an ICS at baseline was | ower
than that in Caucasi ans.

The results for the primary and key
secondary endpoints will be shown on this slide
Due to the anpbunt of information, | will take a few
monents to summari ze the data. These figures are
al so available in your briefing docunent for
ref erence

First let ne orient you to the slide. The
relative risk point estimte and correspondi ng 95
percent confidence intervals for the primary and
secondary endpoints will be displayed graphically.
The val ues that correspond with these data will be
shown on the right side of the slide. The tota
popul ation will be represented in yellow, the

Caucasi an subgroup in green, and the African
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Ameri can subgroup in orange.

I will start by showing the results for
the total population as this was the primary
analysis. Then | will show the results for
Caucasi ans and African Americans as this post hoc
anal ysis was requested by the DSMB at the time of
the interimanalysis.

The nunber of prinmary events, conbined
respiratory-related death or |ife-threatening
experiences, was approxi mately two-thirds of what
was expected. The primary endpoint for the total
popul ati on, as shown here on the slide, was not
statistically significantly different between
treatment groups as the confidence interva
includes 1. As | review the key secondary
endpoints for the total population, which are
respiratory-rel ated deat hs, conbi ned ast hna-rel ated
deaths or life-threatening experiences and
asthma-rel ated deaths, it is inportant to renenber
that each is a subset of the primary endpoint.

For the secondary endpoints, statistically

significant differences were observed between
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treatment groups for the total popul ation,
i ncluding asthma-related death which | will discuss
in nore detail in a noment. The nunbers of primary
events in the Caucasi an subgroup, shown in green,
were sinilar between the treatmnment groups.
However, in the African American popul ati on, shown
here in orange, a significantly greater nunber of
primary events occurred in the salmeterol treatnent
group.

For the key secondary endpoints the
relative risk of events was higher in African
Anmeri cans conpared with Caucasians. |In particular,
a significantly greater nunber of conbined
asthma-rel ated deaths or |ife-threatening
experiences occurred in the salnmeterol group in the
African American popul ation, while there was no
di fference between treatnent groups in the
Caucasi an popul ati on

The nunber of asthma deaths in SMART was
approxi mately hal f of what was expected. There was
a significantly higher nunber of asthnma-rel ated

deaths seen in the overall population for patients
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recei ving sal meterol conpared with placebo and the
sane pattern was seen in the ethnic subgroups.
VWhile the relative risk of asthma deat hs appears
simlar between ethnic groups, note that there were
approximately 4 tinmes as nmany Caucasians in this
study than African Americans. Therefore, the rates
for all asthma-rel ated endpoints were nmuch hi gher
in the African Anmerican popul ation

The effect of inhaled corticosteroids was
al so of particular interest to the DSMB at the tine
of the interimanalysis. A post hoc anal ysis was
conducted to explore the association of baseline
use of ICS with the prinary and key secondary
outcomes. As | nentioned previously, 47 percent of
the patients reported using inhaled steroids at
baseline. The results for the total population are
shown here, again in yellow, for reference
Results for subjects reporting inhaled
corticosteroid use at baseline will be shown in
bl ue, and those not reporting ICS use at baseline
will be shown in white.

For subjects reporting ICSs at baseline
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there were not statistically significant
di fferences between the treatnment groups for the
pri mary and secondary outcomes. Patients receiving
sal meterol who did not report the use of inhaled
corticosteroids at baseline, here in white,
experienced significantly nore conbi ned
asthma-rel ated events than those receiving placebo.
The nunber of deaths in those patients not
reporting inhaled corticosteroid use at baseline
was 9 in the salneterol group versus zero in the
pl acebo group so direct calculation of relative
ri sk cannot be performed. |In the patients
reporting corticosteroid use at baseline the
nunbers were 4 and 3 respectively.

Al t hough SMART was not designed to assess
the effects on inhaled corticosteroid use, these
data suggests that ICS may have had a benefici al
ef fect on asthnma outcones in SMART.

Finally, the data were anal yzed by both
ethnicity and inhal ed corticosteroid use reported
at baseline. Caucasians are shown, again, in green

and African Americans in orange. Patients
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receiving inhaled corticosteroids are represented
by solid lines while dotted |ines represent
patients not reporting inhaled corticosteroid use
at baseline. The relative risk for the primary
endpoi nt was higher in African Anericans than
Caucasi ans, and those not reporting inhaled
corticosteroids at baseline had higher relative
risks within those popul ati ons.

Simlar to the primary endpoint, the
relative risk for combi ned asthma-rel ated events
was higher in the groups that did not report
i nhal ed corticosteroids at baseline independent of
ethnicity.

If we focus specifically on the nunber of
ast hma-rel at ed deat hs, shown here at the bottom of
the slide, it is evident that these events were
rare. There were nore asthma-related deaths in
patients receiving salnmeterol who did not report
I CS use at baseline in both Caucasi ans and African
Ameri cans. Again, direct calculation of relative
ri sk cannot be performed for asthma-rel ated deat hs

for patients not reporting inhaled corticosteroids
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at baseline since there were no deaths in the
pl acebo group for this endpoint.

SMART was not designed to deternine the
effect of inhaled corticosteroids and ethnicity on
t hese endpoints, and the nunmber of events in each
subgroup is quite small. Therefore, these data
shoul d be interpreted carefully.

In summary, there were nore events,

i ncludi ng asthma-rel ated deaths, reported in the
patients receiving salnmeterol. There was also a
suggestion that both African Anericans and patients
who did not report using inhaled corticosteroids at
basel i ne had a hi gher risk of asthma-rel ated
events. However, the nunber of events in SMART was
| ower than expected, preventing definitive
concl usi ons fromthe data.

A careful review of the data did not
reveal any clear explanation of the results.
Possi bl e expl anations include a direct
pharmacol ogi ¢ ef fect of salneterol; the presence of
pol ynor phi sms in the beta receptor gene; or

patient-related factors, including a delay in
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seeking nedical care. It is well accepted that the
preval ence of patient-related risk factors is not
equal Iy distributed across ethnic groups so the
differences in outcones seen between the ethnic
groups in SMART may be associated with disparities
in access to medi cal care and asthma managenent and
may not reflect biological differences between the
groups. Unfortunately, none of these hypot heses
can be confirmed or refuted by the data from SMART.
Wiile there are no clear explanations for the data,
the findings were communi cated to physicians to
all ow for informed treatnment decisions.

In collaboration with the FDA, a nunber of
activities were undertaken to conmunicate the
results in order to inform physicians about SMART.
On the day the study was stopped a "dear heal thcare
prof essional letter" was delivered by overni ght
mail to the 229,000 healthcare professionals in the
United States who had prescribed sal neterol or
sal meterol -contai ning products within the previous
year. Simultaneously, notices on both the FDA and

GSK web sites were posted.
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A second letter was sent out to health
pr of essi onal s when the prescribing information for
Serevent and Advair was changed to include the
prelimnary results of the interimanalysis of
SMART. The information was el evated to the highest
| evel of prom nence in the formof a boxed warning.
When the final results were obtained the |abeling
for both products was updat ed.

This is the boxed warning that was added
to the prescribing information for Serevent and
Advair. It describes the final results of the
interimanalysis of SMART. For your reference, the
full label, including the boxed warning, is
avai l abl e in your briefing package.

The results of the interimanal ysis were
presented at the American Coll ege of Chest
Physi ci ans neeting as a | at e- breaking abstract.
This was the first available national neeting with
hi gh attendance of respiratory physicians. The
manuscript is nowin press at Chest, the journal of
the American Coll ege of Chest Physicians.

Epi dem ol ogy studies offer an additiona

file:////[Tiffanie/c/Dummy/0713PULM.TXT (107 of 361) [7/26/2005 12:35:06 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

met hod to investigate associ ati ons between drug
exposure and serious outcones. The nmmjor advantage
of these studies is the utilization of

conpr ehensi ve nedi cal and pharnacy dat abases.

These dat abases allow identification of a greater
nunber of events than can be achieved in
traditional random zed clinical trials. The
primary limtation of observational studies is the
fact that assignnent of treatnent is not random and
treatnment effects may be confounded by differences
in baseline characteristics, including co-norbid

di sease, differences in asthma severity and

sel ective prescribing. Since nany nore events can
be evaluated in an observational design, this nmay
be a nmore informative way to assess treatnent
effects on the rare endpoint of asthma-rel ated

deat h.

This figure displays the relative risks
fromall |arge published cohort and case-contro
studi es that eval uated whet her sal neterol use was
associated with the occurrence of severe

respiratory and asthma-rel ated outcones. The
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dotted line represents a relative risk of 1.

The first study determine the relative
risk of respiratory-related death anong patients
with asthma receiving sal neterol conpared with
those receiving theophylline on the left side of
the highlighted area, or those receiving
i pratropium which is on the right side of the
hi ghli ghted area

The second study, which was conducted in
the United States, evaluated three endpoints,
asthnma-rel ated energency roomyvisits,
hospitalizations and | CU admi ssions, conparing
sal neterol with theophylline recipients.

The last two were separate case-contro
studies that evaluated the relative risk of
asthma-rel ated | CU admi ssion or asthnma-rel ated
death associated with salneterol use relative to no
use.

This last and nobst recent study, shown
here on the far right, included 532 pairs of asthnma
deat hs and matched controls and is the |argest

case-control |l ed study eval uati ng ast hma-rel ated
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death ever conducted. Notably, none of these
studi es showed a significant increase in the
relative risk of these serious outcones for
sal met er ol

GSK is conmmitted to a conprehensive
research plan to further evaluate the safety and
efficacy of salnmeterol. W believe that these
currently ongoing studies will provide val uable
i nformati on regarding the safety and efficacy of
salnmeterol in patients with either asthma or COPD.
In order to address sone of the issues raised by
SMART, two studies are under way.

The first is a year long clinical study
eval uating the incidence of asthma exacerbations in
460 African American subjects. Results are
expected in 2007. The second is an epi dem ol ogy
study utilizing data from7 Medicaid plans to
exam ne racial variation and association of
asthma-rel ated prescription nedication use with
asthnma norbidity and nortality. The results are
expected in 2006.

St udi es have suggested that response to
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short-acting beta agonists may be affected by

genetic polynorphisms in the beta
2 receptor.

However, there is one study that has suggested
there is no simlar association with salneterol and
clinical outcones including exacerbations. This
was the Taylor study that Dr. Sorkness showed
earlier. Since there were no genetic sanples
collected in SMART we are conducting two studies to
address whether clinical outcones in patients
receiving salnmeterol are affected by genotype.

The first study is a 38-week clinica

trial evaluating response by beta
2 receptor

genotype in 540 subjects with asthma. The results
are expected in 2007. The second study wll

eval uat e pol ynor phi sns in beta
2 adrenergic

gl ucocorticoid pathways with respect to clinica
response in approxinmately 1,000 subjects from
completed GSK clinical trials.

Finally, while asthma has been the focus
of today's discussion, there are ongoing studies in
patients with COPD that will hel p address whet her

the results of SMART are relevant for patients with
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COPD. The first is a 3-year study of all-cause
mortality in approxinmately 6,200 subjects with
COPD. Results fromthis study are expected in
2006. In addition, we are conducting 2 year-I|ong
replicate studies examining the rate of noderate to
severe COPD exacerbations, with results expected in
2007.

Asthma is a serious chronic disease with
significant norbidity and nortality. Salneterol is
one of the nost thoroughly studi ed nedications for
asthnma and has been shown to provide substanti al
t herapeutic benefit, including inprovements in |ung
function, and asthma-related quality of life, and
reduction in synptons, rescue nedication and asthnma
exacer bati ons.

The extensive clinical trials have |ed
evi dence- based asthna treatnent guidelines to
recomrend | ong-acting beta agonists with ICS as the
preferred option for patients with noderate,
persistent asthma. There are conflicting data for
sal meterol. SMART and SNS suggest that sal neterol

may be associated with an increased risk of rare
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serious asthma-rel ated events including
ast hma-rel ated death. But when | arge cohorts of
patients are evaluated in epidem ol ogy studies this
association is not observed. The |ow nunber of
serious asthma events in SNS and SMART does not
all ow for definitive conclusions, and the fact that
the events of concern are also those that are
experienced by patients with asthma, regardl ess of
treatment, nakes assessnment of cause and effect
relationships difficult.

Utimtely, what are the inplications of
the data for patients with asthma? Wll, specific
treatnment decisions for an individual patient can
only be nmade by their physician. It is our
responsibility to provide the conplete information
so that the physician can nmake wel | -i nformnmed
treatnent decisions. W have done this in the
prescribing information for products containing
sal met er ol

Fromthe time that sal neterol was
introduced in the United States in 1994 the

prescribing information has provi ded specific and
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appropriate guidance on its use. This includes
that sal meterol should not be used to treat acute
symptons. It is not a substitute for inhaled or
oral corticosteroids, and consideration should be
given to adding anti-inflammtory agents, for
exanpl e corticosteroids.

In 1995 further information was added,
i ncluding a warning that sal meterol should not be
initiated in patients with significantly worsening
or acutely deteriorating asthma. As | have al ready
menti oned, detailed information on the rare
asthma-rel ated events seen in SNS and SMART had
been incorporated in the prescribing information so
that informed treatnment decisions can be nade
Thi s includes the boxed warning, as well as other
| anguage to address the inconclusive nature of the
results and the potential for a class effect of
i nhal ed | ong-acting beta agonists.

I n concl usion and based on the wei ght of
evi dence, we firmy believe that sal meterol renains
a val uabl e nedi cation that has inproved the |eve

of care for patients with asthma and COPD.
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Additionally, GSKis committed to further research
that will not only help better characterize the
ef ficacy and safety of salnmeterol but will also
hel p better understand asthma in general. There is
a large volune of data fromclinical trials of
salmeterol, as well as extensive clinical
experience with this nmedication. Taken together,
these continue to support a favorable benefit to
risk profile and, therefore, salmeterol should
remai n avail able to physicians and patients.

I thank you for your tine and | will now
turn the podi um back over to Dr. Jones.

Cl osi ng Renar ks

DR JONES: | would like to introduce
three additional experts here with us today. Prof.
Ri chard Beasley is the director of the Medical
Research Institute of New Zealand. He is also an
i nternational expert on beta agonist safety and
asthma epidenm ol ogy. Dr. Eugene Bl eecker is
prof essor and section head, Pul nbnary, Criti cal
Care, Allergy and I munol ogi c Di seases at Wake

forest University Health Sciences. Dr. Bleecker is
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also the co-director of the Center for Human
Genomi cs, and was a nenber of the MVRC for SMART.
Finally, Dr. George O Connor is professor of
medi cine in the Division of Pulnonary and Critical
Care Medicine at Boston University School of
Medi cine, and is director of the Adult Asthma
program at Boston Medical Center. |In addition, he
was the chairman of the DSMB for SMART.

We woul d be happy to address any points of
clarification and questions. Thank you.

Questions by the Cormittee

DR. SVENSON: Dr. Schatz?

DR SCHATZ: | think one possible
hypot hesi s based on the SNS study, where there was
i ncreased withdrawal due to asthma in the pl acebo
patients, is the possibility that there ended up
bei ng an inbal ance in severity by the end of the
study due to disproportionate wthdrawal of nore
severe patients fromthe placebo group. That is
obviously not so easy to tease out but | would
question whether, in fact, one | ooked at baseline

severity in those who wi thdrew versus those who
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didn't in both groups but particularly in the
pl acebo group.

DR. KNOBIL: For SNS we don't have that
cut of the data to provide for you, but it would
probably make a | ot of sense that the patients who
wi t hdrew were nore severe

DR SCHATZ: But for SMART data--

DR KNOBI L: ©h, for SMART we saw the sane
thing in that there was greater withdrawal in the
pl acebo group than in the sal neterol group but,
again, we don't have that cut of the data for you
t oday.

DR SWENSON: Dr. Gardner?

DR. GARDNER: | have two questions, one
rel ated to nmeasures of adherence within or between
the groups and whet her anythi ng has been done with
that. The second is would you give us the status
of the ongoing studies at this tinme? You have
listed four with expected results. Can you tell us
the enrollment at this tine; how far along you are?
I understand the word "commtnent” but can we see

sonet hing about progress at this tine and status?
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DR KNOBIL: Al of the studies that I
mentioned to you are right now currently enrolling.
As you might imagine, enrolling Iimted popul ati ons
of only African Anericans takes a little bit |onger
than general populations. As well, in the genetic
studies we are making sure that we have bal anced
groups with the different genotypes. So, that does
take sonme tine. So, what | can tell you is that
they are enrolling but I can't tell you when they
wi |l be done enrolling.

DR. GARDNER: And adherence?

DR. KNOBIL: Ch, | amsorry. During the
mont hly tel ephone contacts we did ask the
question--if you could show the slide, please? On
a scale of 0-10, with zero neaning you m ssed al
of your doses and 10 neans you took all of your
doses, what nunber represents how well you foll owed
the study physician's instructions? 1In the study
the nean response, patient reported response was 8
for each group. Again, this is patient reported
and patients did not return to the clinic so we

cannot verify this. W did not ask themto bring
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their cans in. W did not weigh canisters and we
didn't have a chronolog. But | think from studies
of chronol og, we know that patients sonetines
report taking nore nedication than they actually
do. So, | can't really verify the actua
compliance of the patients.

DR. GARDNER: As far as you can tell, was
there similar adherence between the African
Anmeri can subjects and the Caucasi an subjects?

DR KNOBIL: Yes, as far as can tell there
was no difference between any specific group

DR. GARDNER:. Finally, on the Medicaid
study, that doesn't require enrollnment. Can you
tell ne where that is being done and how far al ong
that one is?

DR KNOBIL: Yes, that one is being done
in seven states. Wat we are doing right nowis
the first phase of the study, which is to see if we
can identify enough patients with high enough
proportion of African Americans to nake an anal ysis
feasible. So, that is where that study is right

NOoWw.
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DR, SWENSON: Dr. Mpss?

DR. MOSS: | have two separate questions.
The first one has to do with the dissem nation of
the information in your letters and the | abeling
revisions. | think the goal of this neeting is to
di ssem nate information properly to the physicians
and the community. The question | have is when you
sent out those letters and put on the box | abels,
do you know if that changed the prescription
practices for the physicians that received those
letters or for the general community in terns of
the prescription of your medication?

DR KNOBIL: | don't know if that
i nformati on changed the way physicians prescri be
the medi cations. W don't have any specific data
to that effect.

DR. MOSS: Did overall use of your
compound decline after those letters were sent out?

DR KNOBIL: The rate of use did not
change after those letters were sent out. But, you
know, we can't guess what woul d have happened; al

we saw was no change

file:////[Tiffanie/c/Dummy/0713PULM.TXT (120 of 361) [7/26/2005 12:35:06 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

121

DR. MOSS: You saw no change. | think
that raises a concern about, you knhow, we are
trying to dissemnate informati on and are we doi ng
that in the proper way?

The next question | have nay be answered
by you but mght also be answered by either Dr.
Bl eecker or O Connor. | think it is really hard to
figure out why sonmeone died. Taking care of people
| see this. It is really hard to define
specifically what a cause of death is. | was just
wondering if you can give us sone insight into how
you define respiratory versus asthnma deaths in the
SMART st udy.

DR. KNOBIL: Dr. Bleecker, would you |ike
to address that?

DR VWEAN. Wiile Dr. Bleecker is comng

up, | want to get back to the earlier question you
raised. | am David WEAN, Senior Vice President of
Regul atory Affairs at d axoSmthKline. | don't

think it appropriate to say that because we can't
posit a change in prescribing habits because of the

letters and the | abel that they were not effective.
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The inportant thing is that the information was
disseminated in a very large way to prescribers
and, thereby, to patients. To expect that you
woul d see a drop-off in use of these drugs that
have therapeutic benefit because of that
communi cation | think would be an inappropriate
assessnent about the effectiveness of that
communi cati on.

DR. MOSS: But | think one thing we have
| earned is that publishing articles and papers does
not get information out to the people that need the
information to be received. |In the sane way, | am
not sure that sending letters out to physicians who
get alot of mail is an effective way of
commruni cati ng i nformation.

DR SWENSON: Dr. Bl eecker?

DR BLEECKER: | was asked to talk a
little bit, and George O Connor could conpl enent on
how the nortality review committee in SVART
adj udi cated cases. | agree, it is often very
difficult, and as we did this we probably all

learned. | joined the nortality review committee
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after about a third of the cases had been done.
The nenbers of the conmittee before that had been
Rol and | ngr ham who was prof essor of nedicine at
Enory. He had retired. The chairnman of the
conmittee was Hal Nelson who is a professor of
medi ci ne at Col orado, and the third nenber was
Scott Weiss who is professor at Brigham and
Wl lians and al so head of their pul nonary and
respiratory epi dem ol ogy program

We had data on npbst patients avail able
both fromdeath certificates and fromthe nedica
moni tors who worked with Covance. W used that to
answer questions which were related to the cause of
death; was this respiratory related; and you heard
before the likelihood or unlikelihood of that
during Kate Knobil's presentation; and then was it
asthma related. Al three of us adjudicated this
i ndependently. |If we agreed on all of these
characteristics the case was not discussed further
Al of the cases in which there was any
di sagreenent, rangi ng even between "unrel ated" and

"unlikely" were discussed in detail in timely
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conference calls. | think at tinmes we did the best
we could on relating to that.

The | east anount of information was
avai l abl e on deaths toward the end of the study
that were picked up fromthe national death
registry. On those deaths we had to rely on death
certificates or nore limted information

DR M3SS: Can | just followup on that?
Can you explain a little bit how you differentiate
asthma fromrespiratory deaths? A respiratory
death that is not asthna, is that pneunonia? What
were criteria to differentiate those specific
t hi ngs?

DR BLEECKER: Well, often asthna entered
into those deaths. Let nme give you an exampl e of
respiratory death. Because soneone during an auto
accident had trauma to the chest--and this did
occur in sone of the younger individuals--and died,
and that clearly was related to an autonobile
acci dent and because of the nature of the event and
other things was not related to asthma. It was

more difficult if soneone entered the hospital wth
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pneunonia, was intubated and in an intensive care
unit. | think under those circumnstances, some of
those deaths were adjudi cated dependi ng on the
course on the ventilator or those serious events as
possibly related to asthma. So, at tines it is
very hard to distinguish that fromthe records.
Again, | think the fact that they were perforned
i ndependently and you needed to | ook for
concurrence and discussion, | think a reasonabl e
approach was perforned.

DR SWENSON: Dr. Gay?

DR. GAY: Based on the appropriate
enphasi s that you have begun to nake on genetic
testing, as we have seen based on the information
that Dr. Sorkness elegantly presented before, do
you have any prelimnary estinates of what you fee
woul d be the preval ence of Arg/Arg gene
presentation in patients with greater severity of
ast hma or based on ethnic differences?

DR KNOBIL: Yes, | would not be able to
predict the different preval ences of those genetic

subtypes and | would ask Dr. Bl eecker to conmment on
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that. The one thing | would add is that in the one
genetic study we are nmaking sure that there are
equal nunbers of each genetic subtype so that we
don't have a predom nance of one and very few of
another. Dr. Bl eecker?

DR. BLEECKER | would like to add a few
comrents to that because | think there are sone
i mportant aspects of this. First of all, we have
centered on basically one variation within the
beta2 adrenergic gene. Looking at that gene nore
carefully--and there have been published studies on
this, especially fromthe Liggett group as well as
some work fromour |aboratory which has been
presented at | ast year's ATS and Acadeny of Allergy
meetings--there is a good deal nore variation in
that gene, and there are rel ati onshi ps between the
argi ni ne genotype and sone of that other variation.
Sone of that may be very important in trying to
sort out the hypothesis of whether variation in
this gene affects therapeutic response and
potentially affects outcone.

The second inportant issue is there is
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nore variation, and African Anericans have a higher
preval ence of the Arg/ Arg genotype, about 22
percent, and that is what was seen during the
screening for the ACRN BARCE trial versus about
12-14 percent in Caucasians. The inplications of
that on outcone are difficult, and | think it is
very inportant that the studies that were outlined
by Dr. Knobil on studying specifically an African
Anmeri can cohort in which they are going to | ook at
out cone such as exacerbations and genotype are
critical because those kinds of studies are not
bei ng done because of the linmtations in
recruitnment by the NIH NHLBI asthma clinica
net wor k.

DR SVENSON: Dr Prussin?

DR PRUSSIN. | have a simlar question
that | raised before with Dr. Sorkness. You have
some very nice studies that are undergoi ng, but do
you think they are going to address the question at
hand in ternms of asthna deaths or severe pul nonary
endpoints? They are fairly small studies relative

to the SMART study and, when all is said and done
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in three or four years, it is not clear to ne at
| east that you are going to have any kind of handl e
on asthma death. Could you conment on that?

DR KNOBIL: Yes, as | nentioned, it is
very difficult to prospectively study
asthma-rel ated death because the rate is relatively
| ow and you need a very large N to get conclusive
results. The one study that will help us get there
though, | believe, is the Medicaid study in that we
can get information fromthe 7 Medicaid plans and
| ook at the different racial subgroups, |ook and
see what nedications they were on and see what
contributed to those patient's deaths, whether it
is a long-acting bronchodilator, short-acting
bronchodi |l ator or sone other related nedication.

So, | do believe that in that observational design
we will be able to get sonme nore information about
asthma-rel ated death. The other studies are mainly
goi ng to address asthma exacerbations and ot her
responses such as lung function, rescue al butero
use, and we will be able to | ook at those in

relationship to genetic makeup as well.
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DR PRUSSIN. The difficulty I have with
that though is that there is a |lot of data show ng
that sal neterol inproved asthna exacerbations. You
have shown that. Cearly, the nore severe
endpoints of death are tracking differently. So,
you are thinking of it as the tip of the iceberg,
that however exacerbations are going to track
asthma deaths are going to track and clearly they
are behaving differently. So, just because you
have certain data on asthna exacerbations in
certain subgroups, that may not be proportional or
relate to asthma. W don't have any prospective
studi es ongoing or planned to really address the
endpoint that | think this commttee has been asked
to address, which is asthma death. So, it could
very well be a different phenonenon than what is
causi ng asthma exacer bati ons.

DR. KNOBIL: That is true, and there are
other factors beyond asthma treatnment that may be
contributing to asthma-rel ated death as wel |,

i ncludi ng access to care or how a patient's asthma

is managed. W don't know the answers to that
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either. So, that is why in order to actually even
| ook at asthma-rel ated death an observationa
design is probably going to provide nore
i nformati on nore quickly.

| take your point that it seems that a
prospective study woul d be the gold standard. The
issue there is that if the rate of asthma-rel ated
death was sinmilar to what we saw in SVMART, in order
to see an effect you m ght have to have a study as
| arge as 800,000 patients. As you can see, that
woul d be very difficult to do. So, yes, it would
be nice to be able to do it prospectively but it is
going to be nore difficult than doing it in an
observational design

DR. JONES: Actually, | think Dr. Beasley
wanted to nake a comment.

DR. BEASLEY: Yes, in response to that |
would like to caution in terms of considering a
prospective clinical trial as being the gold
standard when you are | ooking at a rare outcone
such as nortality. | think we saw that in the

SMART study, where it was required to study
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approachi ng 30,000 subjects to obtain around 35
respiratory-rel ated deaths, and there was a rea
comprom se in terns of design of the study to
actual |y achieve that and individuals were given 7
cani sters at the beginning of the study w thout any
formal clinical follow up, which is something which
woul d not be done on label in terns of salnetero
therapy. In ternms of the other issues of the I|abel,
many of the subjects had asthma severity where
sal neterol woul d be inappropriate as sole therapy.
So, | think that when you try a
prospective controlled trial to look at a rare
out cone such as death you often have to incorporate
a nmet hodol ogy that clearly is outside the spectrum
of what is recommended clinical practice. That
clearly happened with the SMART study so that we
have to consider the SMART study results not
appl i cable to what woul d be consi dered good
clinical practice, and the alternative is actually
to increase the nunber of deaths through
case-control methodol ogy and that was the method we

used in New Zealand to identify the risks
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associ ated with fenoterol

In that regard, | think that the Anderson
study in the BMJ is considerably nmore powerful in
terns of | ooking at the role of bronchodil ator
therapy and the rare outcone of asthma nortality.
They were able to | ook at over 500 deaths, match
themwi th subjects who cane fromthe sane
proportion of the population of patients in terns
of severity, who were subjects with a previous
hospital adm ssion, and then they were able to
stratify their analysis by |ooking at an even nore
severe subgroup. When they did that there was
actually no increased risk associated with the use
of sal neterol therapy.

So, | think that in terns of the
epi dem ol ogi cal approach to a rare outcone of
asthma nortality | ooking at the role of nedication
use, the epidemological viewis very clearly that
the case-control nethodology is nore powerful and
nmore accurate than a prospective clinical trial. |
think in sone respects al nost the | earning point

fromthe experience with the SMART study was the
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conprom se that had to be obtained in terns of
clinical practice to achieve a study which, even
wi th 30, 000 people, did not have sufficient power.

DR SWENSON: Dr. Schoenfel d?

DR. SCHCENFELD: Do you have a tabul ation
for the whole group and for each of these subgroups
and for each of the endpoints of the absolute risk
or the attributable risk? Because froma
ri sk/benefit point of viewthe relative risk isn't
very informative because, of course, you can have a
3-fold relative risk of a very, very rare event and
that may be inportant if you are judgi ng somet hing
|i ke an environnental pollutant that you can renopve
but is not really inportant when you are judging a
very effective drug which inproves people's quality
of life. So, | wonder if you have that tabul ated
I have done sone back-of -t he-envel ope cal cul ati ons
but it would be hel pful to have the actual numbers
where we | ooked at the percent of deaths per
patient-year or nunber of deaths per 1,000
patient-years, or sonething of that sort that would

be attributable, assumng that there is sone
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attributable risk to the use of the drug, or even
just the total risk anpbng asthna patients per 1,000
patient-years or 10,000 patient-years, or whatever.

DR KNOBIL: Unfortunately, we don't have
those data. W have not done those cal cul ations.

DR. SVENSON: Dr. Martinez?

DR MARTI NEZ: Wuld you please clarify
what the entry criteria were for both studies, the
British one and the one done in the United States?
How was asthma defined? Wre any of the usua

par anet ers--response to beta
2 agoni sts or

met hachol i ne used to define asthma in these two
st udi es?

DR KNOBI L: These studies were a little
different than normal clinical trials, say, to
register a nedication for asthma. It was the
opi nion of the investigator if the patient have
asthma. They did not have to show reversibility.
There was no snoking criterion. 1In this case they
had to be 12 years of age or older. 1In SNS they
had to have noderate to severe asthma and in SMART

they were not allowed to have conconitant
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adm ni stration of beta blockers. That is about
all.

DR. MARTI NEZ: Was response to
bronchodi | at ors neasur ed?

DR KNOBIL: It was not neasured.

DR SVENSON: M ss Sander?

MS. SANDER: Yes, when we are | ooking at
possi bl e causes of death, are you able to know if
patients who died were using salnmeterol as if it
was an acute bronchodil ator?

DR. KNOBIL: In SMART the only question we
asked was if the patient was using the medication
as the physician told themto. That is the data
that | showed you earlier. W do not have any data
on whether they were using it as a rescue
nmedi cati on.

DR SVENSON: | realize that there are
nmore questions to be posed to GSK but we need to
take a break at this point. W have a genera
question session in the afternoon and the rest of
these questions should be addressed at that tinme.

We will be back again in 15 m nutes.
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[Brief recess]

DR SVEENSON: We will resune the neeting
with Dr. Eric Floyd, from Novartis, to discuss
fornoterol and its place in this controversy.

Novartis Presentation
I ntroduction

DR FLOYD: Good nmorning. Dr. Swenson,
menbers of the FDA advisory committee, Dr.
Chowdhury, memnbers of the Food and Drug
Adm ni stration and guests, nmy nanme is Eric Floyd.

I am Vice President and d obal Head of Drug

Regul atory Affairs for the therapeutic areas of
dermat ol ogy, respiratory and infectious diseases.
On behal f of Novartis Pharmaceutical s Corporation,
I thank you for the opportunity to reviewthe
current safety experience today for a | ong-acting
beta agoni st, Foradil.

There have been nunerous safety concerns
expressed publicly regarding use of |ong-acting
beta agoni sts. The purpose of our presentation
today is to discuss inplications of recently

availabl e data related to the safety profile of
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| ong-acting beta agonists. This norning Novartis
would like to present to you the results and
concl usi ons of our review of available safety data
for Foradil. Based upon our review of clinica
trial data and postnarketing experience, we would
like to denponstrate that fornoterol exhibits a
favorabl e risk/benefit profile.

To provide a brief regulatory overview,
Foradil was first approved for marketing in France
in 1990, and subsequently approved in other
European countries. Foradil received FDA approva
to market in the United States in 2001. Foradil is
currently approved in over 80 countries worldw de
and to date, we currently have over 13 nillion
person-years of exposure.

Foradil Aerolizer was nmarketed as a dry
powder capsule for oral inhalation and was approved
in 2001 for a dosage regine of 12 ncg twice daily
for mmintenance therapy for individuals with asthm
5 years of age and above for the follow ng
i ndi cations, acute prevention of exercise-induced

bronchospasmin individuals 5 years of age and
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ol der when admi ni stered on an occasi onal as needed
basis, and for chronic obstructive pul nonary
di sease, including chronic bronchitis and
enphysena.

Qutside of the United States, Foradil is
approved at 12-24 nctg twice daily and is a highly
prescri bed bronchodilator, and is al so indicated
for the mai ntenance therapy of asthma specifically
in adults and children 5 years of age and ol der;
for the prophylaxis and treatnent of
bronchoconstriction in patients with asthns;
prophyl axi s of bronchospasm i nduced by i nhal ed
al l ergens, cold air or exercise; prophylaxis and
treatnent of bronchoconstriction in patients with
reversible or irreversible COPD, including chronic
bronchitis and enphysema. |n sone countries it is
al so approved as netered dose inhal er and
mul ti-dose dry powder inhaler, 10 nctg, Certihaler.

In order to provide a nore detail ed review
of our current data to date, | would like to
i ntroduce our speakers today. Dr. Gegory Ceba,

who is the Vice President and U S. Head,
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Respiratory, Dermatol ogy and Infectious D seases,
Cinical Devel opment and Medical Affairs for
Novartis Pharmaceuticals, will present the safety
profile of Foradil.

He will be followed by Dr. James Donohue,
who i s Professor of Medicine, Chief of Pul nonary
Division, University of North Carolina, Chape
H1l, who will present the clinical inplications.

In addition to the key speakers, we al so
have additional advisors available to address any
speci fic questions you may have. Specifically from
a statistical perspective we have Dr. Gary Koch
Prof essor of Biostatistics, School of Public
Heal th, University of North Carolina, Chapel Hill.
I would now like to turn the podium over to Dr.
Geba.

Effi cacy and Safety of Foradi

DR. GEBA: Thank you, Dr. Floyd. Dr.
Swenson, conmittee nmenbers, nenbers of the FDA and
interested attendees fromthe comunity, it is ny
role to reviewwith you all of the clinical data

and postmarketing data we have avail able for
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Foradil, the other |ong-acting beta agonist being
di scussed today. W firmy believe that Foradil is
a drug that provides clinical benefit with a
favorabl e benefit/risk profile.

As indicated in the previous presentation
by Dr. Floyd, and later on in this presentation by
Dr. Donohue, the clinical features of Foradil have
led toits inclusion in both U S. and internationa
guidelines in the treatment of noderate to severe
persi stent ast hna.

These are the key points of the
presentation. W wll describe pharnmacol ogic
di fferences that exist between fornoterol and
sal meterol, which nmay or nmay not have clinica
i mpact; a Phase 4 trial, 2307, which exam ned
asthma-rel ated serious adverse events in
adol escents and adults; our integrated Foradi
clinical database; and postnarketing adverse event
data. The totality of the evidence does not
el evate concern for a safety signal for Foradi
whi ch continues to support its favorable

benefit/risk profile.
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These are the chemical structures of
fornoterol on top and sal neterol on the bottom
Pl ease note that at the end of the nol ecul e that
interacts with the beta receptor, the catechol end
of the molecule, the nolecules are actually sinilar
in having a hydroxyl group at position 5. However,
they are different at positions 6 where you see
different side chains. Mst inportantly, at
position fornoterol has a much | onger all ophanic
chain, as previously shown. Thus, although both

nmol ecul es bind to the beta
2 receptor, differences

in structure allow salnmeterol to bind to an

additional site within the beta
2 receptor terned

an exosite. Prolonged salneterol activity depends
on binding with the exosite when fornmoterol's
activity is independent of an exosite. In
addition, nutation of the exosite region could
affect the duration of action of salnmeterol. One
of the consequences of structural differences is

that fornoterol is a full agonist at the beta

adrenergi c receptor, whereas salneterol is a

partial agonist.
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Typi cal experinents illustrating this
point are performed with human bronchial explants
whi ch show that the bronchodil atory effects of
i soprenaline are decreased by prior incubation of
tissues with salmeterol but not fornoterol. The
potential clinical inplication of this difference

is that in the setting of beta
2 receptor

down-regul ation the effect of rescue
bronchodil ators may be greater for full agonists
than for partial agonists.

I would like to now nove on to a
di scussion of the Phase 4 trial 2307. This trial
was recently conpleted and is detailed in your
briefing book. Wy was this study done? Protocols
040, 041 and 049 were 3 pivotal studies conducted
to support registration of Foradil in the United
Sates and 040 and 041 were 12 weeks in duration and
were conducted in adol escents and adults; 049 was
conducted for one year in children ages 5-12

Trial participants were random zed to
receive Foradil 12 ncg BID, 24 ntg BID or placebo.

In 040 and 041 there was al so a conparison to
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regul ar doses of albuterol 180 ntg Q D. Please
note that all groups were allowed to take
addi tional doses of al buterol as needed for
resi dual synptons and all groups were all owed
anti-inflammatory agents.

Shown here are the proportion of patients
with asthma-rel ated serious adverse events. These
studi es showed nore serious asthma-rel ated serious
adverse events in the higher don fornmoterol arns
conpared to the | ower doses or the approved
fornoterol armas well as the placebo arm

In light of these findings, the agency did
not approve the higher dose of Foradil. After
di scussing this observation with the agency and
with their guideline, we pursued a safety study
whose primary endpoint was asthma-rel ated SAEs.

The inclusion and exclusion criteria for protocol
2307 were identical to protocols 040 and 041 which
were our pivotal trials. |Indeed, the resulting
popul ation studied in protocol 2307 was sinmilar to
that of the pivotal trials in adol escents and

adults, which was the popul ation studi ed and
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requested, as shown in this slide.
Apart fromthe trial duration which is
different, age differences were pretty simlar.
FEV 1 at baseline was fairly simlar.

Pl ease note
that the proportion of black patients in this tria
m m cked the proportion of patients in the US
popul ation. There are sone subtle differences in
terms of ICS use and reversibility. Actua
reversibility for 2307 was slightly | ess than 040
and 041 but otherw se the study popul ati ons were
very, very simlar.

The design of this safety study is shown
here. Using identical entry criteria--again, these
are identical entry criteria to those enployed in
our pivotal studies--after a 2-week run period,
shown here, patients were randonized to receive, in
a doubl e-blind fashion, one of the follow ng
treatments, either formoterol 12 ncg BID fornoterol
24 ntg BID--again, 12 ntg BID was the approved
dose; 24 ntg was the higher dose. They received
either of those two doses or placebo in another

group or, in an open-label group, received
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fornoterol 12 ncg BID plus an additional up to 2
rescue doses of fornoterol 12 ntg BI D, which
constituted the intermedi ate dose arm

Pl ease note that to increase the rigor of
this study, after 16 weeks of treatnment we pl anned
to contact all patients, including those who
di scontinued, to record all adverse events. This
assured that all patients would be eval uated for
AEs irrespective of treatnment efficacy and tria
per si st ence.

Results of the study are shown here.
Pl ease note that there was a correction made to the
briefing book provided by the agency. The | ower
dose arm had a sonewhat hi gher nunber of patients
who reported serious asthma-rel ated AEs. However,
after review of the specifics of these cases, the
agency excluded 2 of these events in the Foradil 12
mcg arm reduci ng that nunber from5 to 3. Thus,
the final event rates were 0.2 percent in the
pl acebo group; 0.6 percent in the | ow dose group;
0.2 percent in the internedi ate dose group; and 0.4

percent in the high dose group. Overall, there
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were far fewer events than expected based on the
pivotal trials.

Di spl ayed on this slide are the point
estimates and 95 percent confidence
i nterval s--which | hope you can see as red on a
bl ue background--for the proportion of patients
experiencing asthna-rel ated SAEs in each treatnent
group. As previously nentioned, the rates are | ow
for all treatnent groups. The 95 percent
confidence interval for all Foradil doses conbined
overl aps the 95 percent confidence interval for
pl acebo and excludes 1 percent. These data reflect
the revised rates after an FDA adj udi cati on.

In concl usion, the observed rate of
adverse events was far | ower than we expected from
our pivotal trials despite denographics that were
simlar to protocols 040 and 041. Absolute
di fferences between groups were very small. Hi gher
SAE rates in the higher dose of Foradil arm
previously observed in adol escents and adults in
protocol s 040 and 041, were not observed in this

| arger, specifically designed safety study.
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Now | would like to reviewwith you a
conpr ehensi ve safety analysis of our clinical tria
dat abase. We perforned an extensive revi ew of
safety based on our clinical trial database which
focused on deaths and asthma-rel ated adverse
events. In terms of deaths, we exam ned all
controlled and uncontrolled trials in the Aerolizer
and Certihal er databases. Al studies irrespective
of trial duration were exam ned to assure that the
very rare case of sudden paradoxical asthmm,
culminating in the dem se of a patient, was
capt ur ed.

For the analysis of asthma-rel ated adverse
events we focused on controlled trials of greater
than or equal to 4 weeks duration so as not to
dilute the denom nator for adverse events in trials
of longer duration with very short trials,
sometines as short as 24 hours, which were
performed to assess short-term changes in |ung
functi on.

For controlled trials the database

i ncluded nearly 6,000 patients on Foradil, shown
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here; for uncontrolled trials over 2,700. For
trials of 4 weeks or greater in duration the nunber
was over 5,000 on Foradil, whereas the

pl acebo-controll ed trial database was conprised of
over 3,700 patients who had been random zed to

For adi | .

Looking at our controlled trials, there
were 3 deaths overall, one death in the Foradi
group, representing over 1,600 patient-years of
experience; one death in the al buterol group,
representing 241 patient-years of experience; and
one death in the placebo group, representing nearly
600 patient-years of experience. The rates of
death, therefore, was 0.41, 0.17 and 0.06 in the
al buterol, placebo and Foradil arms respectively.
The Foradil death was asthma rel ated, shown here,
representing a rate of 0.06 asthma deaths per 100
patient-years of exposure. So, here we are
expressing it as a rate per years of exposure to
the drug, which represents |ess than one asthma
death per 1,000 years of treatnent.

In reviewing the uncontrolled clinica
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database, it is inportant to note that these
studi es were those that did not incorporate
comparator arnms. They were all open-1|abel and
included trials conducted as part of conpassionate
use prograns. In addition, patients tended to be
ol der, with a high proportion of elderly subjects;
had nore severe asthma; used nore beta agonists at
basel i ne; and exhi bited noon-asthna-rel at ed
mortality at a higher rate, indicating a higher
degree of general nedical norbidity conpared to the
control database. There were 5 deaths overall, 3
of which cane fromone study in France which
all owed entry of severely ill patients.

Now | would i ke to nove on to address
significant asthma exacerbations. This term
i ncludes asthnma-rel ated adverse events which were
meani ngf ul enough to pronpt patient discontinuation
whet her severe or not and, to get to Dr. Schatz'
poi nt, included asthna-rel ated adverse events
reported as serious whether or not they caused a
di scontinuation. So, we are |ooking at patients

that dropped out of the trial due to an
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asthma-rel ated event that was neani ngful enough to
stop therapy.

Di spl ayed are the discontinuation rates
due to an asthma-rel ated adverse event in multiple
dose, placebo-controlled trials of greater than or
equal to 4 weeks in discontinuation. These are the
di scontinuation rates. Please note that there were
fewer asthma-rel ated di scontinuations in the
Foradil arns conpared to the placebo armor to
al buterol. So, the rate overall for an formotero
doses was 7.1; for placebo it was 10.7; for
al buterol 8.1. Please note that this was
especially notable for the approved dose of
Foradil, 5.6 versus 10.7.

A reverse pattern was observed for
ast hma-rel ated serious adverse events. Foradi
patients experienced nore events than pl acebo.

Here the inbal ance was greater for the higher

Foradi| dose. The nunbers are shown here, 3.5 for
the approved dose versus 3.1 for albuterol, 0.9 for
pl acebo and a higher rate for the al buterol 48 ntg

dose. Again, this dose is the approved dose in the
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u. S

When both types of events are taken into
consideration, the rate of significant asthma
exacerbations, that is, asthma-rel ated AEs
meani ngf ul enough to cause the patient to
di sconti nue and asthma-rel ated events that were
| abel ed as serious whether or not they caused
di scontinuation, was actually lower for Foradil at
its approved dose than the rate for placebo or for
al buterol. Note that at the highest dose of
Foradil that rate was sinilar to the placebo rate.
But for Foradil at its approved dose the rate was
7.1 versus a placebo rate of 10.9.

In sunmary, based on this analysis of our
clinical trial database for asthna-rel ated adverse
events, we observed a rate of significant asthma
exacerbations for the approved Foradil dose that
was | ower than placebo rates.

I would l'ike to now nove on to a review of
postmarketing data. |In order to explore the
adverse event profile of Foradil on the nmarket and

to provide sone estinmates as to how it mght
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conpare to other drugs in its class, we perfornmed
an anal ysis of postnarketing data based on FDA AERS
dat abase, that is the FDA' s adverse events
reporting system

W nust recogni ze that this type of
post marketing analysis has its limtations.
Al t hough spont aneous reporting of ADRs remmins the
nmost common net hod used for nonitoring the safety
of marketed drugs and is useful for detecting
safety signals, it is limted by the fact that a
substanti al percentage of ADRs are not reported.
The reporting rate also tends to be | ower the
|l onger a drug is on the market. This is a
wel | - known phenormenon and i s known as the Wber
effect. In addition, targeting drugs to | ower or
hi gher risk patients may alter apparent ADR
occurrence, and notoriety associated with a drug or
class may alter reporting rates. A final concern
is that the ADR that is being reported in this
instance is the disease itself, It is a
mani f estati on of the disease itself.

We exanm ned FDA adverse reports for death
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or outcome of death and found that rates were
hi ghest in the first years after |aunch and
decl i ned each year thereafter. This analysis is
shown in your briefing book

W will now review the reporting rates for
these and other events of interest. Please note
that reporting rates are reports with case
definition on the drug of interest divided by the
exposure worl dwi de since the drug was marketed in
the U. S. per 100,000 patient-years.

Rel ative rates of reporting can al so be
assessed by sinply cal cul ating the percentage of
reports at case definition by the total nunber of
adverse events reported. This does not take into
consi deration the exposure to the drug of interest
and may inflate the Weber effect if there is a
difference of time on the nmarket. Shown here are
the reporting proportions, on the left, and the
reporting rates per 100,000 patient-years, on the
right, for Foradil and sal neterol

As you can see, the reporting proportion

for fornoterol, a drug that was established on the
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U.S. market in 2001, conpared to sal neterol, which
was on the market since 1994, is sonmewhat higher
However, one nust adjust for the exposure to the
drug which was far greater for salnmeterol. Wen
adjusting for this higher nunber of exposures for
salmeterol the result ratio flips. That is, when
we adj ust for actual exposure to the drug we note
that the rate for Foradil was somewhat |ower than
that of sal neterol

I'n conclusion, well-described
phar macol ogi c differences exist between fornotero
and sal meterol although the clinical relevance is
not known. In pivotal trials conducted for U'S
registration, a potential safety signal energed in
the Foradil high dose group, leading only to the
approval of the 12 ntg dose, that is 12 ntg BID,
and the request for postnarketing asthma safety
study 2307. Study 2307 exam ned ast hnma-rel ated
serious adverse events in adol escents and adults
and did not provide evidence of a safety signal for
Foradil at any dose.

An anal ysis of the pooled Foradil clinica
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trial database and a review of postmarketing
adverse event data, with its limtations, do not
provi de evidence of a safety signal for Foradil.
The totality of the evidence, therefore, does not
el evate concern for a safety signal and continues
to support the favorable benefit/risk profile of
Foradil in the treatnent of asthma.

Thank you for your attention. Dr. Janes
Donohue will now present the clinical inplications.

Clinical Inplications

DR. DONOHUE: Thank you, Dr. Geba. Dr.
Swenson, nenbers of the advisory committee, Dr.
Chowdhury and Dr. Meyer and nenbers of the FDA,
| adi es and gentlenen, | am here today as a
clinician investigator to tal k about the clinica
implications of the |ong-acting beta agonist class.
As an ol der physician, | can talk a little bit
about life before the introduction of the
| ong-acting beta agonist class into our clinical
practices. Wile the alternatives were
short-acting beta agonists, theophylline, various

epi nephrine agents, oral beta agonists, each of
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these treatnments had different benefit/risk ratios
or profiles fromthe |ong-acting beta agoni st
class. | would like to discuss a little bit the
inplication of the roller-coaster effect on our
patients with asthma's lives, the lack of nocturna
coverage with nost of these shorter-acting agents
and issues with conpliance. There have al ways been
i ssues with the short-acting beta agonists for the
need to frequently dose; special issues with our
children and whether or not they could be dosed in
the schools; the difficulty in our blue-collar

wor kers, of course, who need frequent dosing of
their medications.

The short-acting beta agoni sts have, as
say, benefits and risks. Overdosing of the
short-acting beta agonists was associated with
trenor, particularly with the peak. There were
changes in netabolism hypokal em a and changes in
gl ucose netaboli smwhich may or may not be
clinically significant but could be under certain
circunstances. There was al so tachycardia

associ ated with peopl e using sone higher doses or
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peopl e who had nore co-norbidity issues. Then
al so, to informus, we had very useful data from
Saskat chewan | ooki ng at thee use of short-acting
beta agoni sts in Canada. These are conbi ned data
for fornoterol and al buterol

These are the deaths per 100,000 per year
and the nunber of canisters. W can see that as we
start getting up in the nunber of canisters,
especially win fornoterol, one sees an increase in
deat hs due tot he short-acting beta agonists or
associ ated--not necessarily due to but associated
with the short-acting beta agonist class. So this
was, of course, a concern to all of us and is part
of the recomendati ons presently in the guidelines.

We al so had different side effect profiles
of other nedications available to us before the
| ong-acting beta agoni sts and drugs we woul d have
to consider today as substitutes. First and
forenpost, theophylline, particularly the
| onger-acting fornms. Their safety profile is
important to | ook at. There was a narrow

t herapeuti c wi ndow, as everyone knows, with these
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drugs. There were very, very inportant drug
interactions. In fact, if we look at our elderly
asthmati c popul ati on, comonly these patients woul d
enter the hospital with use of an antibiotic or a
medi cation for reflux causing a drug-drug
interaction and meki ng the patient theophylline
toxic. Furthernore, if we look at drug
interactions in the hospital, there is a huge
saf ety concern about medication errors, and
what - have-you, and theophylline were always at the
top of the Ilist.

O her medi cations we had were oral beta
agoni sts, both short-acting and | ong-acting and,
again, much less of an efficacy profile as conpared
to the long-acting inhal ed agents and a nuch
greater safety risk with tachycardia, trenor and
reflux. Oal corticosteroids have to be used nore
and nore when patients have nore and nore
exacerbations and | don't have to review the
laundry list of side effects that are well-known to
everyone in the room

Now, throughout the world we have--1 have
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outlined in yell ow here the G nations because of

| ast week's neeting, but we can see the variation
in preval ence of asthma synptons as we get nore
industrialized societies. W see a very |arge
increase in the nunber of patients who suffer with
ai rways di sease.

On the other hand, there are facts that |
find very, very consoling and conforting. This is
the death rate due to asthma in the United States
goi ng back to 1960 up to 2002. These are the
deat hs per 100,000 so we can sort of get the rate
that you are asking for. Then we have the African
Ameri cans here and the Caucasi an popul ati on here.

Short-acting beta agoni sts were introduced
in the 1970s. W had the inhaled corticosteroids
introduced in the 1980s. There have been enornous
efforts in patient education, efforts by the expert
panel s of the National Institute of Health for
gui delines and just generalized education prograns,
along with the introduction of effective controller
medi ci nes along with the |ong-acting beta agonists

that seens to have led to a decline, although stil
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very high, relatively higher in the African

Anmeri can popul ation, but to the general United
States popul ation, fromb5,400 to a little bit above
4,000. So, we are clearly doing sonething right.
What the attribution would be here to the various
things introduced is, of course, beyond ny ability
to say but, clearly, all these things together have
hel ped us to inprove the lives of our patients.

Now, what about the |ong-acting beta
agoni sts? Just briefly, you have seen an awful | ot
of this data this norning and, at the risk of being
alittle bit redundant, the first benefit, of
course, is in patient synptons. These are better
bronchodilators. | think we would all agree that
the data are overwhelmng on this. There is a
reduction in the roller-coaster effect, and | wll
cone back to that in a minute; better contro
because of the | onger duration of effect and
nocturnal synptons. Because of the control, we
have | ess use of rescue nedications. W have
i mproved norning lung function and al so | ess

diurnal lung function variability. It doesn't
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completely eradicate it but it does mnimze to
sone extent sone of the early norning dipping that
| eads to waking up or even worse outcones. Al so,
equal inportant perhaps, it gives us protection
agai nst exerci se-induced bronchospasm and that is
the exercise of normal daily activities in normal
life, and it is nice to have that kind of
protection on board so you don't have to
conti nuously dose yoursel f.

Looking at the fornoterol data, Dr. Geba
has shown us the safety data. W saw that there
are 3 pivotal trials that you have in your briefing
docunents. There is superior inproverment in the

FEV 1 over placebo over the course of
12 hours.

This duration of action is sustained for 12 weeks
so there doesn't appear to be a signal that there
is any tol erance or reduced efficacy. There is a
reduced need for nighttime rescue medicine, and the
onset of action is simlar to albuterol, as has
been outli ned.

Just again showing the simlar 12-hour

studies, this is the 040 and the 041 that you have
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seen a nonent ago. This is at week 12. Here we
see the 12-hour curve and this is the nean change

i n baseline FEV
Here is the short-acting

al buterol and pl acebo, and here is the sustained
effect of the |long-acting beta agonist, in this
case fornmoterol. First of all, let me draw your
attention to the pre-dose or trough. Oten we
power clinical trials on |long-acting beta agonists
and this changes well over 10 percent here, around
12 percent, and that usually can be transferred to
as meani ngful clinical inprovenents such as
synmptons in the norning and what - have-you. Over
the course of the day you see the roller-coaster
That in itself means nothing but what this neans
here is that as these drugs flow off here our
patients become synptomatic and have to disrupt
their daily activity to take rescue al buterol

Al so one other thing I would like to show
here is the peak effect. Patients perceive change
and when you have a nice plateau effect a | ot of
side effects such as trenor are nuch | ess

perceptible to a patient.
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Gt her outcones besides bronchodilator is
rescue nedication. These again are from 040 and
041, the run-in for the 3 arns, formoterol,
al buterol and pl acebo. W see over the course of
4, 8 and 12 weeks a nice decline in the rescue
al buterol. These paraneters are | ess rigorously
defined but we think the mninal clinica
i mprovenent in that paraneter is 0.8 puffs per day
ranging to 1. So, it appears to be in the ballpark
of sonething that neans sonething to a patient and
we could quantitate that.

Sinply, fornoterol reduces nocturna
synptom scores. | am showi ng 040 and 041 which
believe are the adult studies run-in and over 12
weeks and the conpani on study here. W see a nice
decline fromabout 0.5 to 0.1 in the nocturna
ast hma synptom score paraneter.

To end up, one of the studies that | take
consolation fromas a physician is the FACET st udy.
Again, points are well taken here today, we are
tal king about deaths. It is very difficult in

asthma studi es though to power our studies, as
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everyone in the roomhas heard over and over again,
on death as the outcone. Exacerbations are
extrenmely inportant and the reason that | take a

|l ot of confort fromthis study is that it is a
one-year study. Also, the exacerbations are

preci sely defined, as Dr. Sorkness mentioned this
nor ni ng.

In this study we see--again in the
mechani cal function, 835 patients, 12 nonths--a
mar ked i nprovenent after the run-in. The patients
were in the run-in synptomati c on inhal ed
corticosteroids. But this study gives us some | ook
at what is the added val ue of adding a |long-acting
bet a agoni st--added clinical value--to inhaled
corticosteroids.

Here are the two budesonide arnms. | think
there is no surprise that on the nmechanica
function we do see a change of 7 or 8 percent. But
I think one takes a better message away from
| ooki ng at exacerbations. First of all, if
i nflammati on i s ongoi ng and not bei ng checked the

patient is going to know that they are going to
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breakt hrough with an exacerbation. This is our
best clinical surrogate for the so-called nasking
of inflammtion, that is, the breakthrough of
exacerbations. In a study of one-year duration we
have adequate duration to bring this signal out.
So, in this study, as Chris Sorkness
poi nted out this norning, we have an armw th 100
Bl D of budesonide and with fornoterol. Then, the
second armis 400 BID with the addition of
fornoterol. And, the exacerbations were described
as mild with an increase in terbutaline, the rescue
medi ci ne, and severe, defined by a 30 percent
change in peak flow and oral prednisone. The
decline in nmild exacerbati ons was about 29 percent
and 40 percent with the conbination. But with the
hi gher dose, hi gh dose budesoni de reduced the
exacerbation rate by 49 percent. \Wen one adds
fornoterol to it it went to 62 percent. So, there
is a net gain there and the actual clinica
inplication of that is that it appears to be
significant. W really haven't put a nunber on

that yet but that, in nmy nmind, is a very reassuring

file:////[Tiffanie/c/Dummy/0713PULM.TXT (165 of 361) [7/26/2005 12:35:06 PM]

165



file:////ITiffanie/c/Dummy/0713PULM.TXT

166
pi ece of evidence that supports the use of this
cl ass of drug.

Usi ng the best evidence that one has, the
expert panel s--many of the nenbers of which are in
the room here--have conme together, and you have
seen this before over and over again, and have
concl uded that inhal ed steroids and | ong-acting
bet a agoni sts have a conplenentary effect. One can
| oner the dose of inhaled corticosteroids by using
the conbi nati on, and not everyone responds to
i nhal ed corticosteroids although a great najority
do.

For nore severe patients we woul d be using
hi gher doses of inhal ed corticosteroids and
| ong-acting inhal ed beta agoni sts and, hopefully,
we will be able to avoid the use of predni sone and
its very difficult side effect profile.

So to summari ze, |ong-acting beta agonists
have really becone an established part of the
current standard of asthma treatnent in the United
States and also internationally. It is an integra

part of internationally established guidelines
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usi ng the best evidence that we have at our
di sposal at the present tinme. It is well
est abli shed that |ong-acting beta agonists have a
place in the treatnment reginmen for asthma but nust
be conjunction with inhaled corticosteroids for
those with noderate and severe persistent asthma

Again, | don't think at the present tine
there is an alternative inhaled controller
bronchodi |l ator or one on the i medi ate horizon that
is suitable for asthma. So the LABAs, the
| ong-acting beta agonists, have provided docunent ed
i mprovenent in synptoms, airway function and
quality of life and you have heard a great dea
about that today. For whatever reason, since the
i ntroduction of |ong-acting beta agonists,
controllers and a national effort in education and
gui del i nes, asthma hospitalizations and nortality
have decreased, which is very reassuring at |east
tonme and | think to many others. Long-acting beta
agoni sts in conjunction with inhal ed steroids
represent a nedication category critical for

optinmal care of patients with nbderate to severe
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asthma. Thank you very nuch.
Questions by the Committee

DR. SVENSON: The time now is open for
questions to Novartis. Dr. Schatz?

DR. SCHATZ: Sone of the things we are
heari ng suggest a possi bl e di sconnect between
exacerbations, as has been studied and defined
usually to include oral steroids and emergency
departnents or hospitalizations, and then death or
near death. So, | guess ny question has to do with
2307. How were SAEs defined? However, were
ast hma-rel at ed SAEs defi ned?

DR FLOYD: Dr. Geba?

DR. CEBA: To answer this question | would
like to bring up a slide that gives the definition
of asthma-related and the definition of serious.

We used predefined asthma terns, MedDRA
terns, MedDRA preferred terns. Asthma-rel ated AEs
were defined as asthma, dyspnea, bronchospasm and
chest disconfort, cough, wheezing, etc., acute
respiratory failure and hypoxia. For the

definition of SAEs it was one of the above plus one
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of the follow ng, death, |ife-threatening
hospitalization, disability, congenita
abnormalities--this is regulatory definition, and
required intervention to prevent further
i mpai rment - -standard definition.

DR. SCHATZ: Just to follow up
intervention could nmean oral corticosteroids?

DR GEBA: Yes, it could be. It could be
medi cal intervention

DR SWENSON: M ss Sander?

MS. SANDER: Yes, on slide CO10 it says

"sust ai ned i nprovenment in FEV
1 at 12 weeks." Was

the al buterol depicted here scheduled or was it
based on synptons?
DR. GEBA: The al buterol dose in these

trials was schedul ed.

MS. SANDER: | have another question on
the next slide. It says "Foradil reduces rescue
medi cation use." |Is that albuterol use? And that

is for exacerbation? |Is that right?
DR. CGEBA: The presunption is it is

exacerbation. It was al buterol usage rescue
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defined by the patient who was synptomatic and,
therefore, referred to rescue nmedication with
al buterol. Correct.
MS. SANDER. So, that phrase there,

"rescue nedication" is defined as rescue needed by

the patient.
DR CGEBA: Yes.
MS. SANDER:  So, not schedul ed.
DR. GEBA: No.
MS. SANDER. Thank you
DR SWENSON: Dr. Kercsnar?
DR. KERCSMAR | have a question about the

049 pediatric study. The slide that shows the
serious AEs | ooked distinctly different than the AE
profiles in the adult trials. Can you give us any
further insight into that, any other data that you
m ght have regarding those differences in children
in the 5-12 age range conpared to the adults?

DR CGEBA: | would like to point out that
the age range of patients in our so-called adult
trials was actually 12 and on so it would include

adol escents and adults. This popul ati on of
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patients was 5-12 so it was definitely a younger
popul ation of patients and truly children in 049
There was a difference in rates of exacerbations in
these trials and the point | guess that | would
like to focus on, if you could bring that slide up,
the 3 trials together, the 3 pivotal trials, slide
CS-7, please. Thank you.

What we noticed in the 3 pivotal trials
was that for the Foradil high dose armthere was a
hi gher event rate conpared to the | ower don
fornoterol arm You did notice, and we did as
well, that the rate for those events was stil
hi gher in the | ower dose of the Foradil armfor
pedi atric patients.

We were nost concerned, as the agency was,
and this was gui ded by conversations that we had
with the agency to determnmine whether or not there
was a dose effect going from12 to 24 ncg. Upon
di scussions with the agency, we designed a trial to
prospectively test whether or not there was a dose
ef fect between 12 ntg and 24 ntg, and we were

requested to study the identical patient population
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as in 040 and 041. So, we recognize that this area
has not yet been fully anal yzed and eval uated, and
we are not certain as to why the issue occurred in
this age group.

DR SWENSON: Dr. Gay?

DR. GAY: Thank you. The data of the
SMART study suggests that a predom nance of the
nunber of adverse outcones began to occur after
about 90 days. That is where the split in the
Kapl an- Mei er curves begins to beconme nuch nore
significant. A nunber of the studies that you
performed are at 90 days or a little bit |onger. |
wonder if you have avail abl e any post-study data of
a 3-nmonth or 6-nmonth followup that may show any
change or any increase in the nunber of adverse
events, such as asthna-rel ated deaths or
significant nunbers of exacerbations, that go with
your nost recent study or even the earlier studies,
040 or 0417

DR GEBA: Right, in the |onger and nost
recent studies there were none of those events that

woul d contribute to this. W only had one death in
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all of our clinical trials of over 6,000 patients
with 16,000 patient-years of experience.

We would like to point out that there is a
continuity, one would argue. W analyzed this data
interms of the event rates for serious adverse
events to determ ne whether or not they occurred
random y during those first periods of tine during
the trial allowing us to, therefore, pool and
express these rates as rates per 100 patient-years
of exposure. And, that is what we have done.

On the slide shown here is depicted the
Foradil versus placebo asthma-rel ated serious
adverse event proportion and, as you can see, there
is adistribution in that 3-month wi ndow. Al so,
woul d point out that even in the briefing book if
you | ook at the rates of events that occurred in
SMART, you can detect already a separation by an
earlier time point than the 3-nonth time point.

So, we were fairly confident that we could pool the
data sets that we have, limted by the fact that we
don't have trials as long as for salnmeterol, and

come up with a reasonable estinate as to the event
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rates based on this type of analysis.

DR GAY: Just in followup, | want to
make sure | understand this correctly. M question
clearly is going to lead to | ess rigorous data but
I am concerned about followup tinme |onger than
your study duration, |longer than the 12 or 16
months, not within that specific tinme frane.

DR GEBA: Right.

DR. GAY: |Is this data concerning that
time up to 3 nonths post the end of the study?

DR. CGEBA: No, we did not routinely foll ow
patients beyond the time of their study treatnent,
except for a routine visit usually performed 2
weeks post study.

DR. GAY: Thank you

DR. CGEBA: Thank you

DR SVENSON: Dr. Martinez?

DR. MARTI NEZ: Thank you. | amgoing to
talk in reference to the pooled Foradil clinica
trial database in which you have shown, and correct
me if | amquoting wongly, that for |ess severe

events--let's call themthat way for a
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nmonment --there was no difference between fornotero
and pl acebo or albuterol. But for more severe
events there was a difference.

So, let me propose to you, and | would
like to elicit your coments, that there could be
two different ways in which the deterioration of
asthma may occur, which may occur in different
patients with different risk factors and with
di fferent asthnma phenotypes. | am proposing this
to you as an interpretation of your data. Let's
call one of themloss of asthma control, in other
words, slow deterioration; increase in synptons
wi th nore wheezing, nore cough. | saw that all
those el enents were present in your definition
For those, let ne propose to you that there is no
di fference between fornoterol and placebo or
al but er ol

But it could be that there is a different
set of patients in whomthese synptons don't occur
every day and they have a nore brisk, brittle form
of the disease. It is in these patients that you

see that placebo is associated with 0.3 percent.
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These patients justify the fact that in placebo you
only see 0.3 percent and you see nuch nore wn
fornoterol. This goes to issues that have been
rai sed by other nenbers of the conmittee as to how
we can explain that in terns of the everyday
symptons, in terms of control of asthma we see
i mprovenent with the use of all nedicines in this
class, but we are seeing in many studies a signa
that there could be nore severe disease. Could it
be that we are in the face of two different forns
of expression of asthna deterioration that have
different responses to this class of medicines?

DR GEBA: Yes, we have not done a
sufficient enough analysis of these events. |
woul d point to Dr. Cioppa fromNovartis to respond
to that question. Thank you

DR. DELLA-Cl OPPA: Thank you. M nane is
G ovanni Dell a-Cioppa and | am Vice President for
Clinical Research. Dr. Martinez, your explanation
is certainly one possibility. There is also
anot her possi bl e explanation that we would to bring

to your attention, keeping in mnd that we are
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tal king here about clinical trials, and we are
tal ki ng about clinical trials of bronchodil ators.
Despite the fact that these trials are blinded,
many patients have a clear perception of an

i nprovenent of their lung function quite rapidly.
So, one could assume that these two kinds of events
represent very simlar events in terns of

magnitude, in terns of gravity, in terns of inpact
on the patient's well being.

But if | ama patient on placebo, or
think I ama patient on placebo and | start going
down the drain--as shown this norning, there are a
few days of unfolding of the event--then | wll
abandon the trial and experience, therefore, a
di scontinuation due to asthma. If | ama patient
on active and | know | amon active | will be nore
reluctant to get out of the trial, and stay on the
trial, and the same event will be |abel ed by the
investigators as a serious adverse event.

It is baffling, this kind of mirroring
situation by which people on placebo get out from

the trial due to asthma and the people on active
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who stay on the trial and get serious adverse
events. So, the two explanations are not nutually
exclusive but | just wanted to offer an alternative
expl anation because we are seeing it again, and
again, and again, and we are seeing it in the
pool ed database, as shown by Dr. Geba

DR MARTI NEZ: However, as much as | can
accept your argunents, | woul d suggest that either
of the two expl anations, or both, are potentially
reasonabl e for the data as it has been presented.

DR SWENSON:. Dr. Meyer?

DR. MEYER  Thank you. | just wanted to
make sonething explicit prior to lunch as sort of a
summary from the agency standpoint fromthese
morni ng' s presentations. W have heard
presentations fromtw sponsors that centered
around new data from studi es and, of course, we
wi Il have our own perspective on those after |unch.
But these are very different studies. These are
al nrost appl es and oranges. They were purposefully
so because they were nmeant to address very

di fferent questions.
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The SMART study was neant to address a
signal that was coming out from postmarketing data
where we didn't feel like that could be adequately
addressed by the postmarketing data or perhaps even
by epi demi ol ogy studies but raised even, even
pre-approval by the SNS study, a signal of very
rare, very dire events that were not well predicted
by the nore commpn adverse events, even serious
adverse events, in shorter-termtrials. Hence, a
very large, very prolonged study.

The formoterol 2307 study was not designed
to answer that kind of question. It was designed
to answer the question of events seen in
shorter-termtrials, representing nore sort of
comon serious adverse events that were detected in
the database, and really was neant to explore a
dose effect, as was previously stated.

So, | just wanted to be very explicit
about the fact that what we are tal ki ng about here
in the end are two very interesting studi es but
they are addressing, and perhaps answering to the

degree they did answer them very different
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questi ons.

DR SWENSON: And M ss Watkins has one
announcenent, after which we will adjourn for
| unch.

M5. WATKINS: | would like to remind the
committee that, in the spirit of the Federa
Advi sory Conmittee Act and the Sunshi ne Arendnent,
di scussi on about today's topic should take place in
the formof this meeting only and not occur during
I unch, breaks or in private discussions. W ask
that the press honor the obligations of the
conmittee nenbers as well

Additionally, the comm ttee nenbers, once
you get lunch in Salon E, there is reserved seating
for the committee nmenbers in Salon D, and we ask
that you take advantage of that.

DR. SVENSON: There is one other question
here. Dr. Newmran, | apol ogize for |eaving you out.

DR. NEWMAN. Thank you. | just want one
clarification, if | could. You enphasized the
phar macol ogi cal differences between this drug and

sal meterol. Are you suggesting that because of the
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phar macol ogi cal differences the studies, such as
SMART, are sonmehow not relevant to your drug?

DR. CGEBA: No, we can't go that far and
don't want to overstate those differences. | just
wanted to point out that the nolecules are
different; that the receptor binding mechanismis
sonewhat different; the onset of action, those
types of things are different between the two
mol ecul es. Vet her or not that has an inplication
in terms of outcomes of the sort that we have been
di scussing this norning is conjecture. It cannot
be ascertained. But for conpleteness we included a
full discussion of the nolecule and differences
fromthe other one that is relevant in its class.

DR. NEWWMAN: Just in followup on that, so
in terms of the pharnmacol ogic action and factors
such as desensitization of the beta receptor, there
still is a desensitization effect, is there not?

DR GEBA: Wl l, we have sone data that
di stingui shes the two, and to approach that | woul d
ask Dr. Trifilieff to respond to that question

Dr. Trifilieff is frombasic research in Novartis.
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DR TRIFILIEFF: So, the question was
about agoni st desensitization? |In theory, ful
agonists will induce rmuch nore desensitization than
partial agonists. But what you have to take into
account also is the density of the receptors
because basically a partial agonist, by definition,
woul d need nore receptor in order to achieve the
sane efficacy as a full agonist. So, in a
situation where you have | ow density of the
receptor a full agonist will need a 4 receptor; a
partial agonist will need 40 receptor. So, you
have a greater desensitization for partial agonists
conpared with full agonists.

DR. SVENSON: | wish to thank everyone for
their participation. W wll reconvene at one
o' clock rather than 12:45 as is presently on the
schedul e.

[ Wher eupon, at 11:50 a.m, the proceedi ngs

were recessed, to reconvene at 1:00 p.m]
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AFTERNOON PROCEEDI NGS

DR. SVENSON:. Good afternoon, everyone.
We will resume the neeting with the FDA
presentation. To begin, Dr. Sally Seynour will
first speak, to be followed then by Dr. Harry
@unkel , after which the panel will have the
opportunity to raise questions to the two
presenters.

FDA Presentation
Sal et er ol

DR SEYMOUR: Good afternoon. M nane is
Sally Seynmour and | am a nedical officer in the
Di vi sion of Pulnonary and Allergy Drug Products. |
am goi ng to be speaking to you today about the
| ong-acting beta agoni st salneterol. Mch of what
I will present today has been presented this
nmorning but | amgoing to present you the agency's
per specti ve.

The objectives of ny presentation today
are to discuss the regulatory history of
sal meterol, which was the first |ong-acting beta

agoni st approved in the United States. In the
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regulatory history | will enphasize the agency's
actions in response to the safety concerns with
salmeterol. | will then review the postnarketing
clinical studies with salneterol which were
conducted by the sponsor, including the SNS study
and SMART. Foll ow ng the discussion of the
postmarketing studies, | will briefly discuss the
post mar ket i ng spont aneous event reports for
salmeterol. Then | wll highlight the sections of
the product |abel which include infornmation about
t he postnmarketing studies.

Let's begin with the regulatory history.
Serevent Inhal ati on Aerosol was approved in
February, 1994 for asthnma. The indication is
long-termtw ce daily administration in the
mai nt enance treatnent of asthma and the prevention
of bronchospasmin patients 12 years of age and
ol der with reversible obstructive airways disease
I ndi cations for exercise-induced bronchospasm and
for COPD were added | ater. However, the focus of
the di scussion today, as you know, is on asthma

As nentioned earlier, the sponsor chose to

file:////[Tiffanie/c/Dummy/0713PULM.TXT (184 of 361) [7/26/2005 12:35:06 PM]

184



file:////ITiffanie/c/Dummy/0713PULM.TXT

1 and

di sconti nue Serevent I|nhal ation Aerosol as part of
the CFC phaseout and, thus MDI is no | onger
mar ket ed. Serevent Diskus is a dry powder
formul ati on of sal meterol which was approved in
February, 1997 for sinmilar indications as the
I nhal ati on Aerosol. The Discus is approved in
children down to 4 years of age.

Finally, Advair Diskus, whichis a
combi nation product of the corticosteroid
fluticasone propionate and sal neterol, was approved
in August, 2000 for asthma, and later the
i ndication for COPD with chronic bronchitis was
added.

Let's start at the time of the salnetero
i nhal ati on aerosol NDA. The NDA for salnetero
i nhal ati on aerosol was supported by 2 Phase 3
12-week active and pl acebo-controlled clinica
trials in 556 patients with mld to noderate
asthma. At 12 weeks the clinical studies
denonstrated an i nprovenent in the sal neterol group

versus placebo in the follow ng endpoints, FEV

peak expiratory flow rate, mean percent days and
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mean percent nights with no asthma synptons, and
| ess rescue nedication use.

I would like to point out that at the time
of the NDA review the results of the SNS study were
known and considered. The SNS study, as you know,
was a postmarketing study in the United Ki ngdom and
I will discuss that shortly. An advisory commttee
meeting was held in February, 1993 to provide
advi ce and make recomrendati ons regarding the
sal neterol inhalation aerosol NDA. The advisory
conmittee was supportive of approval of the
salmeterol NDA in adults and subsequently
sal meterol inhalation aerosol was approved in
February of 1994 for asthna.

Shortly after approval reports of
life-threatening respiratory events and fatalities
with salneterol use were reported. Miltiple
meetings were held with the sponsor to discuss the
reports. Sone of the postmarketing event reports
suggest that there was possible inappropriate use
of salneterol. This concern led to revisions in

the | abel in January, 1995. The warning section
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now i ncluded the followi ng statenents: Serious
acute respiratory events, including fatalities,
have been reported with salnmeterol. Salneterol is
not for acute synptons. Salneterol is not a
substitute for oral or inhaled corticosteroids.

Sal met erol should not be initiated i n worsening or
acutely deteriorating asthma, and patients should
have a short-acting beta agonist for acute

synpt ons.

The sponsor al so conducted a physician and
pati ent education program which included a "dear
heal t hcare professional” letter. 1In addition, as
you know, the sponsor conmitted to a |arge safety
study, the Salneterol Milticenter Asthnma Research
Trial, or SMART. SMART was initiated in July,
1996, and | think it is inmportant to point out in
the regul atory history what the sponsor nentioned
earlier, that the SMART study had to be amended in
June of 1999 to doubl e the popul ation from 30, 000
to 60,000 patients because of fewer than expected
out come events.

A planned interimanal ysis was perforned

file:////[Tiffanie/c/Dummy/0713PULM.TXT (187 of 361) [7/26/2005 12:35:06 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

in 2002 after approximately 26,000 patients had
been enrolled. The DSMB reviewed the interim

anal ysis data. The data indicated that the point
estimates suggested an excess risk with salnetero
and that African Americans nmay be at particul ar
risk. DSMB recommended to continue the study if
timely recruitment was feasible. If tinely

recrui tnment was not feasible, the DSMB recomended
to termnate the study and di ssenmi nate the findings
to the clinical research comunities within 3-6
nmont hs.

Based upon the interimanal ysis and
difficulty with enrollnent, the sponsor terni nated
SMART in January, 2003. A "dear healthcare
professional” letter was al so i ssued in January,
2003. The sponsor submitted prelimnary data from
the interimanalysis of SMART to the agency and,
based upon the prelimnary data the product | abe
was revised in August, 2003. It is sonewhat
unusual for the agency to make | abeling changes
based upon prelimnary data, however, the agency

felt the SMART information was inportant to include
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in the product | abel. Labeling changes included a
boxed warning and information in the clinical tria
section of the | abel regarding the findings of
SMART. These | abeling changes were applied to al
sal neterol -contai ning products, including Advair.
When a safety signal is noted with a drug substance
the agency's practice is to apply |abeling changes
to all products containing the drug substance

unl ess there are data to establish the absence of
the safety concern for a particular product.

I n August, 2003 the sponsor subnitted the
full SMART data set. The sponsor indicated at the
tine that the National Death Index or NDI search
had been perforned and noted that sonme of the
additional deaths were still being adjudicated. In
February, 2004 the sponsor submitted the full SMART
study report which included the adjudi cated NDI
data. After review of the study report the | abe
was once again revised to include nore details
regarding the results of SMART. That brings us up
to date on the regul atory history.

Now | et's discuss the postnmarketing
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studi es which I touched upon in the regulatory
hi story, the first of which is the SNS study. The
SNS study was a random zed, doubl e-blind,
active-controlled, parallel group 16-week trial in
the United Kingdom The popul ati on was 25, 000
patients with asthma who were random zed in a 2:1
fashion to salmeterol 50 ntg BID or sal butanol 200
nmcg QD Salbutanol is a short-acting beta agoni st
known as al buterol in the United States. Note that
this was not a placebo-controlled study. It was an
active-controlled study in which both arns were
treated with regul arly schedul ed beta agoni sts.
Cinic visits were conducted at 4, 8 and 16 weeks.
Qut come neasures were serious adverse events and
reasons for withdrawals.

This table displays the key findings in
the SNS study, and recall that the random zation
was 2:1. | would like you to note the follow ng,
first, there is a nunerical increase in respiratory
and asthma-rel ated deaths in the sal neterol group
with a relative risk of 3. However, this was not

statistically significant. Second, there was no
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difference in the respiratory and asthma-rel ated
hospitalizations or other respiratory and
asthma-rel ated serious events between the
sal neterol and sal butanol group. Finally, there
were significantly fewer asthna- and
respiratory-related withdrawals in the sal netero
group and this was statistically significant.

As nmentioned earlier, the results of the
SNS study, which showed a nunerical increase in
respiratory- and asthnmm-rel ated deaths, although
not statistically significant--these were
considered at the time of approval of salnetero
and were discussed in the February, 1993 advisory
conmittee neeting. The benefit of sal neterol was
felt to outweigh the risk. Thus, salnetero
i nhal ati on aerosol was approved in 1994.

Fol | owi ng approval of salneterol, there
were reports of serious asthma events, including
fatalities. In working with the agency, the
sponsor conmitted to a |large safety study, the
Sal meterol Milticenter Asthma Research Trial, or

SMART, which | will discuss next.
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SMART was a nulticenter, randoni zed,
doubl e-bl i nd, placebo-controlled, parallel group
study of 28-week treatnent duration. The sanple
size was initially planned to be 30,000 but then
was increased to 60,000 in 1999 because of a fewer
nunber of events than expected. Subjects were
greater than or equal to 12 years of age with a
clinical diagnosis of asthma. They were currently
taking prescription asthma nedi cati ons but no
| ong-acting beta agonists. Subjects were
randoni zed to sal meterol 50 ntg BID or placebo BID
for 28 weeks treatment in addition to usual asthma
care. Subjects underwent one clinic visit in which
they were given a 28-week supply of salneterol or
pl acebo, and tel ephone contact was made every 4
weeks.

The primary endpoint for SMART was the
combi nation respiratory-rel ated deat hs and
respiratory-related |ife-threatening experiences.
Respiratory-related |ife-threatening experiences
wer e defined as intubation and mechani ca

ventil ation.
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Ideal |y, the endpoints for SMART woul d
have been asthna-rel ated deaths and serious asthma
exacerbations but, based upon historical data, the
nunber of events was expected to be low. Thus, the
primary endpoint of the study was broadened to
respiratory-rel ated deaths and respiratory-rel ated
|ife-threatening experiences. It was thought that
a respiratory-related |life-threatening experience
was a marker of fatal asthma and ast hna-rel ated
deat hs.

As you can see in the list of key
secondary endpoints, asthma-rel ated deaths was one
of the inmportant secondary endpoints, in addition
to all-cause death, asthma-rel ated deat hs and
I'ife-threatening experiences and all-cause serious
adverse events or SAEs.

SMART was designed as a non-inferiority
trial and was designed to show that there was no
difference in the outconmes between sal neterol and
pl acebo. SMART was powered to rule out a 40
percent increase in the comnbined

respiratory-related deaths and |ife-threatening
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experiences and a 3 tines increase in
ast hma-rel ated deaths. These nunbers nay seem hi gh
but, again, they were based upon the numbers of
expected events and the ability to power and
conduct the study. As you nmay recall, the SNS
study with 25,000 subjects suggested a relative
risk of 2 for respiratory- and asthma-rel at ed
deaths for salneterol versus sal butanol.

An interimanal ysis was planned after
approxi mately half the subjects were enroll ed.
Prespecified stopping criteria were the follow ng,
arelative risk of 1.4 for the primary endpoi nt and
arelative risk of 3 for asthna-rel ated deat hs,
with an al pha of 0.01.

An interimanalysis was performed in 2002
after 26,000 subjects were enrolled. The DSMB
reviewed the interimanalysis data in a blinded
fashion. The data suggested a potential treatnent
group difference, thus, the DSMB was unbl i nded.
After unblinding the DSMB, the data suggested an
increased risk for salmeterol use. An exploratory

subgroup anal ysi s suggested that African Americans
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could be at particular risk. However, the study
did not neet the prespecified stopping criteria.
The DSMB recommended to continue the study if
timely recruitment was feasible. If tinely

recrui tnment was not feasible, the DSMB recomended
to terminate the study and di ssenmi nate the findings
within 3-6 nonths to the clinical and research
community. Due to difficulties with enrollnent and
the interimanalysis finding, the sponsor

term nated SMART in January, 2003.

Bef ore discussing the results of SMART I
would like to note the following: The results are
froma term nated study which did not neet
prespecified stopping criteria. | think it is
inmportant to note as | present the results that the
non-inferiority objective was not net. |In fact,
the data | will show you suggested a difference in
some endpoi nts between sal neterol and pl acebo.

The results are based upon the 28-week
treatnment period. The protocol specified that
i nvestigators could report SAEs and deaths for up

to 6 nonths after the 28-week treatnent period.
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The initial SMART data submitted to the agency
i ncluded events collected not only fromthe 28-week
treatment period but al so events spontaneously
reported in a 6-nonth post-study period. The
agency believes the data fromthe 28-week treatnent
period is clinically the period of interest. Thus,
the results | will discuss will be based upon the
28-week treatnent period

The results also include data fromthe
Nati onal Death Index search. Although this was not
specified in the protocol, the agency deternined
the NDI search data was acceptable to capture
out cones during the 28-week treatnent period
Finally, the results are based upon life table
anal yses to hel p account for censoring the subjects
during the study.

This table shows the subject disposition
for SMART. As you can see, subject disposition was
simlar between treatnent groups and ot her
categories of disposition not |isted, such as |oss
to foll owup, were well natched between the

treat nent groups.
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Simlarly, subject denpgraphics were
simlar between the treatnent groups, with the nean
age in both groups of 39 years of age; 64 percent
femal es and 36 percent males in both treatnent
groups. Note that the ethnic origin was simlar
and that the majority of the subjects were
Caucasi an, with 18 percent African Americans.

The results for the primary endpoint,
whi ch was the conbined respiratory-rel ated deat hs
or respiratory-related |ife-threatening experiences
are shown on this table. Respiratory-related and
I'ife-threateni ng experiences, again, were defined
as intubation and mechanical ventilation. The
relative risk for the total population is 1.4.
Note that the confidence interval does not exclude
1 but the | ower bound approaches 1. Renenber that
the study was ternminated early. |f the study had
continued, it is possible the confidence interva
woul d have tightened and excl uded 1.

On post hoc subgroup anal ysis Caucasi ans
do not appear to be at increased risk, however,

African Anericans had a relative risk of 4.1, with
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confidence intervals that excluded 1. Thus,
African Americans appear to be at particular risk
for the primary endpoint.

This table shows the results for some of
the key secondary endpoints for SMART. The
foll owi ng should be noted: Note that the number of
events was low For asthma-rel ated deaths there
were 16 deaths in 26,000 subjects. For the total
popul ati on asthnma-rel ated deaths were increased in
the salneterol group with the relative risk of 4.37
and confidence interval that excluded 1. These
results are simlar to the results of the SNS study
whi ch showed a nunerical increase in respiratory
and asthma deaths with a relative risk of 3 for
sal meterol versus salbutanpbl. Respiratory-related
deat hs could include other causes of death, such as
pneunonia, in addition to asthma-rel ated deat hs.
For the total population respiratory-rel ated deaths
were also increased in the salnmeterol group with a
relative risk of 2.16 and confidence intervals that
excl uded 1.

Subgroup anal yses for asthma-rel ated
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deaths and respiratory-related do not suggest a
difference in risk between Caucasi ans and African
Ameri cans. For conbi ned asthnma-rel ated or
|ife-threatening experiences the sal neterol group
was noted to have more events, with a relative risk
of 1.7 and confidence intervals that excluded 1.
Subgroup anal yses suggest that the African Anerican
subgroup is driving the results for the total
popul ation. In the African American subgroup the
relative risk is 4.92 with confidence intervals
that excluded 1. Although not on this slide, it is
inmportant to note that there is no difference in
al | -cause death or all-cause hospitalizations
bet ween treatnment groups.

VWhat about the effect of inhaled
corticosteroid use on the outcones? As you heard
earlier, SMART was not designed to | ook at the
effect of inhaled corticosteroid use on outcones.
However, because of their role in the managenent of
asthma, information regarding inhaled
corticosteroid use is of interest. The foll ow ng

shoul d be noted though, a subgroup anal ysis | ooking

file:////[Tiffanie/c/Dummy/0713PULM.TXT (199 of 361) [7/26/2005 12:35:06 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

at the effect of inhaled corticosteroid use was not
prespecified in the protocol. Al analyses |ooking
at inhaled corticosteroid use are post hoc

expl oratory anal yses. |Inhaled corticosteroid use
was recorded at baseline only. Inhaled
corticosteroid use was not randomy assigned.

Basel ine inhal ed corticosteroid use may refl ect an
i mbal ance in other factors that could influence
clinical outcones. Therefore, any difference in
out cones between groups, defined by baseline

i nhal ed corticosteroid use, nay not be attributable
to inhaled corticosteroids. Approximtely half of
the total popul ation used inhal ed corticosteroids
at baseline and 38 percent of African Americans
used inhal ed corticosteroids at baseline.

This table shows the post hoc anal yses for
the primary endpoint by baseline inhal ed
corticosteroid use. On the left side of the table
are the results for subjects using inhaled
corticosteroids at baseline, and on the right side
of the table are the results for subjects who

didn't use inhaled corticosteroids at baseline.
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In the total population the relative risks
are simlar for subjects who used inhal ed
corticosteroids at baseline and subjects who did
not use inhaled corticosteroids at baseline.

Recal|l that in the African American subgroup there
was a strong signal for the primary endpoint. Wen
anal yzed by inhaled corticosteroid use there was an
i ncreased nunber of events in the sal neterol group
versus placebo for the primary endpoi nt whet her on
i nhal ed corticosteroids or not at baseline. Thus,
African Americans appear to be at increased risk
for the primary endpoint regardl ess of baseline

i nhal ed corticosteroid used.

This table displays the key secondary
endpoints for the post hoc exploratory inhal ed
corticosteroid use anal yses. Again, the nunbers
are small, making it difficult to draw any
definitive conclusions. However, note again that
in the African Anerican subpopul ati on there was an
increased risk for salneterol for these secondary
endpoi nts regardl ess of baseline inhaled

corticosteroid use.
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Al t hough definitive concl usions regarding
i nhal ed corticosteroid use cannot be made fromthe
SMART data, the data suggests that the risk for
sal meterol exists regardl ess of baseline inhal ed
corticosteroid use. Thus, the agency recomended a
boxed warni ng on Advair, the sponsor's conbination
product .

To summari ze SMART, SMART was a | arge,
simple safety study in 26,000 subjects, and was
stopped early due to interimanalysis findings and
difficulty with recruitment. For the tota
popul ation the relative risk for the primry
out cone events, respiratory-rel ated deaths or
respiratory-related |ife-threatening experiences,
was 1.4. The confidence intervals approached 1 but
did not exclude 1. The relative risk for
asthna-rel ated deaths was 4.37, with confidence
intervals that excluded 1. The relative risk was
2.16 for respiratory-related deaths, with
confidence intervals that excluded 1. The data
suggests that there was a treatment group

difference favoring placebo for the endpoints shown
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on this slide.

In a Caucasi an subpopul ation there were no
treatment group differences for the primary
endpoi nt events, but there was an increase in
asthnma-rel ated deaths and respiratory-related in
the salmeterol group. |In the African American
subpopul ati on there was a nuneric increase in the
sal meterol group for the primary endpoint events,
asthma-rel ated deaths and respiratory-rel ated
deat hs, and al so combi ned asthnma-rel ated or
i fe-threateni ng experiences and on that endpoint
the confidence interval actually excluded 1. As we
di scussed, no definitive conclusions regarding
i nhal ed corticosteroid use can be made in the SVART
st udy.

Now t hat | have addressed the controll ed
postmarketing studies, let's look quickly at the
post mar keti ng spont aneous adverse event reports for
sal meterol. The Adverse Events Reporting System
or AERS, was reviewed for deaths reported for
sal meterol use between May, 1994 and February, 2005

and 201 deaths were reported with salneterol use in
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the United States. These cases were reviewed by
the Ofice of Drug Safety. N nety-one of the
deaths were determined to be asthma-related and 10
were possible asthma-rel ated deaths. After a
review of the reports the deternination was that it
is difficult to draw any concl usi ons regardi ng
sal meterol use in asthma-rel ated deaths and
postmarketing reports. |In general, it is
chal l enging to anal yze post reports for events that
are associated with the underlying di sease such as
ast hna-rel ated deaths

Next | would like to briefly nmention sone
of the sections of the |abel that have infornation
related to the SMART findings. The npst
significant |abeling change in response to the
SMART results is the boxed warning shown above, and
I think you were shown this earlier. |In addition,
a sunmary of SMART and results of the primary and
key secondary endpoints were added to the clinica
trial section, and there are copies of the product
| abels in the briefing package for details. Note

that these | abeling changes were nade to al
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sal neterol -contai ni ng products.

To sumuarize what | have discussed, |
reviewed the regulatory history for sal neterol and
specifically focused on the agency's handling of
the safety concerns with salmeterol including
several |abeling changes. | discussed the SNS
study which showed a nunerical increase in
respiratory and asthnma deaths in the salnetero
group. However, these were not statistically
significant and showed fewer w thdrawals due to
respiratory or asthma events, and this was
statistically significant.

| discussed SMART, which was a | arge,
sinple safety study, stopped early due to interim
anal ysis findings and difficulties with enroll nent.
The results of SMART suggest that there is a
di fference in outconmes between sal neterol and
pl acebo. In the total population there was a
relative risk of 1.4 for the primary endpoint
al t hough the confidence interval did not exclude 1.
In addition, an increase in asthma- and

respiratory-rel ated deaths, with confidence
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intervals that excluded 1, was also noted for the
total popul ation.

In the African American popul ation there
was an increase in primary events and an increase
i n conbined asthma-rel ated deat hs or
I'ife-threatening experiences, and both of these
endpoi nts had confidence intervals that excluded 1.
SMART was not designed to assess the effects of
i nhal ed corticosteroid use on outcones.

Because of the postnarketing studies, the
product |abel s have been updated tw ce, including a
boxed warning for all sal neterol-containing
products, and | have shown you the boxed warning
and the | abels are in your packet.

So, based upon the safety concerns raised
in the postnarketing studies, we pose the follow ng
questions to the comrittee: The product |abels of
sal met erol - cont ai ni ng products have been nodified
to include warnings related to the SMART st udy.
Based on currently avail abl e infornmation, what
further actions, if any, do you recomend that the

agency take to conmuni cate or otherw se nanage the
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ri sks of severe asthma exacerbations seen in the
SMART st udy?

Based on the currently avail able
i nformati on, do you agree that sal neterol should
continue to be marketed in the United States?

Note that question one is slightly
different than the question in the briefing book
and that we used the term "severe asthma
exacerbations" in this question

Question three, also related to
sal meterol, which is what further investigation, if
any, do you recomend to be performed by GSK, the
sponsor, that can inprove the understanding of the
nat ure and magni tude of the risk of sal neterol?

That concl udes my presentation and | woul d
like to turn the podiumover to Dr. Gunkel

For not er ol

DR. GUNKEL: Good afternoon. My name is
Harry Gunkel. | amalso a nedical officer in the
Di vi sion of Pulnonary and Allergy Drug Products.
will be reviewing with you sone data pertaining to

the second of the drugs that we are considering
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today, fornoterol.

In this portion of the program after
briefly introducing the product, | will sumarize
those elenments of the regulatory history that have
brought us to this point today. As Dr. Chowdhury
stated this norning, and sonewhat differently from
the situation with salnmeterol, the story of asthma
exacerbations win fornoterol was really told in the
NDA revi ew of the Phase 3 studies. So, we wll
spend sone tinme reviewing the results of those
studies that are relevant to today's topic.

Next, we will briefly review the Phase 4
postmarketing study with Foradil; then report the
findings froma recent review of spontaneous
post marketing reports, and then summari ze and offer
sonme concl udi ng observati ons.

The only fornoterol product approved in
the United States at this time is Foradil,
manuf actured by Novartis who we heard fromthis
nmorni ng. Some of the data that | will show you
today will look familiar to you. Foradil is a dry

powder formulation for inhalation with the
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aerolizer device. It is a racemate of two
enantiomers of fornoterol fumarate

So, let's briefly review some of the
rel evant mlestones of the regulatory history of
Foradil. In a fewmnutes | will reviewin nore
detail the inportant Phase 3 studies and the
results. For now, | want to just point out the
findings that affected Foradil's regul atory status.
Foradil is approved for asthma, COPD and
exerci se-induced bronchospasm but, as Dr. Chowdhury
noted earlier, our interest today is confined to
ast hma.

The new drug application for Foradil for
use in asthma was first submtted in June of 1997
The clinical programthat conprised the NDA
investigated 2 different doses of Foradil, 12 ntg
adm nistered twice daily and 24 ntg twice daily.
You will see as we go on that these doses, which
were used in adol escents and adults, were al so used
in children.

The result fromthe Phase 3 studies that

concerns us today was the finding that patients who
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had received the higher dose of fornotero
experienced nore serious asthma exacerbations than
those who received the | ower dose, and we will see
those specific results in just a nonent. At the
sane time, the reviewers found no evidence that the
hi gher dose consistently resulted in greater
efficacy. Therefore, only the | ower dose of
Foradil, the 12 ntg BID dose was ultimately
approved in February, 2001. We saw in Dr.
Seynour's presentation that the events of concern
that occurred with salnmeterol did not occur
commonly and so it was also with serious asthma
exacerbations that were observed win fornoterol

The Division was interested in further
i nvestigation of the event but believed that
routi ne postmarketing surveillance woul d not be
elimnating when the event of concern was also the
under|ying di sease being treated. So, given these
circunmstances, the Division asked Novartis to
conmmit to conduct a Phase 4 study. Novartis did so
and conducted a Phase 4 study to obtain additiona

i nformati on about doses of formoterol other than
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the one approved.

It is inportant to note two things.
First, the Division's judgnent about the relative
safety of the higher dose of fornoterol was
informed by the results of the Phase 3 studies in
the NDA and not fromthe results of the Phase 4
study that followed. Second, the Phase 4
fornoterol study was planned and desi gned before
results of the SMART study were known.

Wth that regul atory background, let's
nove on to review sone of the Phase 3 data. For
all practical purposes, 3 clinical studies
conprised the pivotal evidence for the efficacy and
safety for fornoterol in asthma. Dr. Ceba
i ntroduced you to studies 040 and 041 that were
performed in adol escents and adults 12 years of age
and older. The third study was 049, a study of
children 5-11 years of age. The FDA reviewer's
concl usi ons about the safety of the 2 doses of
fornoterol were primarily forned fromthe results
of these 3 studies.

Studi es 040 and 041 were essentially
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i dentical, except that 041 included sone
phar macoki neti ¢ measurenents. Both studies were
random zed, doubl e-blind, placebo- and
active-controlled 12-week studies in asthmatics 12
years of age and ol der who had FEV1 40 percent or
more of predicted and 15 percent reversibility of
their bronchoconstriction

Patients were randomi zed i n approxi nately
equal proportions to 1/4 treatnents, Foradil 12 ntg
BID, Foradil 24 ncg BID, al buterol 180 ntg Q D or
pl acebo. The pediatric study, 049, enrolled

children from5-12 years of age whose FEV
1 was

50-85 percent of predicted and who al so had 15
percent reversibility.

This study was sinmilar to the other
studies in using the sane doses of Foradil, 12 ntg
and 24 ncg BID, but was different in not including
an active control group. Also note that this was a
one-year study with an objective of evaluating for
|l ong-term safety of Foradil for children

Before we review the adverse event results

of these studies, let's |look at results of the
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bronchodil ator effects of the treatments. This
graph sumuari zes the results. The graph displays
FEV 1 results over the 12-hour post-dose

peri od at
the last study visit. Tinme in hours is shown

across the horizontal axis. Average FEV
linliters

is on the vertical axis. These results are from
study 040 and the results were essentially the sane
in study 041.

Results for the placebo group are shown in
open circles and for the al buterol group in open
triangles. The other 2 curves represent the
fornoterol doses. The 24 nctg dose of fornoterol is
shown in closed circles and the 12 ntg dose is
shown in open squares. As you see, bon fornotero
doses were significantly better than placebo.

Al t hough the 24 ntg dose was significantly better
than the 12 ntg dose at some individual time
points, there were no significant differences at
other time points and the results were inconsistent
between the 2 studies. There were no differences
in the areas under the curve. As mentioned

earlier, the lack of difference in efficacy between
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then fornoterol doses was weighed in evaluating the
adverse event findings.

This slide sumari zes the heart of the
matter. The rates of serious asthna exacerbations
are shown in each of the 3 NDA pivotal studies. As
you see, the absolute rates of the events are | ow
but the differences between then fornmoterol doses
in each study are evident nevertheless. |n each of
the 2 adult studies there were nore serious asthma
exacerbations in the 24 ntg dose group than in the
12 ncg dose group, and nore than in the al butero
and pl acebo groups as well.

Three adult patients had events of
particul ar severity. One patient in study 040 who
received the 24 ncg dose, a 24 year-old male,
required intubation and nechanical ventilation for
hi s exacerbation. |In study 041 a 66 year-old
femal e experienced cardi orespiratory arrest and
died, and a 49 year-old man had a respiratory
arrest but survived.

Note that the overall rates are higher in

the children in study 049, as was pointed out this
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nor ni ng, but also that the proportionally greater
rate of events in the higher don fornoterol group
is mintained in this study. Recall two factors
that might contribute to the higher incidences of
events in children. First, there was no adj ustnment
of doses given to children. So, these higher rates
may reflect relatively higher doses given to
children on a body weight basis. But also, the
pediatric study duration was 1 year versus 12 weeks
for the other 2 studies, allowing nore tine for
events to be reported.

So, to summarize the rel evant issues that
arose fromthe Division's review of the Foradi
NDA, as a result of nobre serious asthm
exacerbations occurring in the higher dose
fornoterol group and no efficacy advantage, that
dose was not approved. Serious asthma
exacerbations were seen consistently across the 3
pi votal studies and were nore pronounced in the
pediatric study. Finally, a commtnment was nade to
conduct a Phase 4 study to obtain additiona

i nformati on.
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It is inportant to reiterate here that the
Di vi sion's concern about asthma exacerbations
associated win fornoterol had been substantiated
within the NDA itself, and it was not the purpose
of the Phase 4 study to do that. That said, let's
exam ne the Phase 4 study and its results.

This was a random zed, parallel group,
pl acebo-control l ed study with a 16-week treatnment
period. There were 5 clinic visits during the
treatment phase of the study. For the study to
provi de useful conparison to the Phase 3 results,
it was desired that the patients enrolled in this
study should be as simlar as possible in
characteristics likely to affect the outcone of
primary interest, asthma exacerbations. Therefore,
patient entry criteria were in nost identical to
those used in the Phase 3 studies. Note that
children were not included in this study. |ndeed,
as we will see in a nonent, the original study
protocol was confined to adults and it was only
upon amendnent that adol escents down to 12 years

were allowed in the study. Events that m ght have
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i ndi cated recent exacerbations or altered state of
t he underlying disease as indicated by changing
medi cati ons were appropriately a basis for

excl usion fromthe study.

Patients were randomi zed i n approxi nately
equal proportions to receive 1/4 treatnents during
the study, as shown. The 2 Foradil adult dosage
groups were treated in double-blind fashion, while
the fourth group, who received extra on denmand
doses of Foradil, were treated in an open-|abe
fashion. Al buterol rescue was all owed during the
study, with nore doses allowed for the 3
doubl e-blind treat nent groups.

The study was conducted over a 2-year
peri od between February, 2002 and March, 2004. Al
told, 2,085 patients received treatnment. O those,
about 86 percent conpleted the study. O the 294
patients who did not conplete the study, the nost
comon primary reason was occurrence of an adverse
event. This was the case for 103 patients overal
or 4.9 percent of the total treated popul ation

O her reasons for discontinuing the study early are
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noted on the slide.

After this study started the d oba
Initiative fir Asthma promul gated gui delines for
the managenent of asthma. The sponsor of the study
and the investigators determ ned that the study
criteria were not consistent with these guidelines,
particularly in the use of inhaled corticosteroids,
and so the protocol was anmended during the course
of the study to, in effect, liberalize the
concomtant use of inhaled corticosteroids.

A third amendnent about hal f way through
the study was enacted in order to accelerate
enrol | ment because patient accrual was |agging
behi nd projections. This amendnent nade severa
changes, including lowering the age of eligibility

to 12 years; changing the criterion for FEV

reversibility from15 percent observed to 12
percent historical; and shortening the washout
periods required for other nedications for exanple.
The next 2 slides display the baseline
characteristics of the 4 treatnent groups. |In the

far right colum of these tables the sane
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characteristics fromall patients in the Phase 3
studi es are shown to allow us to examnm ne whet her
the popul ati ons were reasonably conparable. For
sonme characteristics, for exanple, age and gender
the popul ations were sinilar. Note, however, that
the proportion of African American patients in the
Phase 4 study was about twice that in the Phase 3
studies. Also note the higher FEV1 reversibility
of patients in the Phase 4 study, which probably
reflects the amended entry criteria that were just
descri bed.

For characteristics indicating acute
asthnma exacerbations in recent past, the preceding
year, the study treatnent groups were about the
same. These data suggest a population in
relatively good control, with fewer than 10 percent
needi ng an ER visit or hospitalization in the
precedi ng year.

On this slide is a summary of the outcones
of primary interest fromthis study, adverse
events. The treatnment groups and the nunber of

patients in each are shown across the top row. No
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deaths at all occurred in this study. More than 50
percent of patients experienced an adverse event of
some kind. Between about 10-16 percent of patients
experienced asthma-rel ated adverse events.

Det er m ni ng whet her an adverse event was
asthma-rel ated or not was prospectively defined by
the study protocol. It was an event with one of
the following MedDRA preferred terns, cough
wheezi ng, dyspnea, dyspnea exacerbated, status
asthmaticus, respiratory distress, bronchospasm
acute respiratory failure or hypoxia. the fourth
row down shows the number of those asthma-rel ated
AEs that met the regulatory definition of serious.
There were only 9 such events in total in this
study of nore than 2,000 patients. 1In all 9 cases,
hospitalization was the event that categorized the
event as serious. One patient required intubation
and nechani cal ventilation for his exacerbation
He was a 51 year-old nan who received the 24 ntg
dose of formoterol on the study.

Serious asthma exacerbations per se was

not a specific endpoint prospectively nanmed or
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defined by the sponsor in this study. | call your
attention to the next rowin the table. | would
like to state that no patients with serious AEs
were excluded in this review. However, we were
interested in which patients with serious
asthma-rel ated AEs actually had specifically
serious asthma exacerbations. There were 2 such
patients who had a serious asthma-rel ated AE which
was not an exacerbation. The 2 that were not were
both in the |ow fornoterol dose treatnment group
In both these patients the verbati mevent that net
the asthnma-related criterion was respiratory
distress. In one patient, however, the respiratory
di stress was judged due to a myocardial infarction
and, in the other, due to pneunpbnia. Finally, the
last row in the table shows the nunmber and
proportion of patients in each group who had an
ast hma exacerbation of any kind or seriousness.

This table provides nore detail ed
i nformati on about the 9 patients with serious
asthma-rel ated AEs. There were 12 events in the 9

patients, with sone patients having nore than 1
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event. O these 9 patients, 2 were African
Aneri can.

This slide nmore succinctly sumari zes the
key results fromthe fornoterol data we have been
considering. 1t shows the nunber and proportions
of patients by treatment who had serious asthma
exacerbations. The 4 studies of interest, the 3
pi votal Phase 3 studies and the Phase 4 study, are
shown in the 4 rows of the table.

To recapitul ate, serious asthm
exacerbations occurred nmore frequently in the
hi gher don fornoterol group in the Phase 3 studies
and the effect was nore pronounced in the children.
No di fference was seen in the Phase 4 study, and
this slide illustrates that the rate of events in
the 24 ntg dose group was, in fact, quite a bit
| ower overall in the Phase 4 study than in the
Phase 3 studi es.

Before concluding, let's briefly go over
the results of a recent review of postmarketing
spont aneous reports on fornoterol. The Adverse

Event Reporting System database contains 180
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donmestic reports for fornoterol as this past June
14th. El even of those reports were for
bronchospasm and obstruction events. Since the
year of marketing, 2001, there have been 4 donestic
reports of deaths in patients receiving fornoterol
Two of those deaths were caused by nyocardi a
infarction and the causes for the other 2 were not
report ed.

The following points are offered in
conclusion: First, the observation nmade upon
review of the Foradil NDA that serious asthma
exacerbations occurred nmore frequently with 24 ntg
BID of fornoterol than with 12 ncg BI D was the
basis for not approving the higher dose.

Second, the serious asthma exacerbations
were nore frequent overall in children who received
t he same noni nal doses of fornoterol as adults in
children and were studied in a 1-year study.

Finally, a Phase 4 study of limted size
and restricted to adults and adol escents did not
provi de any additional information about these

events.
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Wth that brief review, let's restate the
questions to the conmrittee: The |abel of the
f ornot er ol - cont ai ni ng product does not include
war ni ngs conparable to the warnings that are
present in the sal neterol-containing products.
Based on the currently available informtion,
shoul d the | abel of fornoterol-containing products
i nclude warnings simlar to those in the salnmetero
| abel ?

And, based on the currently avail abl e
i nformati on, do you agree that fornoterol should
continue to be marketed in the United States?

Next, what further investigation, if any,
do you recomend to be performed by Novartis that
can inprove the understanding of the nature and
magni tude of the risk of fornoterol? Thank you

Questions for the Speakers

DR. SVWENSON: We now have about 10 m nutes
to take questions to both these speakers for the
FDA presentation. Dr. Schoenfeld?

DR. SCHOENFELD: | guess | said this

before but | will repeat it, | think that if we are
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going to do a risk/benefit analysis at sonme point,
then to counterbal ance the benefit the risk should

be couched in ternms of the attributable risk, which

woul d be the difference, | guess, in the event rate
on the two treatnments. | have cal cul ated that,
roughly speaking but | just had to do it

on-t he- back- of - an-envel ope, that for salneterol the
risk for asthma deaths--and it is sinilar for
everything else, there are about 10 events per

26, 000 patient-years of followup. So, the risk is
1/2,600. | just wondered, you know, do you have
any tabul ation in your database of all those risks
for the various subgroups, or at |east could you
confirmwhether | amright here?

For the other conmpound, the actual total
patient followup that is reported is something in
the order of 260 patient-years of followup. So,
it is so small an anmount of followup that risk at
the rate of 1 per 2,600 would be conpletely
undet er m nabl e.

But if someone in the agency is sort of

done these cal culations, | would nmuch prefer to see
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those rather than what | do on the back of an
envel ope.

DR. SEYMOUR: We have not performed those
cal cul ations based on patient years.

DR SVENSON: Dr. Schatz?

DR. SCHATZ: | was wondering, in the SMART
study, whether the NDI surveillance included those
who had discontinued the trial

DR SEYMOUR: | have to defer that to the
sponsor; | amnot quite sure

DR KNOBI L: The NDI database included
everyone who had been enrolled in the study whet her
or not they had discontinued study drug.

DR SWENSON: Dr. Gay?

DR. GAY: | will restate a question that I
asked previously to the sponsor. W do see an
i ncrease in adverse events in children but,
clearly, that is a nuch |longer study. |s there any
breakdown of the timng of these events within 90
days, within 180 days, within the final 6 nonths of
the study?

DR GINKEL: | have a little bit of
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i nformati on, not everything that you would |ike.
was able to find that information for the children
who received the 24 ncg dose, the dose really of
concern. There were 11 children who had serious
ast hma exacerbations in that study overall. Five
of those 11 occurred after day 84, which would be
12 weeks. So, if we try to conpare the children to
the adults, for exanple, that were in a 12-week
study, then the rates up to that 12-week tine point
are roughly conparable in children versus
adults--with all the usual caveats about the
studies weren't designed to do that, and so forth.
I don't have simlar information for the 12 ntg
dose group.

DR. SVENSON: Dr. Brantly?

DR. BRANTLY: This is a question for Dr.
Seynmour. Dr. Seynour, we know that soci oeconom c
status plays a big role in adverse events and
asthma nedi cations. | was wondering if there had
been any attenpt to stratify the cohort for the
SMART trial as far as soci oecononic status,

particularly those individuals that were associated
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with severe adverse events.

DR, SEYMOUR: | amnot aware of any
stratification but |I can ask the conpany if they
have done any type of socioecononic stratification.

DR KNOBIL: W did not collect nuch SES
data. What we did have, we had educational |evel
and we had zip code. So, we only have very crude
measures. So, we did what we could with what we
had and we didn't see any inpact of income based on
zi p code or educational |evel.

DR, SVENSON: Dr. Martinez?

DR. MARTI NEZ: | have two questions for
Dr. Seymour. First, if | understand correctly from
your slide 19, discontinuations were very sinilar
in the sal neterol and the placebo group and,
therefore, in this case attributing the results
perhaps to different rates of discontinuation in
both groups wouldn't be fair. Am1l interpreting
the data correctly?

DR. SEYMOUR: Yes, | think so. The
di scontinuation rates were simlar between

treat nent groups.
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DR MARTI NEZ: The second question is that
in the materials provided to the advisors there is
a stratification by the baseline percent predicted
peak flow, which is the only type of infornmation
that | could gather with respect to severity. |If
we are going to consider that 60 percent peak flow
or belowis nore severe than nore than 60 percent
peak flow, you haven't comented at all about that.
The interpretation that at |east | nake is that
there appear to be different ways in which this
behaves in this post hoc type of analysis. For
combi ned respiratory-rel ated death or
|ife-threatening experiences, it appears that it is
those subjects who have nore severe disease, if
peak flow can be consi dered di sease or even perhaps
nore related to what could be considered COPD in
adults, who show nore risk than those with a higher
peak flow. For asthma-related deaths, it is
difficult to say anything but there doesn't seemto
be a very clear difference between the two groups.
Has the agency interpreted that table in any way

simlar or different to the one | just proposed?
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DR SEYMOUR: | need to know what page you
are referring to.

DR. MARTINEZ: It is page 45 of the
materi al s provided to us, page 45 of the section
call ed "sal neterol postmarketing study review,
SMART study. "

DR SEYMOUR Just a second. | can tel
you | don't think we have forned any fornmal
concl usi ons based on this data.

DR MARTI NEZ: Just to propose an
interpretation, what | can see here is that the
rates that are observed for asthma-rel ated deat hs,
al t hough they cannot be calculated for the |ess
than 60 percent, see by the absol ute nunbers don't
| ook very different. |In other words, there appears
to be an increase in asthma-rel ated deaths both for
those that have nore than 60 percent and for those
that have | ess than 60 percent.

DR SWENSON: Dr. Schoenfel d?

DR. SCHCENFELD: | just want to understand
whet her the anal ysis of severe adverse events was

intent-to-treat. That is, if a patient stopped

file:///l[Tiffanie/c/Dummy/0713PULM.TXT (230 of 361) [7/26/2005 12:35:07 PM]

230



file:////ITiffanie/c/Dummy/0713PULM.TXT

medi cation but then still, during the 28 weeks of
followup in the SMART study they had an event,
they would count it, |I assunme? And, what about in
the other studies?

DR SEYMOUR: My understanding of SMART is
that that is correct, it was on an ITT.

DR SCHCENFELD: And the other studies?

DR GUNKEL: The sane.

DR. SWENSON:. Dr. Mpss?

DR. MOSS: | have a question that kind of
builds on what Dr. Schoenfeld tal ked about and a
little bit about what Dr. Meyer tal ked about this
nmorning. It seens to ne that we are being asked to
conpare two studies that are different in terns of
the size of the studies. So, it is very hard for
us in the Foradil study to draw concl usions be the
study is a lot smaller. | was just wondering, Dr.
Meyer, if you could talk in a little bit nore depth
about why the SMART study had 26,000 people init,
and what was the thinking of the FDA to have the
Foradil study only have 2,000 or so init. |

realize you are | ooking for different outcones but
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what was your thought process in asking themto do
those Phase 4 studies very differently?

DR. MEYER  Sure. | think, first off, it
woul d be wonderful to have such a | arge outcone
study of fornmoterol but we don't, and that was not
the purpose of the Phase 4 conmitnent. 1In the
Phase 4 commtnent we saw a dose response or an
appar ent dose response phenonenon for the outcone
of serious adverse events in 12-week studies and we
wanted to reassure ourselves, since we were not
approving the 24 ntg dose, that in fact this was a
real finding. W also wanted further data to
relate even the 12 ntg dose to placebo in that sane
ki nd of setting.

So, while we, again, would have liked to
have had a SVMART-1i ke study of fornoterol as well,
that really wasn't the question that was being
posed in asking for the Phase 4 commtnent. The
Phase 4 commtnent was really to try to better
clarify what we had seen in the Phase 3 studies in
terns of an apparent dose relationship to adverse

events and whether that 24 ntg dose really woul d
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prove to have a clear safety signal in relationship
to the 12 ncg dose
Open Public Hearing

DR SVENSON: Any further questions?

[ No response]

At this point, we are moving into the open
public hearing session. To begin this | need to
read a short statement and we will have at | east
one di scussion or statement from a public menber.

Both the Food and Drug Admi nistration and
the public believe in a transparent process for
i nformati on gathering and deci si on-maki ng. To
ensure such transparency at the open public hearing
session of the advisory conmittee neeting, FDA
believes it is inmportant to understand the context
of an individual's presentation

For this reason, the FDA encourages you,
the open public hearing speaker, at the begi nning
of your witten or oral statement to advise the
conmmittee of any financial relationship that you
may have with the sponsor, its product and, if

known, its direct conpetitors. For exanple, this

file:////[Tiffanie/c/Dummy/0713PULM.TXT (233 of 361) [7/26/2005 12:35:07 PM]

233



file:////ITiffanie/c/Dummy/0713PULM.TXT

234
financial information may include the sponsor's
paynent of your travel, |odging or other expenses
in connection with your attendance at the meeting.
Li kewi se, FDA encourages you, at the begi nning of
your statenent, to advise the conmittee if you do
not have any such financial relationships. If you
choose not to address this issue of financial
rel ati onshi ps at the begi nning of your statenent,
it will not preclude you from speaking.

At this point, | would like to ask M.
Chris Ward to cone to the podium M. Ward, your
podi um

MR. WARD: Thank you. Good afternoon. My
name is Chris Ward. | aman asthma and allergy
patient and current president of the Asthma and
Al l ergy Foundation of America. W have not
recei ved paynent fromany entity for this testinony
or for the cost of our travel and participation in
this neeting today.

On behal f of the alnobst 20 million
Ameri cans with asthma, AAFA appreciates the

opportunity to testify to this advisory comittee
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concerning the safety of |ong-acting beta agoni st
bronchodil ators. Since 1953, AAFA has been
dedi cated to inproving the quality of life for
people with asthma and allergies. Patients, their
famlies and their caregivers turn to our
organi zation for education, research and advocacy.
AAFA appreci ates the hei ghtened vigil ance
at the FDA regarding drug safety and thanks the
advisors for review ng the avail able data and
nmeeting today to discuss potential safety concerns
with this class of drugs. Asthma, of course, is a
treatnment-intense condition for many patients and
your advice to the agency today w |l inpact
m | 1ions of individuals who depend on these
products as part of their reginen for asthma
control
There are three key nessages | would like
to convey on behalf of patients with asthma
First, as we understand it, there are no concerns
with the efficacy of this class of drugs and their
important role in asthma control, which is

reflected in both the national and internationa
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gui delines for asthma clinical care that use the
word "preferred" when recomendi ng these products
in conjunction with inhaled corticosteroids for
noderate to severe persistent asthma. There is
strong, consistent evidence fromclinical trials
that this approach |eads to inprovenents in |ung
function and synptons, and reduces the need for
short-acting beta agonists. Wen we weigh this
evi dence of effectiveness against the evidence of
potential risk which is, at best, still undefined,
we believe it would be difficult for asthm
patients to understand why these products woul d not
continue to be available to them

Second, we believe there is an el enent of
scientific and clinical progress in asthma that nmay
be missing fromthis discussion. Miinly, there
seens to be progress in the pharnmacogenom c
under st andi ng of how beta agoni sts have different
effects in different individuals. W believe the
results of the governnment trial, published |ast
Cct ober, denonstrating different responses to the

short-acting beta agonists based on genotype is an
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important step forward. W understand that a
simlar clinical trial is just now getting underway
for the |l ong-acting beta agonists. In other words,
fromthe perspective of asthma patients, there is
current and ongoing investigation into this

i mportant clinical question. W understand very
wel | that a subset of patients may be at higher
risk than others. But we are only beginning to
understand why this is the case. At this point in
time then, it would seem advi sable to defer any
concl usi ve deci sion about the availability of these
drugs to all patients until there are nore
definitive answers.

Third, with regard to the consideration of
whet her the | abeling changes to sal meterol should
be approached with fornoterol, it is our position
that FDA's responsibility lies in working closely
with the product sponsor to answer this question
and to determ ne a product |abel that is consistent
with the avail abl e nedi cal evidence. In fact, we
are encouraged that both product sponsors are

working closely with the agency to further
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understand and clarify the nature and magni tude of
potential risk of this class of drugs. W believe
the safety of asthma patients should be front and

center in this ongoing work.

In conclusion, we certainly urge all
parties to continue this inportant discussion
however, AAFA believes that at this time there are
too many questions to be able to draw concl usive
deci sions on nedi cati ons that have been effective
for mllions of patients to be able to contro
their asthma.

Agai n, on behalf of these patients, |
thank you for the opportunity to testify on this
i mportant issue and | am pl eased to answer any
questions you m ght have. Thank you

Comm ttee Di scussion

DR. SVENSON: Thank you, M. Ward. At
this point the nmeeting schedule calls for a break
but we are somewhat ahead of schedul e so what |
would like to do is to nove into our comittee
di scussi on section, and we will have a break at

some md point there. The first part then of this
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conmittee discussion would be open now | think to
general questions to all parties involved and
further exposition of points that may not have been
raised earlier this norning. W will then break,
at which time we will come back to our vote on the
specific questions that are being asked of us by
the FDA. So, to begin with, we had two people
earlier this norning that | had to close out and
will ask Dr. Kercsmar if she wi shes to pose her
question fromthis norning.

DR. KERCSMAR: | had a question regarding
other nedication use in the SMART trial that nmaybe
the sponsor can answer. During the 4-week
foll owup tel ephone calls, were there any data
obt ai ned on other nedication use, particularly the
use of short-acting beta agonists?

DR KNOBIL: Well during each 4-week
foll owup tel ephone call the patients were asked if
they were continuing on the nmedications that they
had said that they had started at baseline or at
the previous call, and if they had started or

st opped any new nedi cations or any of their old
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medi cations. So, if anything was stopped,
obvi ously, they were asked whi ch ones were stopped
and whi ch ones were started.
During the course of the study there were
sonme patients who did stop and start nedications
but, for the nmpost part, throughout the study

patients remai ned on their beta
2 agonists. W

didn't ask them how nmuch of their short-acting beta
agoni sts they were taking however so we don't have
any information on that.

DR. SVENSON: Dr. Gay, you had one

question fromthis norning.

DR GAY: It was answered earlier, thank
you.

DR. SVENSON: Dr. Gardner?

DR. GARDNER: This question is for Dr.
Knobil as well. It is very inpressive that you

have done such a large study and it nust be as
frustrating to you as it is to us to hear people
periodically say, as they have today, well, we
really can't learn anything fromthis because there

were only 26,000 people there, or sonething like
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that; we can't draw any conclusions. And, | know
how difficult these are to do. However, you have
given us data also fromthe SNS study which was
conducted in England, and published, and it is
comented that in one year of enrollment they
enroll ed 25,000 people. And, in the SMART trial
over seven years you had about the sane nunber of
people. | amwondering what changed during the
i ntervening approximately five to six years that
made enrol | ment so much nore difficult here
Because, Dr. Castle comments in her paper that
compani es are often accused of del aying things so
that they can stop enroll nment when they aren't
getting enough, and it is kind of an indictnent by
Dr. Castle who, by the way, was a d axo enpl oyee.
So, can you hel p us understand why it seened to
have been easier to enroll that nmany people in a
year in Engl and?

DR KNOBIL: Well, | can't really coment
on how easy it was to enroll in England since
wasn't involved with the initial study. However,

do know that for SMART one of the mmjor stunbling
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bl ocks was the fact that patients could not have
had any exposure to |ong-acting bronchodilators to
begin with. As enroll ment waned over the course of
the time, we actually held focus groups wth
physi cians and patients to figure out why we
weren't able to get nore patients in the study nore
qui ckly. Again, what cane out was that nany
patients were al ready taking |Iong-acting inhaled
beta agonists. They were not interested in the
pl acebo-controlled trial. There were a |lot of new
medi cati ons coming out during the time that the
study was running. So, the interest level for the
study went way down. That is the feedback we got
fromour investigators and the patients who may
have been enrolled. So, those were the mgjor
factors.

DR. KERCSMAR: That is hel pful. Thank
you.

DR SVENSON: Dr. Schatz?

DR SCHATZ: Well, | hate to keep going
back to the same thing but | think it is imnportant

to understand. Now | am confused. Intent-to-treat
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based on peopl e who di scontinue nedi cation but are
still in the study is one thing but then there are
the people who drop out. Although the percentages
are simlar statistically, nunmerically they are
still greater in the salnmeterol group. Do you
think the surveillance for adverse events is
conparabl e in those who dropped out versus those
who didn't drop out?

DR. KNOBIL: There is one point of
clarification. It was statistically significantly
different in the nunber of patients who dropped out
of the study in the placebo group versus the
sal neterol group. Mre patients on placebo did
drop out.

Now, over the course of the study we did
follow up with the patients. Even if they dropped
out of the study and said they didn't want to take
study nedication, we still attenpted to contact
those people and get followup information up to
the 28 weeks and actually even beyond that as the
FDA has already nentioned. W would collect that

information up to 6 nonths after if we could get
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that infornation. But for the deaths we did | ook
for all patients enrolled in the study by the NDI
dat abase. So, at least for the deaths we were able
to followup on those nore than, say, patients who
refused to be contacted any further.

DR. SVENSON: Dr. Knobil, | have a
question fromthis norning that | wasn't able to
ask and since you are standing | will go ahead and
pose it to you. That is, in the SMART study--and
you just alluded to the fact that a zip code
anal ysis as a proxy for socioeconom ¢ status and
questions unrelated to the biologic activity of the
drug turned out negative, and you are going to
reiterate that that was definitely a negative
findi ng- -

DR KNOBIL: Yes.

DR. SVWENSON:. --that you found no
i nformati on by that anal ysis?

DR KNOBIL: No, and to be fair, the
anal ysis by zip code is quite a crude way to | ook
at soci oeconomic status and we really didn't find

any di fferences between the groups and nothing to
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suggest that that was involved. However, if we had
had nore detailed information that night have been
alittle bit nore hel pful.

DR SWENSON. kay, and the second part of
my question then was, given that there was a
difference in the use of inhaled corticosteroids
bet ween Caucasi ans and the African Amrerican
subgroup, did you nake any effort to attenpt any
type of matching with the two groups? For
i nstance, could you have pulled out a cohort of
Caucasi ans that had the same rate of inhaled
corticosteroid use as the African Anerican group,
and then did that yield any further information?
You may not have done it but | amjust asking.

DR. KNOBIL: Well, we discussed matching
totry to get to a better understanding of the
events, and the nunbers of events are so | ow that
even if you found somebody to match the amount of
informati on that you would get out of that is not
really very helpful, and | would turn to our
statistician to see if there is anything el se that

| could add to that.
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[ Not at microphone; inaudibl e]

DR. KNOBIL: For those of you who didn't

hear that, he said the event rate was still too | ow

to be able to do that.

DR. SVENSON:. Thank you. M ss Sander?

M5. SANDER: Am | to take it from your

presentation that kids need | ess fornoterol? |
think it said in one of your slides that--no?

DR. GUNKEL: That is one possible

expl anation for the difference in the rates that we

saw. The other is sinply the duration of the

study, but one other possibility is that they do

need, on a body weight basis, |less fornoterol but

we can't say that definitively and conclusively

from our dat a.

DR SWENSON: Just a quick point here,

when we have this queue of questions it is

difficult for anyone else to activate their

m crophone. So, if you have a question go ahead

and signify that you are ready. We will note it

and then have you in line. Thanks. Qur next

question is by Dr. Newman.
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DR. NEWVMAN. Thank you. One question that
| have to the sponsors, and maybe the FDA has a
comrent on this as well, that is, when | | ook back
at how, at the SMART study, was powered and then,
in turn, one thing we are struggling with is having
such a | ow frequency of serious adverse
events--first of all, | amglad there are so few
serious adverse events; fundanentally that is
good--but | wonder if | could have you hel p explain
to nme why that frequency of serious adverse events
was so rmuch | ower than was expected. |s there
somet hing di fferent about the kinds of people who
were recruited into these studies that woul d | ead
us to have this much | ower rate?

DR. KNOBIL: Well, as you can inmagine,
powering the study was very difficult to do because
when enrolling an asthma popul ation there are no
statistics out there that would tell you what the
rate of events would be per asthma patient. For
exanpl e, CDC statistics give you the rate of events
for the total population, not just for the patients

who have the disease in question. So, we
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extrapol ated fromthat. For exanple, the total
number of asthma deaths that occurred--1 believe it
was in 1994 at the tine--divided by the estimted
nunber of patients in the United States, and
started fromthere.

Then, in order to get sonme informtion
about |ife-threatening events, we sent out a
questionnaire to over 100 hospitals to tell us how
many per asthma death or per respiratory death how
many i ntubations would you have? So, since there
was no information in the public domain for this,
this was the best way that we could get that type
of information. It turned out it was about 5
i ntubations per respiratory-related death. Then,
taking into account nore severe asthma and the
hi gher rate in the African Anerican popul ati on, we
came up with the powering that we did. If you want
anything nore specific than that I will have to
turn it over to someone who was nore involved with
the power cal cul ati ons.

DR. SVENSON: Dr. Prussin?

DR PRUSSIN. | also have a question for
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the @ axo team You know, inhaled corticosteroid
and | ong-acting beta agonist therapy is really the
standard of care for all nmild asthmatics, and for
the foreseeable future this is going to be the
standard of care as far as we can tell, for the
next ten years--five years, ten years. So, it is a
huge issue that involves huge nunbers of patients.
You nentioned a Medicaid study. Can you el aborate
on that a little? Because |I think one of the
charges we have is what types of future studies are
needed to address this and at least | amstill not
clear as to the details of that study.

DR KNOBIL: Yes, what | will dois | wll
turn it over to Courtney Davis who is an
epi dem ol ogi st with us.

DR DAVIS: H . | am Courtney Davis,
seni or director of epidemology for
G axoSmithKline. Qur Medicaid study involves data
from7 states in roughly the sane tinme period as
the SMART trial was conducted. It is 1994 through
1999 Medicaid data. For each state the Medicaid

clains data will be matched to the death
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certificate files for all of those 7 states. So,
that is howwe will obtain asthma nortality and
respiratory-related nortality data. |In addition,
of course, the clains will have the hospitalization
data equivalent to the SMART out cones as well.

Because Medicaid is one of the only
avai | abl e dat abases for epidem ol ogy research that
includes race, we will be able to stratify the
anal yses and | ook at African Anericans and
Caucasi ans separately so we can address the
di fferences that were observed by race. And,
because this is longitudinal data on these
patients, including their pharmacy records, we wll
be able to |l ook at potential effect nodification by
i nhal ed steroid use as well.

DR PRUSSIN. Are you going to be able to
stratify asthma severity?

DR. DAVIS: The best we can will be using
proxies that will be available in the clains
dat abase. The longitudinality of the records, of
course, vary. W have data at this point that has

come in for 5 of the 7 states. On average the
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followup is about 12 nonths, 11.7 nonths of data.
So, we will be able to ook back as far as we can
interms of prior utilization that includes serious
events |ike hospitalizations and, of course,
pr edni sone use.

DR SVENSON: M ss Schel |l ?

MB. SCHELL: | guess | have sone question
or clarification on the SMART survey itself. Since
the variability of the different types of patients
and their ability to assess thensel ves, and you
just did phone followup calls, | wonder what kind
of preparation you had for the patients prior to
enrol Il ment on how to assess thensel ves, what they
consi dered was severe. | just don't know that they
were able to answer back consistently over their
course. Just clarification.

DR. KNOBIL: Yes, we had a whol e tel ephone
script that was witten in such a way as to be as
under st andabl e as possible to ask patients about
whet her they had been hospitalized or whether they
had been intubated. Obviously, you are not going

to use the word "intubated" but whether they have
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had a breathing machine, sonething like that. |
will have to | ook over to soneone who has been
involved in the study fromthe begi nning but there
weren't any questions that asked themto assess
just worsening. So, there wasn't any training on,
you know, how shoul d they assess worsening. There
was no diary card. There was no peak flow. There
wasn't anything like that. It was just mainly has
this happened to you? Have you changed your
medi ci nes? Have you started any; have you stopped
any? Have you had any averse outcones?

DR. SWENSON:. Dr. Mpss?

DR M3XSS: | want to build a little bit on
what Dr. Prussin was tal king about earlier, and
this is a question for either the d axo
representatives or the Novartis representatives.

It seenms to nme that part of the results of this
SMART study and sone of the Foradil studies
potentially are related to the decreased use of an
i nhal ed corticosteroid especially in the African
Ameri can popul ation. Wuld you guys agree with

that? Do you think that some of these adverse
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events would go away in the Serevent group if 100
percent of the patients were on inhal ed
corticosteroids? Do you think that is part of the
i ssue?

DR KNOBIL: Obviously it is difficult to
say based on the data from SMART since it wasn't
designed fromthe start to | ook at inhaled
steroids. However, there is a suggestion that
i nhal ed steroids did have a positive effect or
beneficial effect on these outcones. So, | do
believe that if nore people were treated
appropriately for their asthma in accordance with

the guidelines that we probably woul d have seen

fewer events. | nean, that is just speculation
DR. MOSS: | nean, we do these studies of
26, 000 people and we still are left with not a

definitive answer so at sonme point everyone is
going to have to base things, in their own mnd, on
what they think is the right answer. | think based
on the NHLBI guidelines in terns of noderate and
severe persistent asthma, you could nmake a very

good case that if sonmebody is on a |long-acting beta
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agoni st they should be on inhaled a corticosteroid.
So, if part of the goals of this neeting are to
di ssem nate i nformati on properly, then maybe that
is sonmething that should be di ssem nated, and maybe
this would be a good network to do that in.

DR. KNOBIL: Yes, | think it is inmportant
to note that even fromthe tine that sal neterol has
been approved in the United States there has been
| anguage in the |label that nmentions that early
consideration of anti-inflammtory therapy should
be considered. So, this is probably not a new
thing. Dr. Beasley?

DR BEASLEY: | think we do have sone
publ i shed data that can hel p answer your question,
and that is taken fromthe United Ki ngdom
case-control study where a proportion of asthmatics
in the control group who were taking inhaled
corticosteroids was al nost the sanme as those taking
short-acting beta agonist drugs, suggesting that
al nrost all patients were taking the conbination of
both an inhal ed steroid and a short-acting beta

agoni st drug. In that scenario, where nmanagenent
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is very close to the recomended gui delines, there
was no increased risk associated with | ong-acting
beta agoni st therapy. So, | think that we can
deduce froma study that was of high
epi demi ol ogi cal quality, where managenent in the
control group was very close to what is recommended
in the guidelines in terns of inhaled steroid
therapy, that there is no risk observed in relation
to long-acting beta agonist therapy.

DR MOSS: | just want to say one thing in
response to that. | just want to say that | don't
think this is the entire issue, that if everybody
was on an inhaled corticosteroid that the effect
woul d go away. But | think nost people in this
room ! think would say that that is part of the
i ssue, that people aren't being treated in what
woul d now be consi dered the proper manner. So, if
the goal here is to inprove health of the people in
this country, and people on NI H panels and peopl e
inthis roomfeel that if someone is on a
| ong-acting beta agoni st they should be on an

i nhal ed corticosteroid, then we should try to
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di ssem nate that information

DR BEASLEY: There is one other bit of
data that may be relevant to the African Americans,
and that is that in New Zeal and the Maori
i ndi genous community had a far higher rate of
mortality than the Caucasians, and it was about the
magni t ude of about three-fold or nore. Wth the
i mprovenents in asthnma nanagenent and in particul ar
the use of inhaled corticosteroid therapy and a
real enphasis on managenent within our conmunity,
that difference has largely resol ved, suggesting
that it is a reversible difference that is anmenable
to inprovenents in nmanagenent.

DR SVENSON: Dr. Newman?

DR NEWWAN: | would like to ask both of
the sponsors a question which | asked Dr. Sorkness
this norning but she didn't have an answer. Based
on what we know today, and | know there are other
studi es goi ng on but based on what we know today,
on the benefit side of these |ong-acting beta
agoni sts do we have reason to think that there are

any racial differences in ternms of benefit? Do

file:////[Tiffanie/c/Dummy/0713PULM.TXT (256 of 361) [7/26/2005 12:35:07 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

257

African Americans benefit less fromlong-acting
beta agonists? | amtrying here to weigh the issue
of benefit versus risk

DR CGEBA: G eg Geba, Novartis. |In terns
of that analysis in our own data set, we have seen
no difference in efficacy between Caucasi ans and
African Americans in terns of the endpoints that
wer e studi es.

DR. NEWWVAN: \Were you powered to answer
the question do you think?

DR. CEBA: No. The representation of
African Americans in our trials was low. In the
nost recent trial that we shared with you before,
the 2307 study, it was actually about 8 percent and
there was no difference across treatment groups in
terns of their response.

DR NEWWAN:. Just to make sure
under stand your answer, you didn't see a difference
but you didn't have adequate power to answer the
question?

DR. GEBA: No, it wasn't specifically

designed to | ook at that question
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DR NEWWAN: So we don't know.

DR GEBA: Right. |In terms of our usage
of inhaled corticosteroids, it was about 70 percent
across all trials. There tended to be a slightly
| ower incidence of any event in patients that were
taking inhaled corticosteroids, as is reconmended
al so in our | abel

DR. KNOBIL: Simlarly, we didn't have a
single trial that had enough African Anerican
patients to reach any concl usi ons, but when we
pooled all of the data from African Anmericans there
were no differences in response between African
Ameri cans and Caucasi ans.

DR SVWENSON: Dr. Kercsnar?

DR. KERCSMAR: | have anot her question for
GSK. If you could clarify sone of your planned
prospective trials, particularly those that aimto
| ook at the influence of genotype or some of the
pol ynor phisns in the beta receptor, if you could
clarify what you hope to learn fromthose trials.
| believe one of the ones that you tal ked about is

usi ng a conbi nati on product versus sal netero
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al one. The comrent you made about difficulties in
enrolling patients, not wanting to be in a
pl acebo-controlled trial in view of the SMART data
that is out there, do you anticipate being able to
fill this trial with patients not wanting to go
into an armthat is sal neterol alone?

DR KNOBIL: Well, I will answer the |ast
question first. It turns out that the genetic
trial that you have nmentioned is actually a little
bit ahead of schedule so we are doing okay with
enrollnment there. In this trial we are | ooking at
those two treatnment groups, salnmeterol versus the
conbi nation, with each phenotype that has been
di scussed today, the Arg/Arg, the Arg/d@y and the
Gy/dy. | wuld ask Dr. Bl eecker to stand up and
just tell us in a succinct way, | think better than
I could, about what we can glean fromthe study.

DR. BLEECKER The trial that is ongoing
is alarger trial. There are six arns--and | could
be corrected, each with 90 individuals, and they
are not just |ooking at the two honpzygote

genotypes at 16, the Arg/Arg, Arg/dy and Ay/Qy,
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but also | ooking at the heterozygotes. That is a
really inportant approach that has not been done
for the nost part until now The kind of genetic
effect, if this is the risk genotype, is that you
woul d expect or hypothesize sone internediate
effects fromthe heterozygotes.

Al so, the sanple size in each of the arnms,
90 individuals in each of the arms, | think wll
al | ow sonme better exploration of the gene and what
we woul d call hapl otype anal ysis | ooking at a group
of snips across the gene to see if the effect is
either due to that whol e hapl otype or there is an
effect to variation, snips, polynorphisns and ot her
parts of the gene. So, | think fromthe point of
vi ew of advanci ng the understandi ng of whether--and
this is still the question--there is a risk
genotype that nmay be associated either with varying
responses to drug or exacerbations, and being able
to nmake those correlations this is a very good
opportunity.

As | understand it as an outside

consultant, the African American study that is
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| ooki ng at exacerbations over a year period wll
al so have the sanme kind of genetic analysis. So,
agai n, that provides an opportunity for the first
time in a large enough sanple size to | ook at
rel ati onshi ps, pharmacogenetic rel ati onships
bet ween genotype and phenotype and response in
African Americans.

DR SVENSON: Dr. Brantly?

DR. BRANTLY: This is a question to both
the sponsors. In thinking about nechani sns by
whi ch | ong-acting beta agonists m ght have
increased norbidity and nortality, one sort of
t hi nks about possibilities Iike, for instance, that
these two drugs nmay be associated with increased
inflammation rather than decreased inflammation
Sort of based on your experience with the
preclinical aninal studies in the Phase 1 and Phase
2 studies, was there any indication that either of
these two drugs were pro-inflammtory, particularly
for instance in bronchial biopsy studies in the
Phase 1 and Phase 2 studies where there may be sone

i ncreased i nfl ammti on?
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DR CEBA: Geg Geba, from Novartis. |
woul d be happy to respond on Novartis side, if I
could ask Alex Trifilieff to come up to respond to
this question in terns of our preclinical studies.

DR, TRIFILIEFF 1f you look at all our
ani mal nodel s that is sonething we | ook at because
bet a2 agoni sts, especially upon acute exposure in
ani mal nodels, are anti-inflamatory. So, we
screen in different animal nodels and we al ways see
an anti-inflammatory effect. W never saw a
pro-inflammatory effect. These are the aninal
nodel data for Phase 1 and Phase 2

DR DELLA-CI OPPA: W have conducted a
nunber of studies |ooking at anti-inflammtory
markers with fornoterol a few years ago because
there was a rather big debate as to whether these
agents actually had anti-inflanmatory activities,
and sonehow t hey were used inappropriately based on
this assunption. Rather |arge studies have been
published, mainly by the group in South Hanpton by
Prof. Holgate and in Sweden by Prof. Sundstrom and

we could confirmin several severities that there
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was no pro-inflammtory effect associated win
fornoterol taken al one.

There were, indeed, sone signals of a
reduction of sone of the markers of inflammtion
but probably not to the extent of being of clinica
rel evance. But the few signals we did have went in
the opposite direction. These studies are
publ i shed.

DR. JOHNSON: | am Mal col m Johnson, from
A axoSmithKline. W had a simlar experience in
the very early days of sal neterol devel oprment. |If
anything, we saw sone mld anti-inflammatory
effects in animal nodels. Cearly, they were not
predictive of what you m ght expect in man. |
thi nk you asked the question this norning whether
there were any biopsy studies that have been
carried out to address this issue, and there are a
couple that I am aware of.

One study was conducted by Prof. Peter
Jeffrey at the National Heart Lung Institute, in
London. It was a 6-week study in nmld

steroi d-naive asthmatics in which patients wee
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crossed over between either sal neterol nonot herapy,
fluti casone propionate nonot herapy or placebo for 6
weeks. Bronchi al biopsies were taken and narkers
of inflammtion such as the nunbers of eosinophils
and T-1|ynmphocytes and neutrophils in the airway
tissue were assessed. | think the results were
very reassuring because in the salnetero
nmonot herapy group there was no indication of a
pro-inflammatory response and, as | said, these
patients were steroid naive

What was interesting in those studies is
that there was a signal, which is to say that there
was a reduction in neutrophils in the tissue with
sal meterol that was not seen with steroids. In the
steroid arm he saw a traditional anti-inflanmatory
ef fect of steroids whereby eosinophils and T-cells
were reduced. So, the study was significant enough
to pick up an anti-inflanmatory effect of the
steroid that we are very well accustoned to seeing.
There was no pro-inflammatory effect of salnmetero
and this effect on neutrophils in asthma, for

what ever that neans.
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DR. BRANTLY: Were any of the bhiopsy
studi es done includi ng bl acks?

DR JOHNSON: No, there were not. The
other thing that | think is interesting just to
quickly add is that there are sonme bi opsy studies
that are being carried out that have | ooked at the
i npact of adding salneterol to inhaled steroids.
One study, again fromProf. Holgate's group, showed
that, in fact, in patients who were inadequately
controll ed on | ow doses of steroids where ongoi ng
i nfl ammati on was not controlled, and that was shown
during the 3 nonths of the study, adding the
| ong-acting beta agoni st salneterol to that reginmen
then controlled inflanmmation, and the control of
i nfl ammati on was equi valent to a nuch hi gher dose
of the steroid.

The final study, carried out in Australia,
actually | ooked at an index of airway renodeling.
They | ooked at angi ogenesis in the airways and,
again, a long-acting beta agonist with a steroid
appeared to control the ongoing vascul ari zati on of

the tissue. Now, these are limted studies but, to
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answer your question, in all of these together
there is no evidence of a pro-inflammtory effect
and there may be sone emerging evidence of an
i ncreased anti-inflammtory effect when sal netero
is added to steroids.

DR. SVENSON: Dr. Gardner?

DR. GARDNER: | would like to go back to
the Medicaid study. It is rare that we have a
dat abase that is able to address so many of our
questions. 1In the case of Medicaid, besides the
attributes you nmentioned, we do have the
opportunity to |l ook a bit at asthma managenent. In
fact, | have done that in sone Medicaid data. So,
I would li ke to ask about what you have planned, in
terns of what you can see fromthe pharmacy data,
i ncludi ng adherence as neasured by refill patterns.
Is that planned? |If not, would you plan it?

DR. DAVIS: Yes, thanks for asking that.
Persi stency of use is part of our protocol
currently. | neglected to tell you one nore detai
about the study which nmay be of interest. CQur

partner in conducting the study is Research
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Triangle Institute so they are actually are |inking
the data and doing the hands-on analysis. So, GSK
is sponsoring the study and is very actively
involved in witing the protocol as a
co-investigator but the lead investigators are
|l ocated at RTI. In addition, we have a clinica
advi sory board which is also advising us on the
protocol and the clinical interpretation, and that
includes Dr. Beasley who is here today. It
i ncludes Ann Full brighy[?], up at the Channing Lab
at Harvard, and it also includes Sheryl
W nwal ker[?] who is in Atlanta, Georgia. So, we
have three outside clinicians who are al so advi sing
us.

But to get back to your original question,
persi stency of use is one of our variabl es of
interest, including the regular use of inhaled
steroi ds because we know from ot her observationa
studies that intermttent use of inhaled
corticosteroids is often just a nmarker of severity,
not necessarily associated with inproved outcones.

DR. GARDNER: That was a good choi ce of
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partner. Can you tell us again, is it 2006 when
you expect these analyses to be conpleted?

DR. DAVIS: That is right. The data from
5 of the 7 states have been obtained at this point
SO we are waiting on 2 nore states, and that
mat ching with the death certificates is slower in
sone states than others, as you could imagine, so
once the additional data are received, and we are
hopeful that it will be in the next few nonths,
then the analytical portion will begin.

Al so, just a final caveat, we nust have
sufficient power to conduct the study or we wll
not do a case-control study. The last thing we
woul d want to do is conduct another study which
woul d be underpowered and rai se nore questions
rat her than answering them So, we do have
criteria which nmust be met in order to continue the
race-specific anal yses as well as the inhal ed
steroid effect nmodification

DR. GARDNER: One nore thing, | can
certainly understand your position on that about

power, but | would encourage you, fromthe
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st andpoi nt of nanagenent, to nonethel ess conpl ete
descriptive anal yses fromthose data because they
can be valuable in assisting many of the questions
that appear here. So, even if you don't have the
power to test a hypothesis, please do the
descriptive anal yses.

DR DAVIS: Thanks. W will.

DR SWVENSON: Dr. Prussin?

DR. PRUSSIN: | want to followup on Dr.
Moss' comments about sal meterol nonot herapy. |
think the NI H guidelines support that. W have
heard today | ots of data supporting the fact that
sal nmeterol nonotherapy can associate with increased
exacerbation rates. Yet, when you |l ook at the
package insert--and | know it is alittle bit off
the mark and perhaps the FDA staff can tell nme how
much off the mark | am-one of the issues we are
addressing is the package insert. And, if you | ook
at the labeling, it is "strongly advised" and
guess | would ask the two conpani es here coul d that
| abel i ng be nade stronger, such as sal netero

nmonot her apy--or whatever the |long-acting beta
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agoni st - - nonot herapy shoul d not be used as chronic
nmonot herapy in asthma, for exanple? Since everyone
is in agreement on this fromwhat | have heard
today, yet the package labeling is a little softer
in ternms of term nol ogy.

DR. VWEAN: | noticed Bob wasn't moving--

[ Laught er]

--1 think one of the issues around
| abel i ng, and particularly around reconmrendi ng
concomtant use--if | say it wong, Bob, please
tell me--but there is a very fine |ine between your
| abel that addresses your clinical data that you
have shown in clinical studies and |abeling that
takes the gui se of recomending treatnent, of being
treatment guidelines. | know that in discussions
we have had with the agency, while we may want to
put nore information into the label, there is a
desire not to have the | abel be a substitute for
treatment gui delines being issued by NHLBI and
ot her appropriate groups of experts. So, that is
sort of the fine line that we have to wal k between

strong recomrendati ons about such concomitant use
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but al so nmaking appropriate reflections in the
| abel .

DR. FLOYD: In followup, what we try to
do is base the | abel based upon the outconme of the
data that we have that is generated, but you nust
mai ntain flexibility for physicians to be able to
use their discretion in appropriately prescribing
these drugs. So, we work with the agency to nake
sure that the |l abel is conparable to the
information that is generated based upon the data
fromthe Phase 3 studies.

DR. SVENSON: M ss Sander ?

MS. SANDER: Yes, this is to both
sponsors. Because nmnagi ng ast hnma or achi eving
good asthma control is rarely just about taking one
drug and includes, you know, environmental control
It includes receiving patient education that affect
your beliefs and, therefore, your behaviors and
your outcones. | amwondering in these studies do
all patients receive the sane type of education and
advice, or is it just related to the study drug?

DR DELLA Cl OPPA: You are touching upon a
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very inportant point and the short answer is no.
We nake a huge effort to do so, but please keep in
mnd that all of these studies are in many states
inthe United States but nost of these studies are
in many countries, and sonme very diverse countries,
and the bigger the studies are and the nore rare
the event we are | ooking for, the nore countries we
go to. It is not rare that we go to 17, 20, 25
countries, not to speak of all the possible states
ion the United States. So, we do nmake a huge
effort to try to harnoni ze as nuch as we can the
instruction to patients, the ancillary activities
that the patients should put into place to nmanage
their asthma in an appropriate way. But the
cultural differences, the background differences,
the soci oeconomic status differences will stay
there so that is, indeed, a considerable source of
variability in the results of the study.

On the other hand, should you go to only
one place with perfect harnonization of the data,
then anot her probl em woul d occur, how could you

extrapol ate? How could you extend your results to

file:///l[Tiffanie/c/Dummy/0713PULM.TXT (272 of 361) [7/26/2005 12:35:07 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

273
other states, other countries or other cultura
situations? So, it is a bal ance.

M5. SANDER: So, even in one
investigator's practice would all the patients
receive the same information?

DR. DELLA-Cl OPPA: Yes, they woul d.

M5. SANDER  They woul d?

DR. DELLA-Cl OPPA: They receive the sane
i nformati on across the study, but the way this
information is delivered may change. Wthin one
center we are reasonably sure that they get the
same information in the same way.

MS. SANDER. Right. Then, | guess this is
for GSK regardi ng the phone calls. When you did
the foll owup phone calls with the patients were
there any clues in the answers that they gave you
that sonme of themwere struggling nore than others
and were at greater risk, and was there any ki nd of
di scussion with the patients about that? Ws it
interactive or was it just a survey each tinme?

DR. KNOBIL: You nmean, was it a rea

person naking the tel ephone calls?
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MS. SANDER. No, no, no. The phone calls
that occurred with the patients, and you said that
you asked them or that they were asked questions
about the use of the study drug. Am|
m sunder st andi ng?

DR. KNOBIL: Well, what happened was a
real person did have a script as to what questions
shoul d be asked. There were specific questions and
every person got the same questions. Now, | guess
what you are asking is if the patient said, well, |
don't know or sonething |like that the person on the
phone would try to clarify as nuch as possible.
But al so remenber that the person on the phone was
not a physician; it is a telephone center. So,
they could only clarify what they could and they
m ght not pick up on every clue that sonmeone who is
famliar with asthma mght pick up on. But they
did have specific questions to ask and they got as
many answers to those questions as they possibly
coul d.

M5. SANDER: So, there was no trigger.

You know, if a patient had these types of answers,
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then this patient is at greater risk and the
i nvestigator needed to be contacted?

DR. KNOBIL: | see what you are saying,
no, the information was collected but there were no
recommendati ons made to the patient on what they
should do. You know, if the patient was telling
the operator that they were having probl ens, then
the operator would tell themto go see their
physi ci an but there was nothing else within the
st udy.

DR SWENSON: Dr. Mdss?

DR. MOSS: | amgoing to followup on a
question | asked earlier to industry but I want to
ask it to the FDA. So, you can sit down and take a
little breather. Sone of the questions to our
committee deal with product |abels and boxed
warnings. | just wanted to nmake sure | understood
the role of boxed warnings and product |abels. Do
you have any evidence that the product |abels and
boxed warni ngs neet the goals that you want them
to? So, if we recommend that we are going to have

sonme change in a product label, as Dr. Prussin was
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tal ki ng about, or a boxed warning, does that really
achi eve what you want it to? Do you have evidence
that peopl e change practice based on that
information? |[|f not, then maybe that is not the
right mediumto disseninate information.

DR TRONTELL: Anne Trontell, from FDA
There hasn't been a systematic study of the inpact
of black box warnings. Sonme have | ooked at changes
in utilization neasured by nunbers of prescriptions
but, again, that is an inperfect surrogate for the
appropri ateness of use. | believe there are sone
studies forthcom ng but we are not yet privy to
those results.

DR, MOSS: Getting back to what Dr.
Prussin was tal king about, can you just explain a
little bit in nore depth what is the goal of a
product | abel or a boxed warning?

DR. MEYER That is sort of two separate
questions. The goal of the product |abel is to
descri be the substantial evidence that led to the
FDA' s decision on the approval of the drug. The

standard for approval is that a drug is safe and
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effective for use as described in the product
labeling. So, it is to take that substanti al
evidence and to put it into a format that allows
that drug to be used in a safe and effective manner
based on what we have found.

| agree with the comrents nade earlier
about the fact that that separates it out sonewhat
fromwhat may be very informed opinion but
opi ni on-based gui del i nes, for instance, and the
| abeling is not neant to strictly restrict the
practice of nedicine. The FDA is not in the
busi ness of restricting the practice of medicine,
but it is to informthe practice of nedicine.

As far as a boxed warning goes, it is
really to describe situations of serious norbidity
or nortality. The standard for putting in a boxed
war ni ng does not require certainty about the
rel ati onship of the drug to those outcones. It is
really driven much nore by the outcone itself. |If
you are taking about death, and so on, and you have
at |l east a reasonabl e suspicion--either fromanim

data or from human data be it fromstudies or be it
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from postmarketing--that the drug may be
associ ated, even if not certainly causally with a
particularly bad outcome, that will often be enough
to place a boxed warning into the label. That is
intended to really raise to the forefront how
serious the concern is. There are some subtleties
in terms of changing how the drug can be narketed,
and so on, but the intent is really to signal right
up front to anybody using that drug that this is
sonet hing you need to consi der when you use that
drug.

DR. SWENSON: Dr. Newman?

DR. NEWWAN. Just to follow on that point,
we are being asked this afternoon what we woul d
recomrend to the agency in terms of actions for you
to take to communi cate. Wat are the other things
in your repertoire, in addition to the things that
have been descri bed here, when you want to
comuni cat e?

DR. TRONTELL: Again, dependi ng on how
broadly you look at it, there is a number of

so-called risk mnimzation interventions that the
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agency has worked with sponsors to apply. 1In the
communi cati on arena the agency may speak to the
public through a public health advisory, or sone
other press release or talk paper. So, there are
ways we can nmeke a nore prom nent announcenent of
concer ns.

There can be additional requirenents for
patients to be specifically inforned of risks,
using patient labeling that is specifically
oriented to the lay person in terns of
under standi ng. So, that includes such witten
mat eri al s as medi cati on gui des which are required
to be handed out with prescriptions, or a patient
package insert. There is a variety of other
educational materials that could go beyond the
print nmedia that could be considered.

Then, obviously if you wanted to get
beyond the communi cati on real m such as we have
hear d--"dear healthcare practitioner"” letters and
others--you start to tal k about other ways of
maki ng the information prom nent or actually trying

to direct care in a specific way.
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DR SVENSON: Dr. Martinez?

DR MARTINEZ: | would like to follow on
Dr. Brantly's question before in relation to the
potential for sone of the observations that have
been nmade to be associated with what he generically
call ed changes in inflammtion associated with the
use of beta agonists.

Just a brief introduction, | think the
i ssue we are tal king about here is not a gl oba
effect, as was said before, of these medicines on
i ndi vi dual s because the effects that we are seeing
are seen in a very small nunber of individuals.
think relevant to this issue are the data that |
woul d |'ike sone of the basic scientists from both
compani es to comrent about, presented by Steve
Li ggett who has been one of the persons nost
assi duously working in this area, in which
over - expressi on of beat adrenergic receptors in
m ce, as conpared to under-expression of beta
adrenergic receptors in mce, was associated with a
very paradoxi cal effect, contrary to what they were

really expecting. And, this is published in The

file:////[Tiffanie/c/Dummy/0713PULM.TXT (280 of 361) [7/26/2005 12:35:07 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

281

Journal of dinical Investigation in August, 2003.

Contrary to their expectations, the mce
in which a beta adrenergic receptor was
over - expressed showed an increased expression of
bronchoconstrictive receptors in airway snooth
muscl e, and those in which the beta adrenergic
receptor was under-expressed showed a decrease in
the expression of these bronchoconstrictive
receptors for thronmboxane, for histam ne, and so
forth and so on.

So, a possibility then cannot be rul ed
out, and should be seriously considered as a
potential explanation for sone of these effects,
that there could be individuals out there whose
genetics or phenotype of sone sort that we haven't
yet figured out could be associated with them
becoming a little bit |like the airways of these
m ce in which these beta adrenergic receptors are
under- or over-expressed.

They didn't test in this study if
corticosteroids affected this particul ar under- or

over-expression so the issue of the potential
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regul ation by corticosteroids was not followed up.
So, just because this issue had been raised by Dr.
Brantly, | just wanted to know the opi ni on whet her
the possibility could be that phenotypic and
genetic characteristics of a very snmall nunber of
subj ects could make them particul arly susceptible
to effects simlar to those described by Dr.
Liggett with respect to beta adrenergic receptors
in the nice.

DR BEASLEY: Yes, you raise an
interesting point. | think what Steve Liggett's
experinents were attenpting to address really was
he was | ooking at the bal ance between synpathetic
and parasynpat hetic pathways. | think the
prediction was if you over-express beta receptors
you woul d see a correspondi ng decrease in
muscarinic receptor function. |In fact, what he saw
was the opposite. In fact, there was a
reconpensatory rebound in nuscarinic receptor
function and, simlarly, when he knocked out the
beta receptor he got a decrease in nuscarinic

receptor. So, | think it underlines that, you
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know, we know really little about how t he neurona
pat hways interact. Cearly, there is nore work
that needs to be done there.

I do have a slight concern in trying to
make extrapol ati ons from ani mal nodels that require
over - expressi on or knockouts to what we can see in
the clinical scenario, and | think it is probably
shared by everybody. But you do raise a very
interesting question that possibly in a subtype of
patients, in a snmall mnority, there may be an
i nappropri ate bal ance between the two pat hways, and
were you to influence one pathway you m ght get a
reaction fromthe other pathway. But, as | say,
the problemis that you coul d nodel these systens
in transfected cells. You can do themin
over - expressi ng or knockout aninmal nobdels but that
is really all they are, they are animal nodels and
maki ng that extrapolation to man is obviously very
difficult. And, we clearly do not yet have those
sorts of studies, but it is a very interesting
poi nt .

DR MARTINEZ: | was just raising it as a
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possi bl e expl anation but certainly | amnot saying
that this is what may be going on. It is just a
potential for explaining that in a very snal
mnority of patients genetic and phenotypic
characteristics may nmake this bal ance, not only
with nmuscarinic receptors. He also studies
t hr onboxane receptors and hi stam ne receptors--

DR BEASLEY: Yes.

DR. MARTI NEZ: --maybe this balance is
altered in ways that would not be expected for the
great majority of the popul ation.

DR. BEASLEY: | agree, and | think today's
di scussi on about genotype inplications has largely
focused on pol ynorphi snms of the beta receptor. O
course, we shouldn't forget there are al so
pol ynor phi sns of the nuscarinic receptor, of the
gl ucocorticoid receptor, and when we are dealing
with the body and we are dealing with patient
response to drugs and maybe the patient's response
to disease we are dealing with an integration of
all these gentoypic polynmorphisms. It is very

difficult then to predict what you would see in
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smal | proportions of patients.

DR SVENSON: | would like to ask the
Novartis personnel a question regarding the racemnic
nature on formoterol. | read that | believe it is
the RR enantionmer that is the effective noiety is
not at all blocked by the SS. But that is sinply
on bronchoconstrictor aspects. Have you any data
as to whether the inactive enantioner m ght have
pro-inflammatory effects or sonme other effect that
wasn't gauged in studies that | could see? This
m ght bear on the problemwi th the danger signa
evident in the |l arger doses that sone studies from
you have shown.

DR. TRIFILIEFF: | do not have any data to
show you today but we did look at this possible
pro-inflammatory or antagoni smeffect of the
i nactive enantioner for fornmoterol. As you said,
there was recently a clinical paper |ooking at the
ef fect of bronchorel axation in human conparing the
different types of enantioner for fornoterol and
there was basically no antagoni smeffect of the

i nacti ve enanti oner.
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To cone back to the preclinical situation,
we had basically the same situation. |If we look in
our animal nodels or in vitro, we don't see any
antagonismactivity of the inactive enantioner.

DR SVENSON: At this point then we wll
take our break and the remmi nder of the neeting,
when we return in 15 mnutes, will be focused on
the specific questions that the FDA wi shes us to
addr ess.

[Brief recess]

DR SVENSON:  Well, we now nove to the
speci fic questions posed by the FDA to the pane
around warning and the potential use and studies
necessary for these two drugs that we have been
di scussing today. We will go through the questions
in order that the panel already has. That is, we
will junp fromone drug to the other rather than
keep all questions to one drug and then nove to the
next. We will be noving back and forth with these
questions. Sone of these will be, as you see,
recomrendati ons that each of you will be able to

offer, as we go around the table, to the questions
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that are asked. Then we will nobve to yes/no
questions in regards to whether we feel that these
drugs should be continued to be nmarketed with the
present dat abase that we have

I woul d ask the panel nenbers to nake
their yes/no votes on these questions on the basis
of the information that we have presently, that we
have heard today. Although there are significant
studies in the pipeline that may well answer these,
and both conpani es are nmaking very strong efforts
inthis regard | believe, but your yes/no vote
shoul d not be based on the fact that any of those
studies will be acconplished and will provide
further answers. W need to vote yes/no on what we
have t oday.

So, with that, let first just see if there
are any questions or general comments by the panel
Dr. Schoenfel d?

DR SCHCENFELD: | have a general comment.
I made a cal cul ati on before that was wong, which
is one of the reasons | asked for sonebody to comne

by and do a calculation with a conputer because
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know how often ni stakes are nmade, and | have nade
pl enty of themnyself and that is why we usually
have peopl e repeat inportant anal yses. So,

m scal cul ated the risk based on the SMART st udy,
and | just want to give you my current cal cul ation,
and | think that sonebody el se out there ought to
check this calculation and stop ne if it is wong
because | think it is a very relevant cal cul ation

That is, | calculate that the attributable
risk for the treatnment anong the general popul ation
is roughly 1/700, and this is in regard to asthm
deaths. That is, be an extra 1 patient in 700
woul d suffer an asthma death on the basis of
treatnent with this drug in the general popul ation.
And the figure anong African Americans is roughly
1/ 200.

Now, | am enough of a Bayesian that when
see 1/700 in the general population and 1/200 in a
subgroup that was sort of chosen out of the study
to nove the 1/200 towards the 1/700. Because it
sort of caught our attention and maybe we shoul d

focus nore on the average than on what happens in
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subgr oups.

That being said, that is the kind of risk
that, if we take these data on their face, we are
facing. Wat | can't really judge as a
statistician is the benefit because | don't talk to
asthma patients every day; | don't know how hard it
is for them | have no real way of know ng whether
if | was an asthma patient with a risk of 1/700
woul d take or not take. For instance, if soneone
my age has a risk of 1/300 of dying from natura
causes or fromall causes--sonething like that;
maybe 1/200. | keep track of this but | haven't
| ooked at it recently--

[ Laught er]

--yes, | have gotten older! So, | don't
really know whether this is arisk that is too
| arge or not very inportant at all. Probably sone
of the panel menmbers who actually treat asthma
patients would know that and it may vary from
patient to patient.

DR. SVWENSON: Dr. Meyer, | might ask if

you or any nenber of the agency want to just
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comment, even with very little preparation, on this
quest i on.

DR. MEYER No, | think I would prefer not
to. | haven't seen the calculations and | think at
this point | prefer not to.

DR. SCHCENFELD: | could go over the
calculation if soneone wants nme to just say how |
didit. Basically, | took 10. GCkay, | took
basically the data here which was 13,176 and t hat
is a 28-week study. That was the mistake | nmade
before. | multiplied by that 28 and di vi ded by 52.
So, that is roughly half that nunmber | guess you
woul d get roughly, which is roughly 7,000. Then,
basically, | divide 10 into that and | get 700.

That is how |l got the 1/700. Now, how | made a

m stake doing that the first tine |I don't know It
is 10 extra deaths. There were 10 extra deaths
total, 10 extra asthma deaths. | think it was 3
versus 10 | think in the data.

DR MARTI NEZ: the question | was asking
is it is 1/700 per year?

DR SCHCENFELD: Per year of exposure. O
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course, every year that | amexposed | take this
extra risk of 1/700 if | want to take the SMART
study basically at face value. | guess one other
comment is that it is very hard in a large, sinple
trial to know what causes a nortality difference or
a difference in any endpoint. The whole idea of a
|large, sinple trial is that you don't really
control what happens to the patients carefully so
you don't really know whether it is the effect of
the drug or an effect of the effect of the drug.
For instance, if a drug nakes people feel better so
they go their doctor |less often they may have

hi gher nortality. 1In a very carefully controlled
trial, like the Phase 3 trials that | amsure were
done you are controlling all these things. So,
there is |l ess chance that it is sone supportive
care that is being affected by the effect of the
drug that is causing the difference. But in a
|large, sinple trial you |lose that and sone peopl e
consi der that the advantages and sone peopl e

consi der that the disadvantages of a large, sinple

trial.
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DR VEAN. If | mght just very
qui ckl y--David Wean from GSK--respond to that,
because | just find I can't allow a figure such as
1/700 to be put out onto the table and potentially
be appearing in the press and public donmain w thout
appropriate caveats. W, quite honestly, can't
fathom a cogent response to that cal cul ation but
what we do need to say is when you | ook at
epi dem ol ogi cal data, which we presented to you, we
don't see an attributable risk of that sort. W
can also say that in trying to assess the issues
that we are asking about today in a | arge database
of over 25,000 patients, we had difficulty arriving
at the intended rate for asthma- and
respiratory-related death. So, | think that
cal culation, quite honestly, probably does nore
di sservice to individuals that we are westling
with appropriately advising around the use of these
drugs for their asthma, and | just want to add that
bal ance to that back-of-the-envel ope cal cul ation

DR. SVENSON: Dr. Prussin, did you have a

conment ?
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DR PRUSSIN. This norning there was sone
di scussi on about ongoing clinical trials by GSK
that we heard fromtheir representatives, and
just wondered if Dr. Schoenfeld m ght speak a bit,
since he is an epideniol ogi st, on what he sees as a
relevant clinical trial to address the question of
increased nortality.

DR. KAMVERMAN: Before we get to that, |
ama statistician. | amlLisa Kanmerman. | ama
statistical reviewer. | think just to clarify a
little bit what Dr. Schoenfeld was doing, instead
of looking at relative risk he is alittle bit nore
interested in |looking at the difference in the
rates, the proportions of people devel oping
asthma-rel ated deaths, which is where he got the 10
from

But in calculating any nunber where you
are using person years as the denom nator there are
al ways issues involved. One of the mgjor
assunptions is that there is a constant risk for
asthma-rel ated death over time. So, that needs to

be cauti oned al so.
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DR. SVWENSON. Dr. Schoenfeld, do you want
toreply to Dr. Prussin's question?

DR. SCHCENFELD: | guess not right now
because | think that the issue of what clinica
trials should be done, or what further we should
ask these conpanies for is sort of a later issue.

The other thing, again, | am asking the
asthnma specialists here | don't know whether this
is alarge--1 calculate that nunber. Hopefully, it
is right, but I don't have the expertise to know
whether this is a big nunber or a small nunber in
regards to the benefit of these treatnments. |
mean, there are nmany situations in which this would
be a very small nunber and there are others where
it would be a | arge nunber.

DR SVENSON: Dr. Schatz?

DR. SCHATZ: | was just going to say |
think it is also conplicated because one has to ask
how representative that denominator is to the type
of patients | treat, you treat, or are out there
and | don't think we know that either. So, it is a

very conplicated nunber.
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DR SVENSON: Dr. Martinez?

DR. MARTI NEZ: Just a point of
clarification, what is it that exactly we are
di scussing? Are we opening the discussion very
generally or are we answering any of the specific
questions? | thought that we were very generally
di scussing and that is what | would like to
i ntervene upon.

DR. SVENSON: The plan was to nove to the
specific questions but in this tine period there
will be the chance for specific recomendations for
each of you, if you wish to offer those. Dr.
Meyer ?

DR MEYER | amsorry, | just wanted to
take the opportunity to respond also to the 1/700
figure. | think our hope with the SMART study was
totry to get data that would either confirm or
refute the signal that we had com ng out of the SNS
study and sonme of the postnmarketing experience in
the early years of Serevent being nmarketed.

I think that the SMART study did go sone

distance in terns of helping to answer that. |
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don't think it provided nearly the kind of

precision as to what that risk night be that woul d

allow for us to | ook at a nunber for attributable

risk with any kind of confidence that that

represents a true nunber. You know, these are rare

events and this was a big study but it stil

didn't, | don't think, give us a kind of precision

around what the true difference would be if we were

to take that out to the entire population. So,

just wanted to caveat that nunber a little bit from

our perspective as well.

DR. LITTLE: This is Roger Little, GSK

am Vi ce President of Biostatistics for GSK |

agree with that very nmuch. | |ike the idea of

going after absolute risk. | think that is a great

goal but | think if you think about the way we

approach the study, we are trying to be

conservative. W have the car accident where that

is potentially related to asthma. W have been
trying very hard to go after these in a very

conservative way. |If we want to estimate the

absolute risk I think you would | ook to other kinds
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of studies. You would | ook to the epidem ol ogi ca
study. |If there was a signal nearly as strong as
the one that has been mentioned we woul d see that
in many other places. So, | don't think this is
the type of study to really address that. This
isn't the primary efficacy endpoint. W have
pi cked out the one that caused the greatest concern
per haps, which is appropriate, in ternms of |ooking
at this study and thinking about the risk but |
don't think this is the study to support the
absolute risk and the difference between these two
treatnment groups. Thank you.

DR SVENSON: | think we won't have any
resolution today or even in the very near future,
particularly with i ssues about the inprecision of
soci oecononi ¢ status and questions about the
bi ol ogy of various forns of asthma. | think we
will have to leave it as still unresol ved

I would Iike nowto nove to the specific
questions. The first question is on the screen
here. W are being asked now to provide specific

recomendations to the FDA as to any further
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actions they should take to comruni cate or
ot herwi se nmanage the risk of severe asthmm
exacerbations seen in the SMART study. | will go
down our list in order and ask Dr. Schoenfeld to
of fer any recomrendations you feel strongly at this
poi nt on this question.

DR SCHCENFELD: | don't have any specific
recommendations there. | thought the boxed warning
seenmed to--although | haven't examned it in gory
detail, it seened like a reasonable warning to
include in the labeling. | amassumi ng that that
then gets comuni cat ed

DR SWENSON: M ss Sander?

M5. SANDER: | would have to agree

DR. SVENSON: Dr. Gardner?

DR. GARDNER: | think this mght |end
itself to a nedication guide or other kind of
direct patient information that is dispensed with
the nedi cation because it is an opportunity to
educat e peopl e about the ancillary issues, and al so
to assist people in knowi ng what are the drivers

that may signal exacerbation or other problens that
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woul d get themearlier perhaps to care. So, |
think that | would recommend sonme form either in a
med. guide or patient package insert, of direct
conmuni cation to the patient about these types of
ri sks that includes recommendations for what nmight
be done to mininze themfor individuals.

DR SVENSON: Dr. Schatz?

DR SCHATZ: | also don't at this point
that there is any specific change to recomend, but
part of that is based on not having good outcone
data as to how these communi cati ons work. So,
woul d encourage answers to sone of the questions
that were brought up earlier, whichis to try to
under st and what outconme occurs with a bl ack box
war ni ng. But without any of that information and
assuning that, at least on a face value, that seens
to be an appropriate way to try to educate people
who have to prescribe the nmedicines | wouldn't
recomend any changes right now.

DR SWENSON: Dr. Gay?

DR. NEWWMAN: Excuse ne, could | just ask a

point of clarification before we go further? | am

file:////[Tiffanie/c/Dummy/0713PULM.TXT (299 of 361) [7/26/2005 12:35:07 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

300
sorry to interrupt.

DR SVENSON: That is fine.

DR. NEWMAN: \What warning | abel are we
| ooking at? You know, on page 34 of the materials
in that first section on the SMART study that we
got fromthe FDA is what looks to ne like a
proposed nodification of a warning label. |I|s that
what we are commenting on or is that what it is at
this point? Have all those del etions already been
made?

DR, SEYMOUR: There is a copy of the
product | abel s under separate tabs in the back that
are the current product |abels. The review my
contain different |anguage as the changes in the
| abel progressed throughout the years but the
current labels are included in both briefing books
at separate tabs.

DR. NEWMAN: So, | guess ny question is
there is a proposed warning |abel change that cones
fromthe FDA that is in this packet. Are you
asking for comment on that?

DR SEYMOUR: No, that has been resol ved.
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We are asking for comment on the current product
| abel that is in the back of the briefing books
under separate tabs.

DR. NEWVAN. Thank you

DR SWENSON: Dr. Gay?

DR. GAY: | would recommend a few changes.
First, | believe that we should put greater
enphasis not only on the fact that there does seem
to be a difference between ethnic popul ati ons, but
al so that there does seemto be sone early
difference with greater severity of disease in
asthma for those patients with peak expiratory
flows | ess than 60 percent predicted. So, there
shoul d be sonme attenpt to nake a warning as well
for patients as they have greater severity of
ast hma.

In addition, we have debated to sone
extent the role of this package insert. If it is
to clearly attenpt to make the drug as safe as
possible, the data is not quite as strong because
fromthe SMART data we clearly don't have enough

i nformati on about the use of inhal ed
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corticosteroids in that population. But nuch of
the other data presented to us for conbination
therapy woul d seemto suggest to nme that we shoul d
in some way change the wording from"the use of an
i nhal ed corticosteroid should be considered" to
somet hing nore along the Iines that the use of an
i nhal ed corticosteroid should be strongly
recomended, or the use of |ong-acting beta
agoni sts as nmono or individual therapy in patients
wi th asthma shoul d be di scouraged and shoul d
require the use of some type of anti-inflammtory
medi cati on.

DR, SWENSON: Dr. Mpss?

DR MOSS: | think | amgoing to end up
reiterating what a few other people said, but |
have four coments about the warnings. Nunber one
is that | think the warning box should be left on
the salmeterol. | think it is inportant that it
shoul d al so be kept on the Advair since that
conmpound is also in Advair.

I think it is inportant not to stress a

race thing, a race angle, but to state that there
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are subpopul ations that may be at increased risk of
adverse events fromthis nedication because | think
that gets back to the beta receptor issues and
probably other snips that we are just not aware of
yet.

As Dr. Gay said, | think it is inportant
to stress the role of inhaled corticosteroids,
reiterating what | said earlier, | don't think that
is the whole effect but, getting back to what Dr.
Schoenfeld said, if people are treated properly it
m ght rmake that attributable risk nore favorable or
better by dropping the nunbers in both groups down
from1l3 to 3 to naybe 6 and 2 or sonmething. So, |
think it inportant that people realize, as Dr. Gay
stated, that this nedication should be used in
conjunction with inhaled corticosteroids.

Again, | think the FDA needs to re-thing
about how they are going to dissenmi nate informtion
to physicians and the public. | amnot sure
changi ng product |abels that | don't think a |ot of
peopl e spend a lot of time reading is an effective

way of communicating information to the public, to
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physicians and to the nedical comunity.

DR SVENSON: Dr. Newman?

DR. NEWMAN: | really have nothing nore to
add beyond what Drs. Gay and Mbss just said. |
completely agree with that. | would also agree
with the idea of considering suppl emental
information for patients. This gets very
conmplicated very quickly. | do believe that our
patients do a good job of understanding the limts
of nmedical know edge if we explain it clearly
enough and we tell themwhat we know and what we
don't know. | think a nore direct reach in that
way to patients would be sonething worth
consi deri ng.

DR. SVENSON: Dr. Brantly?

DR BRANTLY: | agree with my coll eagues.
I would Iike to make a point that | believe is
floating around in the comunity--and nmy hope is
that it will be picked up after this neeting--the
i npression that has been floating around in the
community that these drugs, and specifically

Serevent, are bad for African Anericans, and |
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think it is critical that that nessage not go
forward because it is likely that it will be far
more harnful to the African American community if
they avoid these types of drugs in the future. |
think that is a real nessage that really needs to
be considered strongly. | absolutely agree with
the agency taking that out of the black box warning
ar ea.

DR SVENSON: Dr. Martinez?

DR MARTI NEZ: Notwi t hstandi ng ny
agreenent with what ny col |l eagues have said, |
would like to add just one nore point that |
referred to before, and | think it is an issue that
is coming up | think very clearly fromthe data
that we have observed. | will briefly repeat what
| said before with respect to this issue.

I think there may be two dimensions to
asthma nmorbidity that until now were considered as
highly correlated within individuals. 1n other
words, asthna control, meaning the everyday
presentati on of synptoms, cough at night, wheezing,

wheezing with exercise, and the |ikelihood of

file:////[Tiffanie/c/Dummy/0713PULM.TXT (305 of 361) [7/26/2005 12:35:07 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

havi ng severe asthna exacerbations. |In fact,
think that it is alnost inplicit in the guidelines,
as they are stated now, that if you adequately
consi der how rmuch a person is controlled you in
some way, because of this inplicit supposed
correl ation between this and exacerbations, you are
al so consi dering exacerbations, so nuch so that
exacerbations are not part of the algorithmto
determ ne asthma severity today, at least in the
Ameri can gui del i nes

I think that what is energing fromthis
data that we are observing here, and not only from
this data but fromseveral other data that | wll
not mention here, is that these two di mensions,
al t hough correl ated, are not equivalent; that there
are individuals in the conmunity whose control with
t hese medications, particularly with conbined
medi cation, is significantly inproved as conpared
to treatnment with only inhaled corticosteroids or
with no nedicine or with beta adrenergi c agonists
of short duration by thensel ves. However, there

are individuals in whomeither there is control but
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there is still a very high risk for severe asthma
attacks, or who don't have problens of control, who
have something called brittle asthma, but are at
very high risk of devel opi ng severe asthma
exacer bati ons.

Al that | see without yet, | agree,
definitive proof seens to indicate to ne that
| ong-acting beta agonists as a group nmay have a
negative effect on the control of severe asthma
synptons in the latter group, in what | have called
the brittle asthna group. | don't have definitive
proof, as nobody el se here has, but | think the
data is clearly indicating that this is what may be
going on, and the scientific comunity, the FDA
and particularly industry needs to be very worried
about this because we are going to di scuss next
what is it that we need to do next with this class
of medicines. And, we would not like, | think, not
to pay attention to this possibility which could
make it difficult for these nedicines to continue
to be used in the popul ati on as a whol e because of

a small group that is at high risk when they
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provide significant relief of synptons to a very
| arge part of the popul ation

So, this idea that is relatively new
because it is not there in the guidelines | think
needs to be seriously considered in eval uating
results of any clinical trials in the future. To
sunmari ze, there nmay be a popul ati on of subjects
with asthma in whomthe main issue is not
day-to-day control of synptons for which
conbi nation therapy is the best we have today, but
in whom the main expression of the disease is
severe attacks that are not only not controlled by
these nedi cations but may be rendered worse by
t hese medi cati ons.

VWhat are the biological bases for this? |
propose one, which is the data that Steve Liggett
had proposed but there nay be others. Carefu
consideration to this possibility perhaps would
allow us to understand better the results we are
seei ng.

DR. SWENSON: Dr. Kercsmar?

DR KERCSMAR: | agree with nost of the
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statenents that everyone has made al ready.
Managenent of asthma is an incredibly conpl ex
problemthat | think we in general tend to
underestimate. Today we have i nconpl ete know edge
of asthma phenotypes, as | think Fernando is
alluding to, and even | ess understandi ng of the
genetic basis of asthma, which nakes the optinal
managenent even nore difficult. Until we have
those data it makes giving a definitive answer on
what we should do with each specific class of

medi cation difficult, if not inpossible.

So, | amnot sure that | can reconmend any
specific changes in the way to commrunicate,
although | do like the idea of perhaps reiterating
these nessages to both the nmedi cal and the patient
community. The only caution | would have, which
was alluded to, is that virtually every adherence
or conpliance study on asthma, particularly with
the use of inhaled corticosteroids, would indicate
that patients under-adhere to those nedi cati ons and
any nessage that we send that night be alarnmi st or

hi nder the use of what are appropriate nedications
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for the majority of the population would be a
di sservice to that comunity, while we try to
under stand for whom certain nedications are a risk
factor.

DR. SVWENSON: M ss Schel |l ?

M5. SCHELL: | agree with everyone has
said but | would just like to add that | think it
is very inportant that the process include
education not only to the caregiver but to the
patient, and many of the patients that I work with
at bedside haven't an idea what the medicine is,
let alone if they read the | abel about the warning.
So, | think the dilemm for ne is howto get this
information to themthat they clearly deserve, but
to put it in a nmessage that they can under st and.

So, when you put it into fine print into the
insert, nmost of themcan't even read it, and if you
put it on the box with the |abel, are they going to
be educated by the caregiver? | would Iike a clear
under st andi ng of the education available to the
patient when it is dispersed to them with the risk

i nvol ved, al so what the nedication is for, in a
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| anguage they understand. A lot of patients just
don't understand what they read when it gets into
the conplications of the risk. So, that is ny
dil enma when | ook at it, how do we get that
information to the people that deserve it in a
cl ear nessage?

DR SWENSON: Dr. Prussin

DR PRUSSIN. | would agree with Dr. Gay's
comrents on trying to strengthen the | anguage on
nmonot her apy, discouraging its use. This drug is
already primarily being used in noderate to severe
asthmatics, and those are the groups that we tal ked
about being at risk. So, | amnot sure if trying
to poi nt out about subpopul ations in the package
| abel is going to go much beyond what popul ations
are already being treated, in practical terns.

Lastly, | was struck primarily by the
original text, by a whole block of text. Basically
your eyes glaze over and all the nunbers fade out.
You ni ght consider either putting a table or one
single figure to try to graphically display the

relative risk data that we have been tal ki ng about.
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I think sonebody seeing a graph or a table, they
are going to gravitate to it rmuch nore than to a
text box. So, you may want to consider that.
was originally thinking of that when | saw these
huge paragraphs of text, but nmaybe less so with
what you have now.

DR SVENSON: And ny coments echo nuch of
what has been said but | would like to state them
very briefly, and that is that the FDA really
consi der a nuch stronger sanction of |ong-acting
bet a agoni st use in conbination with inhal ed
corticosteroids, and that nonot herapy be highly
di scouraged. | don't know whether this could be
done in some consensus with the respiratory
organi zati ons and the agenci es that have pronoted
these guidelines, but to have possibly a
convergence of guidelines that are out there by
hi ghly respected bodi es match exactly what is in
t he war ni ng.

To the question of whether there is a
very, very small subset of patients that m ght be

adversely affected, i.e., these people with very
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brittle asthma, consideration being given to
war ni ngs that mght suggest that patients that have
had very rapid onset of asthma |eading to
respiratory arrest or need for intubation wthout
warni ng, that this class of drugs may be
potentially considered adverse. That is obviously
sonething that is going to have to evolve but at
| east for agency consideration as maybe these
war ni ngs change over time.

At this point we will nove on to the
second part of question one, which is the vote.
Again, | will reiterate that your vote should be
based on what we presently know and not on what we
m ght know three or four years down the road with
many of the studies that, hopefully, will go to
conpl etion and provide answers. | wll start in
just the opposite order and ask--

MS. SANDER: Excuse nme- -

DR SWENSON: Question, Mss Sander?

MS. SANDER  Excuse ne. You know before
we go to the vote, if | might just add a little bit

froma patient perspective, | think some really
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wonder ful insights have been shared around the
table. |If you are considering any types of changes
in any of the labeling, I would just encourage you
that when you are communicating with patients or
physi ci ans we have to be careful what we say, and
how we say it, and when we say it because it does
have i npact on what patients will w nd up doing
about their disease with regard to this drug. For
exanpl e, we know fromw thin our organization that
patients will often use Serevent to treat acute
synpt ons because they don't see thenselves in
rescue situations, warranting a rescue use of
al buterol. And the word "rescue" has a certain
meaning to themthat is very different than what we
have tal ked about today around this table. So, you
know, while |I think it is good for us to think
about what we are telling patients, it would be
nice to have a guide. 1t is also very inportant
for us to be careful about how we comuni cate.
just wanted to echo that statenent.

DR. SWENSON: kay, if there are no

further coments, Dr. Prussin, your vote?
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DR PRUSSIN: Yes, should be continued.

DR. SVWENSON: M ss Schel |l ?

MS. SCHELL: Yes.

DR SVWENSON: Dr. Kercsmar?

DR. KERCSMAR  Yes.

DR. SVENSON: Dr. Martinez?

DR MARTINEZ: Yes. May | justify ny
yes- -

DR. SVENSON: Certainly.

DR MARTINEZ: ~--or is it only yes or no?

DR. SVENSON: No, be brief but you may.

DR. MARTINEZ: | will try to be as brief
as possible. | think the agency and industry--and

I thank them bot h--have presented very interesting
and inportant information. | would like to
sunmari ze the way | see that information. W have
been presented with two large what | would cal
surveill ance studies, both coinciding with the same
type of result, which would indicate and increased
risk of asthma-rel ated deaths in individuals who
are being treated with sal meterol w thout regards

to what other nedicines they are receiving.
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Dr. Beasley has several tines nentioned an
epi demi ol ogi ¢ study which | think is the strongest
study which shows that no such effect exists in a
type of different surveillance study, in which al
i ndi viduals who died with asthma are conpared with
mat ched controls. In this case, controls in that
study were matched for the hospital in which the
subj ect had died or had been treated and for age.

I would li ke to warn, however, that that
study is conpletely different not only in
met hodol ogy but also in nmany other aspects to the
ones that were presented and are prospective
studies. Subjects in that study were nmuch ol der;
42 percent of them had a specific diagnosis of
COPD. And, | would suppose that, for exanple, in
the SMART study any SMART doctor woul d not have
i ncl uded subjects with COPD because what they were
asked to include were subjects with asthma. So, we
may be tal king about two different things. Wen
you have 42 percent of subjects with COPD in one
study and perhaps not as many in the other study,

perhaps the results could be interpreted
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differently.

| think we may have here a true signal
As Dr. Schoenfeld has many tines told us, here the
only way in which we can truly assess the signal of
risk is in terms of benefit. M evaluation today
is wth respect to the patients that | see in ny
clinic and the patients out there with asthma in
this country in general. It is still justified to
keep this nedicine in the market. However, | say
that with a conditional, which is that there has to
be very, very accurate followup of the increased
ri sk that has been observed in these patients on
salmeterol in the future, and particularly better
under st andi ng needs to be there if this risk is or
is not decreased by steroids. | do not think that
the data, as | see it today, justifies saying that
this risk is decreased by steroids. | am not
saying that it is not decreased by steroids. There
is no clear data to say either thing.

I amworried that the concept nmay get out
there that there is strong data, suggesting that if

you just give steroids this effect is not going to
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be there when we don't have strong and definitive
data in that sense either. So, in that sense
vote yes but with the strong conditional that a
very accurate followup for this issue needs to be
part of the FDA task in the future in collaboration
with industry.

DR SWENSON: And | think nost menbers
woul d agree with that. Dr. Brantly?

DR. BRANTLY: Yes.

DR. SVENSON: Dr. Newnman?

DR NEWWVAN:  Yes.

DR. SWENSON: Dr. Mpss?

DR MOSS: Yes.

DR SWENSON: Dr. Gay?

DR GAY: Yes, and | would like to state

that these drugs do seemto have a clear and

prof ound i npact on norbidity and nortality overal
in a very positive sense. W have seen the overal
declines in sone of the data presented here for the
occurrence of exacerbations and on norbidity and
mortality. There does seemto be a true signa

present but we cannot disregard the other things
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that may contribute to this signal in these
subpopul ati ons. This does include access to
heal thcare. This does include the use of inhaled
corticosteroids in these populations. This does
i nclude the changes in treatnent and nmanagenent
patterns for certain subpopul ati ons and certain
under-represented populations. It is going to be
extremely inmportant, and | do believe that both
compani es are naking good efforts to attenpt to
control for those factors in the subsequent studies
that they are beginning to perform and it is going
to be extrenely inmportant to analyze this data on
the basis of those nultiple factors to see if we

can nmake any inpact on this true signal that does

exi st. DR SVENSON: D. Schatz?
DR. SCHATZ: Yes.
DR SVENSON: Dr. Gardner?
DR GARDNER: Yes, with caveats.
DR SWENSON: M ss Sander?
M5. SANDER:  Yes.
DR SVENSON: And Dr. Schoenfel d?
DR. SCHCENFELD: Yes.
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DR, SVEENSON: My vote is yes as well. |
think that we have a unani mous vote here but,
clearly, the warning is there that none of us feels
100 percent yes. | think that possibly I am
stating the obvious but wish to have it for the
record.

We will now nove then to the next question
whi ch now turns on fornmoterol. Here the question
is the | abel for fornoterol an
fornoterol -containing products at this point does
not include warni ngs conparable to the warnings
that are present in the sal neterol products and,
based on currently available information, should
the | abel for fornoterol-containing products
include warnings simlar to those to the salnetero
| abel ?

This will be a yes/no vote, but | think we
have enough time here if people wish to say very
briefly why they voted one way or the other

DR SCHCENFELD: May we coment first so
we can communi cate with each ot her before we have

to vote?
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DR SVENSON:. That is a reasonabl e request
I think if we could linmt to five to ten ninutes
for those that wish to make it an open di scussion
here, and | suspect you wish to | ead off.

[ Laught er]

DR. SCHOENFELD: Well, first, again a
back-of the-envel ope cal cul ation and, again, if
anybody who has better data wants to contradict the
calculation, but as | understand it, fornoterol had
the sanme risk as sal neterol we woul d expect, based
on the nunber of patient-years of followup, 0.23
events--0.23, and this is based on 527, nultiplied
by 16/52 to get 162 years of followup, and then
mul tiplying that by the event rate and dividing
that by 700 we get 0.23. So, the chance of not
seeing any event is roughly 80 percent, which is
good power actually for not seeing anything. So,
think the fact that at least in clinical trials we
didn't see anything is not surprising because if
the risk was exactly the same in the two drugs the
chances of not seeing anything would be 80 percent.

That is the point | wanted to nake.
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Now, the issue as to whether a warning
shoul d go across the class depends upon, | guess,
how simlar with think things are in the class,
which is beyond the I evel of ny expertise. They
apparently both work simlarly. One drug works
faster, which may be an advantage in terns of
preventing these problens. But if anybody has any
coment--1 guess there has been a comrent by the
i ndustrial representatives but if anybody on the
panel would |ike to nake a comment to the extent
that this is a class, | would |love to hear that.

DR. SVENSON: Dr. Gardner?

DR GARDNER: | will hold until maybe
soneone can answer his question.

DR. SVENSON: Dr. Gay, do you care to
comrent ?

DR GAY: Certainly. Every other drug
that works at this receptor has shown effects with
the argini ne/ argi ni ne subtype of receptor of
negative outconmes. W have seen it with al buterol
We saw it with other shorter-acting forns of beta

agoni st, and we have seen it with salneterol as
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wel | . Because of this concern that with certain
genotypes or phenotypes of this receptor we have
seen this effect, | have significant concern that
it is aclass effect. W have not seen a study yet
that has been powered appropriately and desi gned
appropriately to | ook at whether or not this is
potentially the case win fornoterol. However, wth
the fact that every other beta agonist, both
short-acting and | ong-acting, has simlar effects
at the receptor, | have concerns that until proven
ot herwi se we have to nmake oursel ves believe that
fornoterol may act the same way

DR SVENSON: Dr. Gardner?

DR,. GARDNER | appreciate what the
question is trying to get at but | want to raise
another one. In looking at the fornoterol insert,
given the data that we saw today related to
children, | don't think that what we saw is very
wel | communicated in the insert as it stands, and
woul d like to suggest that in addition to the
question we are addressing, which | think probably

has nostly to do with class |abeling and bl ack
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boxes, | would |ike to suggest that nore attention
be paid to communi cati ng what may be a hei ght ened
risk in children and then, of course, update it as
nore data becone avail abl e.

DR SVENSON: Dr. Schatz?

DR. SCHATZ: | guess | would like to get
sonme clarification from FDA peopl e regardi ng what
the standard is for class labeling. |If, for
exanpl e, you have a signal fromone drug in a class
and no adequate data in the other to say yes or no,
is that typically an indication for a class
war ni ng? And, would you only not have a cl ass
warning if that other drug had adequate data to
show that the signal did not exist?

DR. CHOADHURY: | want to first clarify
that the question is actually specific to
fornoterol, not necessarily all |ong-acting beta
agoni sts. So, you can't probably use the term
class labeling. The specific question is on
fornoterol

DR SCHATZ: Yes, but | would like to

understand the neaning of the class |abel, ny point
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being that if one assunes one has to have a cl ass
| abel until you can prove the drug doesn't do
somet hing, then | think everyone woul d agree we
have different types of studies. W don't have a
study that shows that fornoterol doesn't do this.
But | think this issue of class |abeling--what that
means, and we are talking not clinical; we are
tal ki ng about regul atory recomendations. So,
think I need to understand the regul atory
envi ronment better

DR MEYER Right. | think that your
recomrendati on has to be inforned by the degree
that you do, in fact, feel, as Dr. Gay pointed out,
that this in fact does represent a class effect
because, as you say, we do not have data one way or
the other. bviously, many drugs have
i di osyncratic effects that will not be represented
by other nmenbers of their class. On the other
hand, there are situations where we can feel fairly
confident fromthe pharnacol ogy as we understand
it, or other mechani sms as we understand them that

this woul d extend to other nenbers of the class.
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mean, you can take certain adverse events with ACE
i nhibitors for instance where you know it is a
direct result of its pharmacol ogy.

So, | think we would defer to your
expertise in that regard but | think you woul d need
to feel personally convinced that this probably
does represent a class effect and, therefore, it is
only fair to put it in fornoterol's labeling. On
the other hand, if you thought that the
observation, the signal that has been seen in the
SNS study and the SMART study coul d be due to other
consi derations of the way salnmeterol itself
interacts at the beta receptor that m ght not apply
to formoterol, then if that is a significant
unknown for you, | would think your recomendation
woul d be | don't think this should be extended.

But the bottomline is we do not have the data one
way or the other. |If the SNS and the SMART st udy
did not exist for salneterol, we would be in a
situation of having really no idea at all about
this. W have those data for salnmeterol; we don't

have them for fornoterol. So, you know, it is just
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an unknown whet her fornoterol would have simlar
findings or not. So, again, we are deferring to
your expertise, and | hope | gave you enough of an
expl anation there.

DR SVENSON: | will ask Dr. Schoenfeld
then for his vote

DR SCHCENFELD: Again, | amsort of
voting beyond ny expertise in a way because | know
this 80 percent chance but | don't really know the
bi ol ogy of these drugs. But | think the prudent
thing woul d be sone sort of warning, boxed |abel,
on fornoterol that says that this effect has been
seen in another menber of the class and it is
unknown whether it would apply to this nenber, but
at least to warn people that this could be an
effect either of the class of drugs or of the way
patients act when they are, in fact, on these
drugs, which is another possibility.

DR. SVENSON:. Before | ask directly for
your - -

DR SCHCENFELD: So, the answer is it

shoul dn't be--
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DR SWENSON: Wit one minute.

DR SCHCENFELD: Sorry.

DR. SVENSON: One can abstain if you fee
so uncertain as to whether you should vote one way
or the other. An abstention is perfectly fine.

DR SCHCENFELD: In other words, | believe
it should be marketed but | believe it should have
sone kind of warning pointing people in the
direction that this has been found with other drugs
in the class.

DR SWENSON: M ss Sander?

M5. SANDER: Wen | read this question, we
are tal king about a simlar warning | abel as the
one when we are | ooking at salneterol. |Is that
right? 1 don't know all the simlarities. | do
know that there is information on this in the
package insert that | do think should be brought
forward, and there nmay be sonme other information
that shoul d be made nore prominent as well that we
have | earned today. | don't know if | know how to
vote on this one so | think | may have to abstain.

I think there is information that should cone
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forward; | don't know that it needs to be the same
information as with Serevent. So, if that is a yes
or a no, | amnot sure.

DR SWENSON: | think we will count it as
an abstention.

M5. SANDER: Ckay, thank you

DR SWENSON: Dr. Gardner?

DR GARDNER: | guess | would have to say,
based on what we saw today, ny answer woul d be no,
although | would like to coment that | agree with
Dr. Schoenfeld that some wordi ng pointing at what
i s known about sal nmeterol would be useful until we
have nore dat a.

DR SVENSON: Dr. Schatz?

DR. SCHATZ: | really don't like the idea
of maki ng such and inportant decision with such
little information, and | definitely intended to
abstain but | guess it is one of those situations
where sonething has to be done. | think that in
the absence of being able to say that it is not a
class effect, | amleaning, and | will therefore,

vote yes, that labeling to say that it has been
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shown in a drug of its class; it is not known
whether it is a class effect--1 amnot even
convinced the effect--1 see the signal. There have
been nmentioned other reasons for that that may al so
not even show that the drug does it. So, | am not
even convinced there, but in the sense of letting
peopl e know what exists so they can nade the best
decision, | think I amin favor of having it say
that another drug of the class has shown this
signal and it is not clear whether it extends to
the ot her cl ass.

DR. SWENSON: Dr. Meyer?

DR MEYER | just wanted to perhaps point
out-- and maybe this will help Dr. Schatz although
I guess he eventually came down on a yes
recomendati on--that one of the inplications of
havi ng one | abel that has these boxed warni ngs and
one that does not to a patient or a practitioner
may be, well, if this one is unsafe then ny patient
will be better off on this other one. | guess that
is the other thing you need to consider as well.

Is that disparity sonething you are confortable
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w th?

DR SWENSON: Dr. Gay?

DR. GAY: For the reasons | have al ready
stated, | will vote yes

DR SWENSON. Dr. Mpss?

DR MOSS: | would like to reiterate what
Dr. Meyer said because | think it is inmportant. |If

we sat here today and the SMART study only had
2,000 people init, I think people would have
totally different conclusions. W would have two
smal | under powered studi ed that maybe didn't show
anything. | think it would be a bad nmessage to
send to the industry that if you term nate studies
earlier that can be potentially beneficial for you
I am not saying that Novartis did that for that
reason, but | think it is very inportant that if we
don't know the information and there is a
possibility that it is a class effect, | think it
is very reasonable to have a warning on fornotero
that says that a sinilar class of drug has shown
adverse events. It is not inmplicating that drug

per se but it is just, again, relaying the
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information that there is the possibility that
there are subpopul ati ons that may have adverse
events to this class of nedication. So, | would
say yes with that reasoning.

DR SVENSON: Dr. Newman?

DR. NEWMAN: My answer is yes. | would
just like to give you a little bit of nmy basis for
it. | think that Dr. Schatz said it very well and
I would underscore it with alittle nore enmphatic
yes. W know that there are simlarities in the
chemi stry, the pharnmacol ogy and nmechani sns of
action. W know that clinicians will use these two
drugs rather interchangeably. And, | think that
Dr. Schoenfeld used the key word, which is
"prudent." Sonetimes in the absence of as conplete
medi cal information and scientific information as
we woul d |'i ke, we have to recomend sonet hi ng t hat
we think is the nedically prudent thing to do. So,
that is ny basis, given all the caveats of the
uncertainties of the data.

DR. SVENSON: Dr. Brantly?

DR BRANTLY: Yes, | vote for a black box
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warni ng for fornoterol.

DR SVENSON: Dr. Martinez?

DR MARTI NEZ:  Yes.

DR SVWENSON: Dr. Kercsmar?

DR. KERCSMAR  Yes.

DR SVENSON: M ss Schel |l ?

MB. SCHELL: M vote is yes. | would just

like to state that | think that it is necessary for
the patient to have that information so they can
make an infornmed deci sion.

DR SWVENSON: Dr. Prussin?

DR PRUSSIN. Yes, with the caveat that it
has been shown in another nenmber of the class but
hasn't been shown for this specific drug.

DR. SVENSON: And ny vote is yes as well,
with that sane caveat in all fairness to fornoterol
that it be explicit that this has not been
established for that drug but of its class.

DR GARDNER M. Chairman, | want to
change my no vote to yes, given that ny coll eagues
al so have expressed the caveat that caused ne to

vote no. So, | agree with what you have said as
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|l ong as there are caveats so yes.

DR. SWENSON. kay, fair enough. The vote
on this then was 12 yes and 1 abstention.

We nove to the vote on the | ast question
on the slide, that is, based on currently avail able
i nformati on, do we agree that fornoterol should
continue to be marketed in the United States. |
will ask Dr. Prussin to start the vote.

DR. PRUSSI N:  Yes.

DR SWENSON: M ss Schel |l ?

MS. SCHELL: M vote is yes. Again, |
would like to reiterate with patient and physician
education as an inportant part of that.

DR SVWENSON: Dr. Kercsnar?

DR. KERCSMAR  Yes.

DR SVENSON: Dr. Martinez?

DR MARTINEZ: Yes, with the caveats and
condi ti ons expressed before.

DR SVENSON: Dr. Brantly?

BRANTLY:  Yes.

SVAEENSON: Dr. Newran?

3 3 3

NEWVAN:  Yes.
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SVENSON:  Dr. Mpdss?
MOSS:  Yes.

SVENSON: Dr. Gay?

GAY:  Yes.

SVENSON: Dr. Schatz?
SCHATZ:  Yes.

SVENSON:  Dr. Gardner?
GARDNER:  Yes.

SVENSON: M ss Sander ?
SANDER:  Yes.

SVENSON:  And Dr. Schoenfel d?

T %3 5 3 833 3D RIID DD

SCHCENFELD:  Yes.

2

SVENSON: And ny vote is yes as well.
So, that is a unanimous yes to that question.

We now nove to recommrendations to the
agency with ideas and opi nions and recommendati ons
toward how we night further inprove the
under st andi ng of the nature and magnitude of the
risk of salneterol first and then we will turn to
formoterol. | think that possibly nuch of what has
al ready been stated is contained in this but I

think I will go down the list to give people one
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nore opportunity to enphasi ze just these points
here with specific recomendations. Dr.
Schoenf el d?

DR SCHCENFELD: | guess | really don't
know because, clearly, if you have what you
consi der as a problemwhat you want to do is figure
out how to prevent the problem So, | am not going
to suggest that big trials or studies would be done
to sort of determ ne the extent of the problem It
seens to ne that what is necessary is to try to
figure out howto prevent it and | don't think with
the study we really know what the problemis. And,
I amnot really sure | know enough about this to
suggest ways that you could study the prevention of
this problem whether this is an issue of patient
education or sonething el se.

DR SWENSON: M ss Sander?

M5. SANDER: M feeling is that the
overal|l question is what we do now and how we do
measure risks, and do we see greater risks in
certain popul ati ons of people, whether it is ethnic

or gender specific, or otherw se, or age related,;
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you know, effects on children versus on elderly

peopl e or other groups. | think that we need to
| ook at things long-term | made a few notes here
and | amtrying to put themall in a capsule here,

but the challenge is that we are always going to
have questi ons about these nedications,
particularly when | don't believe we are doing
enough to study what is happeni ng when patients go
to the doctor in the first place to get the

medi cation, what kind of information they are being
gi ven, and does that information enpower themto
use the product properly at hone, at school and on
t he pl aygr ound.

We just hear every day fromfamlies who
get their medications, go home, and have a zillion
questions that they don't seemto be able to get
answered in a manner that--well, | just think that
we coul d be doing a better job and I think that
what ever studies we do approach, we do need to nake
certain that patients do have the information
necessary to use these drugs safely so that they do

know t hat Foradil and Serevent and Advair are three
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different drugs and the instructions for using them
are going to be different. You know, | would hate
for patients to be left with the idea that they are
the sane and that they are used the sane.

One of ny concerns is that patients are
going to use Foradil nore frequently than they
shoul d because of what they think when they hear
that it treats, you know, the breakthrough synptons
as well as preventing synptons. So, | think we
just need to have education included in these
studies. Anyway, | won't preach too nuch, except
to say that the | anguage of asthma is very
important. Wat we say to patients nust be said
within their hearing and their ability to foll ow
through whether it is a study or not.

DR SWENSON: Well taken. Dr. Gardner?

DR GARDNER: | think that the studies
that GSK described to us go a long way to hel ping
to answer sone of our questions. The one thing
have becone concerned about is that they be
encouraged to stay on task and get these studies

done and reported to us in a tinely fashion. W
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are aware that these products are noving toward a
pat ent expiration and there nay be notivati on not
to finish things as quickly as we would like. If
there is a way for the agency to encourage that
they, in fact, be conpleted on tinme and reported in
a way that we can use the data, that would be mny
interest.

DR SVENSON: Dr. Schatz?

DR. SCHATZ: W are trying to consider
both science and practicality in terns of the
met hodol ogy. | think I would actually suggest
something fairly specific, which would be a
case-control surveillance design where one, in
fact, would involve hospitals with |inked pharnmacy
dat abases and actively be |ooking for those
patients who have these rare outcones in a |arge
enough net that it doesn't take forever to have
those, to be able to match then sort of real tine
with ot her decent controls, appropriate controls,
per haps hospitalized and not intubated, perhaps
energency department. And, | think in so doing you

have a chance to get both phenotypic information of

file:////[Tiffanie/c/Dummy/0713PULM.TXT (339 of 361) [7/26/2005 12:35:07 PM]



file:////ITiffanie/c/Dummy/0713PULM.TXT

the type that we would like to have and even
genotypic information. It is different than a
case-control study in the way | nentioned. Wthout
giving this a huge anmount of thought, | would put
that on the table to be considered and, of course,
the advantage of that is that that woul d be one
study that would be essentially done for both of
these types of nedicines, as well as any other
factors that could, in fact, be associated with
these very severe and inportant but very unconmon
out cones.

DR. SVENSON: | amgoing to step in here
sinmply because | want to follow on with what Dr.
Schatz had said. One recomendation | m ght have
is that another systemw th a broad database be
considered as a source for this particular
i mprovenent information. That would be the VA the
Vet erans Administration. They are |eading the way
in informati on nanagenent so this m ght be another
val uabl e source, akin to the state Medicare
anal ysi s.

The other possibility would be, if we are
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tal ki ng about a potential class effect, is to

consi der that both conpanies nerge efforts here, if
possi bl e and practical, to look at this by
expandi ng nunbers and resources to get at this

i ssue. Dr. Gay?

DR. GAY: | believe both companies at this
time, with a nunber of the studies that they have
comment ed on here today, are making good efforts
toward running the appropriate studies to help us
eval uate sone of the questions we have brought up
as a committee. | would be hopeful that both
companies, with the fact that they either have
avai |l abl e or have in devel opment conbi nation
| ong-acting beta agonists and inhal ed
corticosteroid formul ati ons of their nedications,
woul d ook to do similar studies with those
medi cations to help to standardi ze for the |ack of
i nhal ed corticosteroids in a nunber of these
studies, and to help us further eval uate where we
are in ternms of some of the signals that we have
seen currently with the SMART study.

DR SWENSON: Dr. Mdss?
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DR MOSS: | think it is inportant to
renmenber that asthma is a heterogeneous disease,
and | think the answer is not to just to do an even
larger clinical trial. | think we would be sitting
here wi th probably having the same di scussions.
Not to sound too NIH appropriate, | think it is
inmportant to look at this as a transl ationa
research project and to take the idea that there
are specific subsets of patients that nay not
respond properly to this |long-acting beta agoni st
therapy; identifying a basic science |aboratory
with a translational approach to what these
specific popul ations are, whether they are genetic
or acquired traits, and then study those
popul ations to see if there are truly harnfu
outcones in these smaller studies. | think that
woul d be a better way to go than just enrolling
60, 000 people, or whatever, and | think the NIH
woul d |ike that too.

DR SVENSON: Dr. Newman?

DR. NEWMAN: | wish | could roll back the

cl ock because | guess what | really want is for the
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SMART study to reach its stopping point that was
set forward and really get to that point so we
woul d have sonething nore conplete. But | can't
have that now. That being said, | would underscore
the things that were said here. | don't have a
whol e ot to add, except that as we go forward with
these additional studies and we becone nore
interested in both the clinical phenotypes of
asthma, as well as the genotypes of asthma, | would
encourage the sponsors not to ignore sonething that
we all know, which is that while the genes are
important and it is a heterogeneous di sease, there
are al so nmajor environnental factors that are going
to affect an individual's risk of having severe
exacerbations and | haven't heard that really
di scussed here.

Peopl e 1 ook conventionally at tobacco.
That is inportant. But we know that many cases of
asthma, especially in adults, have their onset in
adul t hood due to occupational and environnental
factors other than tobacco snoke being invol ved.

think that those ought to be weighed in when you
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are designing studies that | ook at the genetic
factors. W have to understand the somewhat nore
compl ex interactions and confoundi ng effects, as
well as true attributable risk related to
envi ronmental factors added to the understandi ng of
the geneti cs.

DR SVENSON: Dr. Brantly?

DR BRANTLY: | would echo Dr. Mss'
bel i ef about pursuing subgroups. But | think that
one of the keys to trying to understand about this
smal | group of people who die is that we need to
find their phenotype. One approach to doing that
i s obviously pursuing exactly what that phenotype
was at time of death, and to couple that, for
instance, with a VA study in which we actually are
able to forensically dissect what those patients
were like at that time would be a very val uabl e
thing. | would encourage the sponsors to consider
partnering specifically with the VA to approach
that and perhaps capture that death phenotype that
we are seeing. It may open up a wide array of

possi bl e nechani sns which we mght be able to | ook
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at in the future

DR SVENSON: Dr. Martinez?

DR. MARTINEZ: | fully agree that at the
present tinme further assessment of the potential
exi stence of this increased risk, although
i nteresting, shouldn't be the center of the
attention. M general assessment of the data that
has been presented to us is that there is a signa
here, and |I think the main objective will need to
be to understand what the signal is and in which
way it could be prevented.

| conpletely agree with Dr. Brantly that
trying to define the phenotype and perhaps the
genotype of these subjects is a great objective
that | think needs to be pursued. This will have
an additional advantage--in Spanish there is a
saying that not all bad things come to harm-which
is to better understand brittle asthma. | think
this is a good opportunity to understand who are
the subjects who have this severe formof the
di sease who probably represent a significant

proportion if you think about it, of nortality for
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this disease which is relatively | ow

My recomendati on al so, since | have been
doi ng sorme genetic studies for the |last ten years
in this disease, is that nore than the nore comon
pol ynor phi sns expressed in any of these potentia
candi dat e genes, rare pol ynor phi sns may be the
crucial factors here. Therefore, the approach of
doi ng this by genotyping for common pol ynor phi snms
found in the general popul ation nmay not be
successful. Perhaps a better approach could be a
nmor e profound re-sequenci ng of individuals who have
this phenotype to try to determne if rare
pol ynor phi sns are present in themthat are not
present in the population as a whole. | don't see
t hat net hodol ogi cal approach nentioned and | think
it would be very inportant. It is nore expensive
but, at the same tinme, it could give very
interesting results because pol ynorphisns that are
present, say, in 1/1,000 or 3 or 4/1,000 are not
going to be detected in |linkage to equilibrium-I
amsorry to give such a conplicated answer but in

linkage to equilibriumw th the common ones. They
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will have to be found specifically in each subject
who has these pol ynorphi snms whi ch perhaps are
increasing the risk in the way we are talking
about .

So, | strongly recomend to the industry
to search for different approaches both in genetic
and phenotypic studies to determ ne who the
subjects are and to ensure that in that way we can
have sonme sort of preventive strategy.

DR SVWENSON: Dr. Kercsmar?

DR. KERCSMAR: | agree conpletely with
what Dr. Moss, Dr. Brantly and what Dr. Martinez
just stated quite elegantly, that we are clearly
nmoving into an era of one size does not fit all for
asthma t herapy, and pharmacogenetics is really
going to be what will direct us to effective and
safe therapy, and it is only through identifying
those high risk phenotypes that we will be able to
do that. So, | would agree conpletely with what
t hey said.

DR SVENSON: M ss Schell?

MB. SCHELL: | would just like to nake a
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couple of statements. Wen we | ook at asthma, as a
practitioner at the bedside, there are nany
components and asthma is very individualized on the
patient. And, when you | ook at the conponents of
ast hnma managenent, clearly, nedication is one of
the conponents that we look at. But | also would
like to see a study that would | ook at factors that
coul d affect how nuch nedication you are givVving,
including the environmental factors, the factors of
education and conpliance, all those things that
patients are not very well at doing yet and how is
that affecting how nmuch nedication you are going to
have to give them So, basically |ooking at all
parts of asthma managenment on an individual basis
think is inmportant to include in a study.

DR SVENSON: Dr. Prussin?

DR. PRUSSIN: | think it is inportant to
renmenber the public health inpact of the question
we are debating. Asthma is an incredibly comon
di sease. Conbination |ong-acting beta agonists and
i nhal ed corticosteroid therapy is the primary

therapy for noderate to severe asthma. As an
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exanple of that, Advair is | believe the nunber one
drug for GSK. So, these are problens that deserve
the i nput of some resources.

I amnot an epidemologist; | ama
transl ational researcher. So, just the opposite of
Dr. Schoenfeld, | really can't think about study
design in a way that really is going to nake sense
But | am concerned that the small-scal ed studies
that we are | ooking at, these transl ationa
studies, are all very good for understanding the
bi ol ogy but not for answering real-world questions.
You know, they are fine for the future and for
proj ecting ourselves forward and they are
important. It is the kind of work | do. But |
would Iike to step back and say, five years from
now or three years for now, are we going to have
answers to the questions that we are tal ki ng about
today? And, | amnot clear that these are going to
do that. Again, | don't know how to; that is
beyond ny experti se.

I think, clearly, one of the questions we

shoul d be addressing is | ooking at comnbi nation
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t herapy versus inhaled corticosteroid alone. |Is
the safety signal that we saw here with sal nmetero
al one still present when you have an inhal ed
steroid on board in all of the patients? | think
that is a study that could be done.

The ot her concern | have, just in terns of
| ong-term studi es, that has not been addressed is
the i ssue of nonotherapy. Again, we have tal ked
about it but, you know, how do we get a grasp on
it? Both conpanies are selling |long-acting beta
agonists and | don't think we have any handl e on
patients that are taking this as nonot herapy and
that is a public health problemthat presunmably
also is a safety problem At |east we should have
a handl e on the magni tude of that problem what
percentage of patients using these drugs are using
them as nonot herapy and that could be addressed as
wel | .

So, these are some of the issues | see as
far as what studies could be done. Again, how you
answer the specifics on those studies | don't know

but | amhesitant just to | ook at nechanistic
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studies, thinking that those are going to answer
real -worl d questions that we need addressed that
patients and practitioners would |ike addressed.

DR SVENSON: We will nove to the |ast
question, and | think it mrrors so nmuch the forner
question that this may go quickly but we should at
| east allow for discussion relevant in particular
to fornmoterol.

I will start just so | don't have to have
Dr. Prussin go again initially. | think the
comments that | nentioned in regards to sal netero
hold equally for fornmoterol and they are in the
record. Dr. Prussin?

DR. PRUSSIN. This is in terms of question

four?

DR SWENSON: This is in ternms of
Novartis.

DR. PRUSSIN: | think really basically the
same issues are involved. | think there is a

saf ety signal and, obviously, the nunbers need to
be greater but | think roughly the parallel issue

to what | nentioned for nunber three.
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DR SWENSON: M ss Schel | ?
MS. SCHELL: | will stand by what | said
earlier. Thank you.
DR SVWENSON: Dr. Kercsmar?
DR KERCSMAR: | think the same issues
apply to this drug as well.
DR SVENSON: Dr. Martinez?
MARTI NEZ: The same issues.
SVWENSON:  Dr. Brantly?

BRANTLY: The sane i ssues.

3 3 3 3

SVENSON:  Dr. Newman?

DR. NEWMAN: Actually | have nmore a
question than even a comment. Based on what we
di scussed earlier about kind of a within class
warning that we would put with this drug based on
the SMART study and | eave the question unanswered
for Novartis' product, why wouldn't we be saying
here today that there should be a SMART study
equi valent, only smarter, for fornoterol? Right?
| nean, why woul dn't we be proposing that?

O herwi se we are going to be proposing what is

really kind of a watered down "wel |, another drug
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in the class; may have sone problens and so we put
it on this label but we don't know about this
drug." Well, don't we need to know about this drug

and its safety profile based on what we have heard

t oday?

DR. SWENSON:. Dr. Mpss?

DR MXSS: | would like to build on that a
little bit. | think if Novartis thinks that there

are differences between their drug and Serevent,
that this is not a class effect, | think it would
be prudent for you, guys, to go and figure that
out. Right now, since there is not the informtion
and we feel that everything should be | unped
together, it mght be in your best interest to go
and figure out, either doing the large clinica
study that Dr. Newman is tal king about if you fee
that it is worthwhile, or to come up with smaller
transl ational studies that show that there are
differences. |If that was, indeed, the case then
the recomendations of a class warning woul d be
changed based on that. So, that is the only thing

I woul d add.
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DR SVWENSON: Dr. Gay?

DR GAY: | have to agree with Dr. Newran
and Dr. Mbss. They both stated it very el oquently.
| am sure Novartis nmust have some concerns with the
potential addition of a black box warning and
feel that we do need to see the data that it is
different and they will have to run sone study that
shows us the differences that exist with their drug
in order to not have it present.

DR SVENSON: Dr. Schatz?

DR SCHATZ: Well, | may see it alittle
differently than what has been nentioned. | nean,

I think what we have | earned fromthe SMART study
is that even a study of this nmagnitude doesn't
answer the question, and | understand the concept
of doing it smarter but | amnot totally sure it is
possible to do it smarter in the way we want and
still have it acconplished. So, | would say that
we really do need to think of another design. O
course, the one | suggested before |I still fee
woul d answer that question because, in addition to

other drugs, it would have other issues. So, |
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actually don't think another SMART study is the
ri ght answer even though | would like to have nore
i nformati on.

But the only other thing | would nention
is what Cal nentioned in terns of nonotherapy and
how prevalent it is. There are sone data out there
that could ook for that. The data |like the VA and
i ke Kaiser where they keep track of these sorts of
things, | think we could get a handle at least in
those popul ations as to how common nonot herapy i s.
| actually have seen sonme of that within the Kaiser
popul ation and it is reassuringly small in at |east
that population. So, | do think the answers to
sonme of those questions are there if we | ook

DR. SVENSON: Dr. Gardner?

DR. GARDNER: | agree about study design
I think that Dr. Knobil's response to why they
weren't able to get nore than 30, 000 people would
signal to us that Novartis starting the sanme study
again wouldn't be able to either, and | think a
nmore productive way to go woul d be the conbination

of the Medicaid anal yses that are planned, which
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wi I | address children, and possibly the

VA- - enconpassing all of them the HMO research
networ k or Kai ser Permanente dat abases carefully
anal yzed by soneone who understands their
potentials and linmitations could help us see the
real -worl d i ssues and answer sone of the questions
that we have about both of these products about
nmonot her apy, about conbi nation therapy and so on.

So, | would encourage that if there are
going to be nore | arge-scal e studies done that they
be done with existing databases of real-world data
so that we can get a better handle on it.

The only other thing that occurred to ne
in what we saw today was the unique signal, as
noticed it, relative to children in the fornotero
data and | wondered whether there should be
pedi atric dosing studies or sone other attention
paid specifically to children since that signa
came out of there. So, | would suggest that for
this product.

DR. SVENSON: M ss Sander ?

MS. SANDER. Well, | have a question first
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and that is do black box warni ng make--on drugs
that have bl ack box warnings, are they nore likely
to wind up on the prior authorization list of state
heal th prograns? Does anyone know?

DR TRONTELL: W don't have that
information. Are you talking about state Medicaid
formularies or health plans? W don't have that
informati on at the agency.

DR. SWENSON: Perhaps G axo m ght know
since they have been living with a bl ack box
war ni ng.

DR. VWEEN:. Generally speaking, the bl ack
box warni ng doesn't have an effect on whether or
not your drug is listed on a formulary or not. It
is just sonething that is pertinent to prescribing
practi ce and what-have-you. So, the black box
warning is not an a priori reason why you would not
be on formulary.

MS. SANDER: | just wanted to nake sure
because asthnma is not a prior authorization kind of
di sease. So, | just wanted to make certain

clarified that. Wth regard to the question at
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hand, really | think what we are tal king about here
today is trying to figure out why patients are
dying and the data doesn't tell us. But the
parents of children with asthma who have di ed and

| oved ones, family nmenbers whose | oved ones have
died of asthma do tell us that asthma is a very
deceptive disease and | think that is one of the
reasons why we are having a hard tine getting our
hands around, you know, what the data nmeans in the
real world. | think that we all need to renenber
that asthma is a serious condition; that 13 people
die of asthma every single day; and how does that
fit inwith this data up here? | don't really know
except that sonehow in the information that we
provi de patients when we are crafting these studies
we need to nake certain that the term nol ogy and
the instructions that we are giving themare
extrenmely clear. | would just encourage that in
your studi es when you refer to al buterol you do not
refer to it as a rescue drug because it is not
reserved for what patients feel are rescue

situations only. It is to prevent exercise. It is
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to be used at the earliest point, earliest sign of
synptons and when we refer to it as a rescue drug
patients are waiting too long to use it. | think
that it can also cloud sone of the answers that you
may get fromthem when you are asking them about
rescue nedication use. So, that is the only advice
that | have

DR. SVENSON:. Dr. Schoenfel d?

DR. SCHCENFELD: Actually, | think that
there is place for a clinical trial. Basically, it
seens to ne, there would be place for a clinica
trial conparing the two drugs w thout a placebo
control. The advantage of this would be that the
trial could | ast |onger because we don't really
know the timng of these events. They may be
transitory or they may be sonething that sort of
happens constant over tine. So, it seems to ne we
would learn that as well froma trial that could
| ast | onger than half a year and would be a
conparison of the two drugs in terns of severe
asthma or asthnma-rel ated death. | think such a

trial would be practical. | think probably that is
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360
the kind of trial that NI H should probably help
with, as they have hel ped with ot her heads-up
trials of commonly used pharmaceuti cal s.

I think the only thing that would sort of
make this |less useful would be the situation if
there is a large nunber of other LABAs in the
pi peline. Then this would be |less useful. But if
these are the two drugs, then they should be
compar ed.

DR SVENSON: Dr. Schatz?

DR SCHATZ: | would just ask a question
though. To power it for the outcones we are
tal ki ng about, do you have any sense for what sort
of sanpl e sizes would be required?

DR SCHCENFELD: You woul d use the
statistic of 1/700 per year--

[ Laught er]

--and you could come up with a sample size
quite easily, but I don't want to do it on the back
of an envel ope.

DR. SVWENSON: You m ght need a big

envel ope! Wth that, | believe we have cone to the
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end of the neeting. | w sh to thank the personne
fromboth Novartis and G axoSmithKline for their
excel l ent presentations, the panel nenbers and the
FDA. | think if there are no further points, then
the neeting is adjourned.

[ Wher eupon, at 4:45 p.m, the proceedings

wer e adj our ned. ]
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