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PROCEEDI NGS

I nt roducti ons

DR, PARSONS: | am Polly Parsons. | am at

the University of Vernont and Chief of Pul nobnary
and Critical Care Medicine and Chief of Critical
Care Services there.

DR KENNEDY: | amDr. Bill Kennedy. |
a regul atory consultant and I amthe non-voting
i ndustry representative on this panel

DR. KERCSMAR. Dr. Carolyn Kercsmar,
pedi atric pul monol ogi st at Case Western Reserve
University, in C evel and.

DR JOAD: Jesse Joad, pediatric
pul monol ogi st at the University of California at
Davi s.

DR NEWMAN: Lee Newman. | ama
pul monol ogi st at the National Jew sh Medical and
Research Center in Denver, and Professor of
Pul monary Medi ci ne at the University of Col orado.

DR. APTER | am Andrea Apter, Associate
Pr of essor of Medicine at the University of
Pennsylvania. | amand adult allergist,
i mmunol ogi st, epi dem ol ogi st .

MS. TOPPER: Kinberly Topper. | amthe

executive secretary for the conmittee
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DR, CHINCH LLI: | am Vernon Chinchilli.
I ama biostatistician at the Penn State Hershey
Medi cal Center.

MS. SCHELL: M nane is Karen Schell and
consunmer representative. | ama respiratory
therapi st in Enporia, Kansas.

DR CRCSS: | amCarroll Cross. | aman
adult pul nonary-critical care specialist at
University of California in Davis, Sacranento.

DR MORRIS: | amPete Mrris. | amin
the Division of Pulnobnary and Critical Care
Medi ci ne at Wake Forest University.

DR. ANTHRACI TE: M nane is Ray

Anthracite. | ama lung specialist at the FDA

DR, CHOMNDHURY: | am Badrul Chowdhury, at
t he FDA.

DR. MEYER  Bob Meyer. | amthe Director

of the Ofice of Drug Evaluation Il at FDA
DR. PARSONS: W are going to nove on to
the conflict of interest statement from Ki nberly
Topper.
Conflict of Interest Statemnent
M5. TOPPER: The foll owi ng announcenent
addresses the issue of conflict of interest with

regard to this neeting and is nade a part of the
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record to preclude even the appearance of such at
the meeting.

Based on the subnmitted agenda for the
meeting and all financial interests reported by the
comrmittee participants, it has been determ ned that
all interests in firnms regulated by the Center for
Drug Eval uation and Research which have been
reported by the participants present no potenti al
for an appearance of a conflict of interest at this
meeting, with the followi ng exceptions:

Dr. Andrea Apter has been granted waivers
under 18 U.S.C. 208(b)(3) and 21 U.S.C. 355 (n)(4),
an anmendnent of Section 505 of the Food and Drug
Admi ni stration Mddernization Act, for ownership of
stock in one of Ariflo's conpetitors val ued between
$25, 001 to $50, 000.

Dr. Carroll Cross has been granted waivers
under 18 U.S.C. 208(b)(30 and 21 U.S.C. 355 (n)(4),
an anmendnent of Section 505 of the Food and Drug
Admi ni stration Mddernization Act, for ownership of
stock in two firms that nake conpeting products to
Ariflo and in the sponsor of Ariflo. Each stock is
val ued between $5, 001 and $25, 000.

Dr. Carolyn Kercsmar has been granted a

wai ver under 18 U.S.C. 208(b)(3) for nenbership on
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a conpetitor's Speaker's Bureau. She receives from
$5,001 to $10, 000 annual ly.

Dr. Kercsmar has al so been granted a
wai ver under 21 U.S.C. 355(n)(4), an anmendnent of
Section 505 of the Food and Drug Adm nistration
Moder ni zation Act, for ownership of stock in the
sponsor of a competing product to Ariflo. The
stock is valued at |less than $5,001. Because this
stock interest falls below the de mninis exenption
al | oned under 5 CFR 2640.202(a)(2), a waiver under
18 U.S. 208 is not required.

A copy of these waiver statenents may be
obtai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

In addition, we would like to disclose
that Dr. WIliam Kennedy is participating in this
nmeeting as an acting industry representative, on
behal f of regulated industry. Dr. Kennedy reports
that he owns a nom nal anpbunt of stock val ued at
| ess than $5, 000.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financial

interest, the participants are aware of the need to
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excl ude themsel ves from such invol verrent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvement with
any firm whose products they may w sh to conment
upon. Thank you.

DR. PARSONS: W are now going to ask Dr.
Chowdhury to start the discussion

Topi ¢ I ntroduction

DR. CHOADHURY: Good norni ng, Madam
Chai rperson and nenbers of the Pul nonary-All ergy
Advi sory Conmittee. | welconme you to this neeting

and thank you for your participation.

This neeting is to discuss the new drug
application for cilomlast tablets by
d axoSmithKline. daxoSmithKline is seeking
approval of cilomilast tablets for the naintenance
of lung function in patients with chronic
obstructive pul nonary di sease who are poorly
responsive to al buterol.

Pl ease keep in mind that the indication of
mai nt enance of lung function is unique anongst all

drugs that are currently approved in the U S. for
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chroni c obstructive pul nonary di sease. Al
clinical issues related to cilomlast are open for
di scussi on.

As you can see fromthe agenda,
G axoSmithKline will present first and give an
overview of the clinical data, followed by the
agency's presentation. As you listen to the
presentation, | request you to keep in mind 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.

We | ook forward to an interesting neeting
and, again, thank you for your time, effort and
commitnment in this inportant public health service.
Thank you.

DR PARSONS: We will now nove to the
presentation by G axoSm thKline.

A axoSnithKline Presentation
I ntroduction

DR. VWHEADON: Thank you, Dr. Parsons.
Good nor ni ng.

[Slide]

| am David Wheadon, Senior Vice President
of U S Regulatory Affairs at daxoSmthKline. On

behal f of GSK, | would |like to thank the comm ttee
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and the agency for the opportunity to share
information on Ariflo, the first PDE4 inhibitor to
be considered for approval for the treatnment of
COPD. This morning | will start GSK' s presentation
by sharing with you the background i nformation
about the serious nature of COPD, as well as
treatnment options currently available to this group
of patients.

[ Slide]

Chroni ¢ obstructive pul nbnary disease is a
debilitating, progressive illness. As many of you
will recall based on these elegant illustrations by
Dr. Frank Netter, patients may present with
enphysema or chronic bronchitis but nmpst patients
have el enents of both. Typically, after many years
of snoking patients who devel op COPD will begin
exhi biting progressive synptonms such as chronic
cough, increase in nmucus production and worsening
I ung functi on.

However, patients usually do not seek
medi cal attention until they experience significant
breat hl essness. They often nodify their life
styles to conpensate for both the breathl essness
and activity limtation associated with reduced

expiratory airflow. As the di sease progresses, the
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systenmi ¢ nanifestations such as wei ght |oss, nuscle
wasti ng and cyanosi s become increasingly evident,
as we can see fromthese illustrations

[Slide]

The soci etal burden of COPD i s enornous
and the disease currently affects an estimated 24
mllion Americans. During the past year direct and
indirect costs associated with COPD were esti nmated
to be over 32 billion dollars in the U S. alone and
it is likely that these costs will continue to
increase. COPD is currently the fourth | eading
cause of death in the U S. and by the year 2020 it
is expected to becone the third | eadi ng cause of
deat h worl dwi de

[ Slide]

COPD continues to be a significant gl oba
public health challenge. In the US. it remains a
maj or cause of norbidity and nortality and, sadly,
as we can se fromthis graphic, in contrast to such
other debilitating illnesses as HV infection and
coronary-artery disease, the nortality rate for
COPD continues to increase.

Airfl ow obstruction is one of the clinica
hal | marks of COPD. As you know, we all |ose |ung

function after the age of 25 but patients with COPD
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| ose lung function at two to three tinmes the nornal
rate. This is inmportant since lung function, as
measured by FEV1, has been shown to correlate with
clinical outcone.

[Slide]

Thi s study by Anthonisen et al. shows that
patients with the highest nortality are those with
the | owest percent predicted FEV1. These data
inmply that preventing or del ayi ng progressive
decline in lung function should result in inproved
di agnostic outcome. This is particularly inportant
to keep in mnd as you review the data we will
present today.

[Slide]

There are limted treatnent options for
patients with COPD. Due to the irreversible nature
of the lung danmage that occurs in this disease,
treatnment has been directed at inproving synptons
and is largely palliative. The only nedications
approved for COPD are bronchodil ators. These do
not address the conpl ex nature of COPD and often do
not adequately control the disease. The only
therapeutic nodality that has been shown to sl ow
the rate of decline of FEV1 is snpking cessation

However, even in patients who stop snoking there
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may be continued inflammation in the lungs and a
persi stence of synptoms that require treatnent.

[ Slide]

As | have previously stated, COPDis a
progressi ve and conpl ex di sease whi ch invol ves
i nfl ammati on, bronchoconstriction and structura
changes within the lung. These pathol ogi ca
processes lead to airflow linmtation and
hyperinfl ati on which are responsible for the
clinical sequelae of the disease. Because of the
compl ex nature of the di sease bronchodil ators may
not neet many of the needs of patients and new
treatnment options are, indeed, needed.

[ Slide]

Ariflo is a second generation PDE4
i nhi bitor, which was designed to retain the
therapeutic activity of the first generation
conmpounds with an inproved safety profile. It has
100 percent oral bioavailablity, |ow plasnma
variability and a |l ow potential for drug
interactions. These attributes are inportant
because they are associated with consistent and
reliable drug delivery and obviate the need to
moni tor blood levels during treatnent. Ariflo, an

orally adm ni stered PDE4 inhibitor taken twice
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dai ly, broadens the approach to the treatnent of
COPD by targeting inflamrmatory medi ators as well as
ai rway smooth nuscle activity. Thus, it provides
an inportant new option for the treatnent of COPD.

[Slide]

Si nce theophylline has been used widely in
respiratory di sease for decades, it is natural to
want to conpare theophylline, a non-selective PDE
inhibitor, to Ariflo, a highly selective PDE4
inhibitor. However, it is inportant to note that
these drugs belong to two distinct classes of
medi cations. Theophylline, a xanthine structurally
related to caffeine, exhibits adverse effects that
may be related to broader, non-sel ective PDE
inhibition. |In addition, theophylline has other
phar macol ogi ¢ properties including antagonistic
ef fects on adenosi ne receptors but the exact
mechani sm of therapeutic activity has not been
fully el ucidated.

Al so unlike Ariflo, the pharmacokinetic
profile of theophylline is unpredictable due to
drug and food interactions. Additionally, w de
bl ood |l evel variability can | ead to the requirenent
for dosage adjustnents in nmany patients, including

el derly patients and snokers, thereby requiring
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bl ood | evel nonitoring.

[Slide]

Arifl o has been extensively studied in
patients with COPD. The initial clinica
devel opment program for Ariflo was gl obal in scope
and consi sted of one pivotal study in North
American and two in Europe. Due to the variability
in some of the results between North Anerican and
European trials, GSK conducted, follow ng
consultation with the FDA, an additional pivotal
study of simlar design in North Arerica. As is
al ways the case in drug devel opnent, additiona
studi es were conducted to eval uate the mechani sm of
action and to evaluate long-term safety.

The ei ght pl acebo-controlled clinica
trials evaluated over 3,400 patients with greater
than 2,000 patients receiving Ariflo and over 1,400
patients receiving placebo. The two open-| abe
long-termtrials eval uated over 1,000 patients for
up to three years. Overall, there were nearly
3,000 patient years of exposure to Ariflo in the
clinical devel opnent program

[Slide]

The Anerican Thoracic Society and European

Respiratory Society have differing definitions of
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COPD. The Anerican Thoracic Society does not base
the di agnosis of COPD on reversibility, whereas the
Eur opean Respiratory Society definition includes
only patients who are poorly reversible to
bronchodi |l at ors.

As this was a gl obal program GSK chose
the nore conservative definition and eval uated only
patients who were poorly reversible to albuterol in
the pivotal studies, as shown by the shaded area in
this diagram It is inmportant to note that this
pati ent popul ation rmay be nmore difficult to treat
and are known to have a decreased FEV1 response to
medi cation as conpared to nore reversible patients.
This is the population that is reflected in the
proposed indication

[Slide]

The indication for which we are seeking
approval is the maintenance of lung function in
patients with COPD who are poorly responsive to
al buterol. W certainly believe that the data that
we will share with you this norning is supportive
of the approval of Ariflo for this indication

[Slide]

Following ne this norning will be three

ot her speakers, starting with ny coll eague, Dr.
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Kat hari ne Knobil who will briefly discuss the
mechani sm of action and the pharmacol ogi cal
rationale for the use of PDE4 inhibitors in the
treatnent of COPD. Dr. Knobil with followthis
with the efficacy data fromthe Ariflo clinical
trial program

The safety profile of Ariflo will then be
reviewed by Dr. Kathy Rickard. Follow ng Dr.

Ri ckard, Dr. Fran Sciurba will provide an insight
into the benefit of Ariflo in treating patients
with COPD. | will then return with some concl udi ng
remarks and the presenters will be avail able for
questions. Dr. Knobil?

Rationale for the Use of Ariflo in COPD

DR. KNOBIL: Thank you, Dr. Wheadon.

[Slide]

At this time | would lIike to discuss sone
of the features of inflammation in COPD, the
rationale for using PDE4 inhibitors for the
treatnent of COPD, and then | will discuss sone
data specific to Ariflo. Cilonlast is the active
ingredient in Ariflo and, since some of the studies
use different fornulations of cilomlast, | wll
use both Ariflo and cilom | ast interchangeably.

[Slide]
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As you know, snoking accounts for at |east
80-90 percent of cases of COPD. Snoking causes
inflammation in the airways and the destruction of
| ung parenchyma that is associated with enphysens,
as well as increased nmucus production that is
associ ated with chronic bronchitis.
Bronchoconstriction results as a direct result of
cigarette snoking or as a result of uncontrolled
i nflammation. Bronchoconstriction, inflammation
and structural changes all contribute to the
airflow limtation that is characteristic of COPD

One of the clinical manifestations of
airflow obstruction and | oss of elastic recoil is
hyperinflation. This is inportant because, when
hyperinflated, a patient is forced to breathe at a
hi gher |ung vol une, increasing the work of
breathing and anplifying the feeling of
breat hl essness. Hyperinflation may be exaggerated
during activity when expiratory tinme is shortened,
resulting in further shortness of breath. The
pat hophysi ol ogi ¢ changes in the lung are
progressive and lead to chronic synptons such as
br eat hl essness, coughi ng, wheezi ng, sputum
production and can | ead to exacerbati ons.

Toget her, these can have a significant inpact on a
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19
patient's health status and | ead to severe
disability and premature death.

[Slide]

In contrast to the inflammtory response
seen in patients with asthma, the predom nant
inflammatory cells in the lungs in patients with
COPD are CD8-positive T-cell |ynphocytes,
macr ophages and neutrophils. This study, by
Ret amal es and col | eagues, shows that these
inflammatory cells are increased in the periphera
ai rways of ex-smokers with COPD and the increase in
these inflanmatory cells correlated with COPD
severity. In this study COPD severity was
determ ned by the degree of enphysema that was
established on quantitative CT scanning. The study
on the next slide confirnms this result.

[Slide]

This study, by Saetta and col | eagues,
eval uated the peripheral airways from surgica
speci mens from snmokers with normal |ung function
and frompatients with COPD. This study confirns
the results on the previous slide that there is a
correl ation between COPD severity and the numbers
of CD8-positive T-cell lynmphocytes. |In this case

severity was neasured by FEV1 percent of predicted.
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The significant correlation observed between
i ncreased CD8-positive T-cell |ynmphocytes and
i ncreased ai rway obstruction suggests a possible
role for these cells in the pathogenesis of
snoki ng-rel ated airfl ow obstruction.

[Slide]

There are at |east 11 phosphodi esterase
i soenzynes whi ch are expressed in many different
cell types in the body. Each has a different
function, depending on the predom nant isoenzyne,
as expressed in each cell type. For exanple, PDE5,
which is expressed predonminantly in vascular snooth
muscul ar cells, has becone quite popular lately for
its effect on erectile dysfunction. PDE4 is the
predom nant isoenzyne expressed in many other cel
types that are inportant in the pathophysiol ogy of
COPD, including the inflammatory cells that | have
just discussed, as well as nmucus secreting cells
and fibroblasts. Cilomlast was chosen for
clinical devel opment because it had early evidence
of activity in many of these cell types and has the
potential to provide inportant clinical benefits in
patients with COPD.

[Slide]

Phosphodi est erase inhi bitors act by
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21
increasing intracellular cyclic AMP. Intracellular
cyclic AWP can be el evated by one of two distinct
pat hways. |t can be elevated by activation of
adenyl cycl ase which converts ATP to cyclic AWP, or
el evated by preventing the breakdown of cyclic AW
by phosphodi esterase. Ariflo selectively inhibits
phosphodi est erase-4 which results in an increase in
cyclic AMP in the cells that express this
i soenzyne. In the snooth nuscle of the airways the
el evation of cyclic AWMP | eads to bronchodil ation
This is a well recognized effect of increasing
cyclic AMP so | will not discuss this one further.

In other cells, such as epithelial cells
and fibroblasts, the inhibitory effects of cyclic
AMP may |lead to a reduction in fibrosis and
remodeling, and in inflammatory cells, such as
neutrophil s and CD3-positive T-cells and
macr ophages, el evation of cyclic AMP produces an
inhibitory effect on the release of mediators and
cyt oki nes and may al so i ncrease the nunbers of
these inflanmatory cells in the | ung.

[Slide]

Structural changes in the lung that occur
in COPD are nediated by proteol ytic enzynes or

MWPs, proteolytic enzynmes that are known to play a
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role in tissue destruction that |eads to enphysena
in patients with COPD, as shown in this
phot om cr ogr aph, here.

In vitro cilonmilast significantly
i nhibited MMP-1 and MWP-9 rel ease from fibrobl asts
and inhibited the conversion to their active forns.
It also inhibited the degradati on of coll agen gels,
which is a nodel of extracellular matrix, by
fibroblasts. These effects were not seen with the
PDE3 i nhi bitor anrinone, nor with the PDE5
i nhi bitor zaprinast, thus suggesting that these
effects are specific to PDE4. These in vitro data
suggest Ariflo may have a clinically inportant
effect on tissue renodeling in vivo.

[ Slide]

The data on this slide show that
cilonmilast attenuates rel ease of chempattractants
for human neutrophils. The Y axis shows the
neutrophils for high power field, and a reduction
in the nunmber of neutrophils is a nmeasure of
reduced neutrophil chenotaxis, bronchial epithelia
cells, shown on the left, and sputumcells, shown
on the right, which were obtained frompatients
with COPD were cultured in the presence or the

absence of cilomlast. The cell culture nedia from
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both the bronchial epithelial cells and the sputum
cells incubated standard cil omilast had
significantly | ess chenpattractant activity for
neutrophils than culture nmedia fromthe cells that
were untreated with cilomlast. Thus, ciloml ast
may play a role in reducing the nunbers of
neutrophils that mgrate to the airways or to the
| ung parenchyma in patients w th COPD.

[Slide]

The preclinical observations with Ariflo
suggested a potential to nodul ate the inflanmatory
response in patients with COPD. Two studies were
done to assess this result. Study 110 showed a
trend in the reduction of sputum neutrophils in
favor of Ariflo and study 076 showed a trend toward
a decrease in subepithelial neutrophils in
bronchi al biopsies in patients wth COPD

Even nore inportantly, as shown here,
study 076 al so showed a significant reduction in
the nunber of airway nacrophages after 12 weeks of
treatment with Ariflo, and these airway nacrophages
wer e obtained fromthe bronchial biopsies.

[Slide]

In addition to a decrease in the nunmber of

subepi thelial nmacrophages rel ative to placebo,
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treatment with Ariflo also resulted in a decrease
in the nunmber of subepithelial CD8-positive T-cell
| ynphocytes, with an approxi nate 40 percent
decrease from baseline. Gven the correlation of
CD8- positive T-l1ynphocytes in relation to COPD
severity and the inportance of inflammtion in
COPD, these results provide the rationale for the
use of Ariflo in patients wth COPD.

[Slide]

This slide is sinmlar to the one | showed
earlier but now shows the cells that express PDE4
and the processes that potentially could be
mtigated by the PDE4 inhibitor Ariflo. 1In the
interest of time | have only shown a small portion
of the data, but there are also data to support the
actions of Ariflo in each of these cell types. The
processes underlying the pathophysi ol ogy of COPD
provide targets for therapeutic intervention and
PDE4 inhibitors represent a promsing class of
nmol ecul es for the treatnent of COPD.

Ariflo dinical Devel opnment Program

[Slide]

Now | would like to switch gears and
di scuss the Ariflo clinical devel opnent program |

will discuss the efficacy data and Dr. Rickard will
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di scuss the safety results fromthe clinica
st udi es.

[Slide]

The Ariflo Phase |11 devel opment program
i ncluded over 3,400 patients with COPD. The 15 ng
dose evaluated in the Phase Il devel opnent program
was sel ected on the basis of the results of the
Phase Il studies. There were four 24-week pivota
studies, two conducted in North America and two
conducted in Europe. Since patient care and
di agnosis of COPD are different in North America
and Europe this global programall owed the
evaluation of Ariflo in these different patient
groups.

[Slide]

Si X supporting studies were al so
conducted. Studies 110 and 076 have al ready been
di scussed. Study 168 was primarily a
cardi ovascul ar safety study and efficacy data are
presented in your briefing docunment. Studies 041
and 040 were also primarily safety studies that
foll owed patients fromthe pivotal trials in an
open-1 abel fashion for up to three years. The FEV1
data fromthese studies will be briefly discussed

as it supports the indication for which we are
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seeki ng approval. Study 111 evaluated static |ung
vol umes and provi des conpl enentary information to
the pivotal trials.

[Slide]

The core design of all the pivotal trials
was simlar. The studies included a four-week
run-in period during which tinme patients
di scontinued all COPD nedications with the
exception of schedul ed al buterol, and all patients
were given al buterol for use as needed. Eligible
patients were then random zed to either Ariflo 15
nmg twice daily or placebo for 24 weeks of
treatnent. Patients were evaluated at 11 regularly
schedul ed visits during the course of the study.

[Slide]

The key inclusion criteria were a COPD
di agnosis. Patients were to be 40-80 years of age
and patients were required to have greater than or
equal to a 10-pack year history of snpking.
Patients were also required to be synptomatic prior
to random zation, including synptons of cough,
sput um producti on and breat hl essness. However,
patients were not required to be synptomatic for
entry into study 156

[Slide]
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Lung function requirenents included a post
bronchodi | at or FEV1 between 30 and 70 percent of
predicted, and an FEV1/FVC ratio of |ess than or
equal to 70 percent of predicted. Patients also
had to be poorly reversible to bronchodilators as
defined by an increase in FEV1 of |ess than or
equal to 15 percent, or less than or equal to 200
m in response to albuterol. For reversibility
testing patients were given 400 ncg of albuterol in
the European studi es, whereas patients were given
200 ntg of albuterol in the North American studies.
These inclusion criteria led to the evaluation of a
COPD popul ation that has not been traditionally
studied in | arge COPD devel oprment prograns.

[Slide]

This slide puts the population studied in
the Ariflo clinical devel opment programinto
perspective with the other COPD clinica
devel opnment progranms. |In contrast to the Ariflo
program ot her COPD prograns did not exclude
patients on the basis of reversibility to
al buterol. To orient you to this graph, the Y axis
is reversibility to albuterol in mlliliters and
the X axis shows the individual clinica

devel opnment progranms. |In these studies the FEV1
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response to al buterol ranged from240 m at
screening in the Advair studies to 330 m on day
one in the Conbivent studies. By conparison, the
popul ation in the Ariflo studies denonstrated a
mean FEV1 response to Ariflo of only 80 m. Poor
reversibility has been associated with an increased
rate of decline in FEV1 and, as Dr. Weadon has
al ready nmentioned. Lower FEV1 is associated with
hi gher nortality. Since it is well accepted that
reversibility is associated with response to many
medi cations used to treat COPD, the efficacy data
that will be presented today needs to be
interpreted in the context of the popul ation that
was evaluated in the Ariflo clinical program

[Slide]

Patients were excluded if they had a
di agnosi s of asthma, and patients were not
random zed if FEV1 was not reproducible within 20
percent during the run-in period or if an
exacerbation of COPD requiring oral steroids
occurred in the run-in period.

[Slide]

In all pivotal trials there were two
co-primary endpoints. The first was the change

frombaseline in FEV1 at trough levels of Ariflo.
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This was neasured in the norning at the end of the
dosi ng i nterval when serum concentrations were at
their lowest. The second was change from baseline
in the total score of the St. CGeorge's Respiratory
Questionnaire, or SCRQ Co-primary endpoints are
required in European clinical prograns so these
were also included in the North Anerican program
for consistency with the European studies.

[ Slide]

Secondary neasures of efficacy included in
the pivotal trials were FVC, COPD exacerbati ons,
post exercise breathl essness as neasured by the
Borg scal e, summary synptom scores and exercise
tol erance as neasured by the six-mnute walk.
Sunmary synptom scores were not collected in study
156 as patients were not required to be synptomatic
on entry into this study.

[ Slide]

On this slide are the baseline
characteristics for all four pivotal trials. Age,
race and snoking history were simlar across the
four studies. There was a hi gher proportion of
worren in the North American studies and this is
consistent with the denbgraphy of COPD in the

United States.
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Aver age FEV1 post al buterol was
approxi mately 50 percent of predicted with an FEV1
reversibility to albuterol of approximately 6.5
percent across the clinical trials.

Mean DLCO as a percentage of predicted was
lower in North Anerican studies, which is
i ndi cative of significant enphysenma in this
popul ati on.

Fewer patients in the North Anerican
studies reported a history of chronic bronchitis,
and this was particularly true for study 156. This
may be due to the fact that patients were not
required to be synptomatic upon entry into this
st udy.

Overall, the patients represented in the
clinical programhad noderate to severe COPD and,
importantly, were poorly reversible to al buterol
Additionally, the data on this slide suggest that
the COPD popul ations in North American and Europe
were different, as shown by differences in gender,
degree of enphysenm, degree of chronic bronchitis
and, to a snaller extent, reversibility to
al but er ol

[Slide]

Thi s graph represents the change in trough
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FEV1 over 24 weeks for Ariflo conmpared to placebo
in North American study 039. The Y axis shows the
change frombaseline in FEV1 in liters and the X
axi s shows the study week. The prinmary anal ysis
for FEV1 was the average change over 24 weeks.
Ariflo, illustrated here in yellow, nmaintained FEV1
over the 24-week study period whereas the placebo
group showed a decline in the sane period of tine.
The decline in the placebo group was seen
t hroughout the study period and this resulted in an
average change of 40 m between the treatnent
groups.

As you can see, the difference between
Ariflo and pl acebo continued to wi den over tine,
and this suggests that endpoint analysis, or |ast
on-treatnment observation, nmay be a nore appropriate
way to evaluate the FEV1 response. At endpoint
there was an 80 m difference between Ariflo and
pl acebo and this difference was also statistically
significant.

[Slide]

Now | will show all four pivotal trials.
I have al ready shown you study 039 where Ariflo
showed a mai ntenance of FEV1 over the 24 weeks

whereas the placebo group showed a steady decline.
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North Anmerican study 156 was conducted after the
other three pivotal trials and confirned the
results of study 039. Ariflo was associated with a
mai nt enance of FEV1 over tine, over the six-nonth
treatment period, whereas there was a decline in

t he pl acebo group.

Li ke studies 039 and 156, European study
091 showed a simlar result, with a maintenance of
FEV1I with Ariflo and a steady decline in the
pl acebo group.

Eur opean study 042--in this study the
pl acebo group did not show a simlar decline in
FEV1 as the other three studies and it is unclear
why the results were different in this study.

Al'l four studies showed a consistent
treatnent difference between Ariflo and pl acebo.
However, the results of the European studies were
not statistically significant. The p value is
here. While it is less than 0.05, when adjustnent
was made for nmultiple conparisons this was not
statistically significant. Therefore, all four
trials showed mai ntenance or inprovenment in FEV1
during treatment with Ariflo, shown here in yellow,
while three of the four studies showed a decline in

the placebo group, shown here in blue. In this
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poorly reversible population the decline in FEV1
observed in these trials is not surprising and has
been seen in other large studies of patients with
COPD.

[Slide]

As | mentioned, the consistent decline in
the placebo arnms of the pivotal trials has also
been seen in other |arge studies of patients with
COPD. In these four studies, the Lung Health
Study, the | SOLDE Study, EUROCSCOP and the
Copenhagen City Study, evaluated poorly reversible
patients. |n patients receiving placebo or active
treatnment it can be seen that they all had declined
in FEV1 over tine, and this is a well recognized
clinical manifestation of COPD.

[Slide]

Due to the incurable and progressive
nature of COPD care for patients mainly focuses on
the reduci ng synptons and i nproving quality of
life. The St. George's Respiratory Questionnaire,
SGRQ has been widely used to assess quality of
life in patients with respiratory disease. It is
sel f-admi ni stered and divided into three domains,
synptons, activity and inpact on daily life. A

total score ranging fromO0-100 is calculated from

file:///C|/Daily/0905pulm.txt (33 of 245) [9/11/03 9:56:15 AM]

33



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34
the questionnaire, with higher nunbers indicating
more inpaired quality of life. A decrease in score
i ndicates an inprovenent in quality of life, with a
change of mnus four units considered to be a
clinically meaningful inmproverment. It is inportant
to note that no pharnacol ogic intervention for COPD
has consistently shown an inprovement of four units
over pl acebo.

[Slide]

Shown here are the results of the nean
change from baseline in SGRQ over 24 weeks in North
Ameri can studies 039 and 156. The SCGRQ was
assessed at baseline, week 12 and week 24 or early
withdrawal. The Y axis, on the left, shows the
mean change frombaseline in total SGRQ As | have
nenti oned, a decrease in score reflects in
i mprovenent in quality of life.

In study 039, shown here, the patients in
the Ariflo group experienced an inprovenent in
quality of life frombaseline of 3.7 points while
patients in the placebo group had a decline of 0.4
poi nts. \When conpared to patients in the placebo
group, patients in the Ariflo group experienced a
clinically neaningful inprovenent of 4.1 points.

Simlarly, in study 156, shown on this
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side of the slide, patients in the Ariflo group
experienced an inprovenent in quality of life of
3.2 points. Unlike study 039, patients in the
pl acebo group al so experienced an inprovenent in
quality of life of 1.3 points. The difference
between Ariflo and placebo was statistically
significant but did not reach the predefined
clinically neaningful difference of four points.
However, overall in the North American studies the
Ariflo-treated patients denonstrated a consi stent
i mprovenent from baseline in quality of life.

[Slide]

On this slide the North American studies
have just shown you are shown here and t he European
studies are shown on this side of the slide. 1In
t he European studi es the change from baseline in
SCRQ for patients treated with Ariflo was simlar
to the North American studies but the placebo
groups al so inproved, resulting in no significant
di fferences between the groups. The reasons for
the di fferences between the placebo response
bet ween the North Anmerican and European studies are
not clear but may be related to some of the
differences in baseline characteristics.

[Slide]
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The secondary endpoints, as | have al ready
ment i oned, included FVC, six-mnute walk, synptom
scores, post-exercise breathl essness and COPD
exacerbations. A check mark indicates that Ariflo
was significantly inproved over placebo whereas a T
indicates a trend in favor of Ariflo. FVC at
endpoi nt was significantly inproved by 110 nl and
60 mM in North American studies 039 and 156
respectively.

Changes in FVC were not significant in the
European trials but trended in favor of Ariflo.

The results were not consistent for the six-nminute
wal kK or summary synptom scores but there was a
trend in favor of Ariflo for post-exercise
breat hl essness across the pivotal trials. Tine to
first nmoderate or severe COPD exacerbation was
significantly inproved for patients receiving
Ariflo in study 039.

Whi | e study 091 did not achi eve either
primary endpoint, this study al so showed a
significant inprovenent in tinme to first COPD
exacerbation. Because of the high norbidity and
mortality that is associated with COPD
exacer bations, reducing exacerbations is one of the

nmost i nmportant goals of the treatnent of COPD.
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37
Al 't hough these studies were not specifically
designed to eval uate COPD exacerbations, they are
i ncluded as secondary endpoints and these results
are shown in nore detail on the next slide.

[ Slide]

This slide shows the exacerbation-free
survival for all four pivotal trials. As you can
see and as | have already nentioned, study 039 and
study 091 showed a statistical significant
i mprovenent between the treatnent groups in favor
of Ariflo. These studies also showed a decrease in
oral steroid use associated with exacerbations in
these two studies.

Study 156, shown in this corner, nay not
have shown a difference in exacerbations since
patients were not required to be synptomati c upon
entry into the study as was required for all the
other pivotal trials. As a result, this may have
led to a lower rate of exacerbations and, in fact,
the placebo group in this study had an exacerbation
rate that was nearly 20 percent |ower than any of
the placebo groups in the other three studies.

I n European study 042 the relative risk of
experiencing a COPD exacerbation was conparabl e

between Ariflo and pl acebo-treated patients. These

file:///C|/Daily/0905pulm.txt (37 of 245) [9/11/03 9:56:15 AM]



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

data suggest that Ariflo nmay have positive effect
on COPD exacerbations, however, a study
specifically designed to eval uate exacerbations
needs to be conducted to confirmthis result.

As | have discussed, the pivotal trials
achi eved statistical significance in both primry
endpoints in the North American studies, and the
supporting data fromthe secondary endpoints
provi des support for the approval of Ariflo.

[Slide]

I will now discuss the remaining
supporting studies. The |ong-term extension
studi es were conducted primarily to evaluate the
long-term safety and tolerability of Ariflo. They
al so further evaluated FEV1 over tine. Subjects
fromNorth American study 039 were eligible to

enter |long-termstudy 041, and subjects from

Eur opean studies 042 and 091 were eligible to enter
study 040. While these were not controlled studies

and patients could be on other medications to treat

COPD, they provide inportant |ong-term data.
[Slide]
Shown here is the | ong-term extension
study 041. The first part of the graph, right

here, shows the double-blind, pivotal trial 039
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For this part of the study Ariflo is shown in
yel l ow and the placebo group is shown in blue. At
24 weeks all patients received open-label Ariflo.
Patients previously receiving Ariflo through
open-1| abel extension remained, in yellow, while
patients previously receiving placebo who then
received Ariflo are shown here in orange.

During the open-Ilabel period the use of
concom tant COPD nedi cations was simlar between
the treatnment groups. For the forner Ariflo group
FEV1 was mai ntai ned out to 84 weeks at a val ue
simlar to the baseline value on entry into study
039.

[Slide]

This slide shows the results from European
study 040. The results are sinilar to those seen
in 041, with the mai ntenance of FEV1 for as |ong as
60 weeks and a value simlar to baseline in the
patients that were previously treated with Ariflo.
Even with the caveats of uncontrolled studies,
these data indicate that Ariflo nay naintain FEV1
at a value similar to baseline substantially beyond
24 weeks.

[Slide]

Traditionally clinical devel opnent
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prograns for COPD have eval uated FEV1 as the
primary efficacy neasure. However, there are other
physi ol ogi ¢ neasures that provide clinically

rel evant information for patients with COPD.
Pictured here is a chest x-ray that shows nornal

| ung parenchyma and a chest x-ray froma patient
with severe COPD. As you can see, the lungs of the
patient with COPD are severely hyperinflated, with
a flattened di aphragm and evi dence of enphysena.
There is evidence to indicate that FEV1 al one may
have sonme limtations as a clinical outcome neasure
for the evaluation of efficacy in COPD. For this
reason we have used the neasurenment of |ung vol unes
as anot her conpl enentary nethod to evaluate the
effects of Ariflo in this patient popul ation

[Slide]

Thi s di agram shows the rel ationship
between the different lung volunmes. Total |ung
capacity, shown here, is the total volune of gas in
the chest after full inspiration. Functiona
resi dual capacity is the volune at the end of a
tidal exhal ation and residual volume is the anount
of gas in the chest after a full expiration.

Wth progressive di sease, as shown here on

the right, the loss of elastic reflowleads to
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hyperinflation with an increase in total |ung
capacity, functional residual capacity and residua
vol unme. These changes cause the patient to breathe
at a higher lung volunme and FRC and RV increase the
wor k of breathing and reduce the respiratory
reserve that is needed for normal anbul atory
function. Reduction of hyperinflation is inportant
because it reduces the work of breathing and is
associated with i nproved exercise capacity. Lung
vol unme reduction surgery is very effective in this
regard but is quite invasive. So, an effective
pharmacol ogic intervention to achieve a reduction
of hyperinflation would be preferable.

[ Slide]

Study 111 was designed to evaluate the
trough effect of Ariflo on static |ung vol umes over
12 weeks. The entry criteria into this study were
simlar to the pivotal trials, with the exception
that patients had to be hyperinflated with a
resi dual volume of greater than or equal to 120
percent of predicted at baseline. Denpgraphics and
pul nonary function characteristics were sinilar
between the Ariflo- and pl acebo-treated patients
and simlar to the pivotal trials. It is inportant

to note that these patients were also poorly
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reversible to al buterol

[Slide]

The primary efficacy variable was vol une
of trapped gas at trough as neasured by the
di fference between TLC measured by pl et hysnmography
and total lung capacity, or TLC, neasured by single
breath heliumdilution. Ariflo reduced the mean
vol ume of trapped gas by 140 ml. However, this
difference was not quite statistically significant.

Si nce pl et hysnography is generally better
than single breath heliumdilution to measure |ung
volunes in patients with COPD, the results of these
neasurenents are shown on the next few slides

[Slide]

Usi ng pl et hysnography, Arifl o denonstrated
a significant inprovenment in residual volune at
trough that continued to inprove over tinme. Again,
here is the placebo group and the patients treated
with Ariflo. The difference between Ariflo and
pl acebo was nearly 300 ml at endpoint.

[Slide]

Again, with plethysnography Ariflo
demonstrated a significant inprovenment in
functional residual capacity, with a difference

from pl acebo of nearly 300 ml at endpoint. Again,
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the difference in FRC continued to w den over the
12 weeks of treatnment. This substantial decrease
in air trapping was not associated with a
significant inprovement in trough FEV1 and again
hi ghlights the utility of evaluating |lung vol unes
in addition to FEV1 in patients with COPD. Later
Dr. Sciurba will speak to you about these results
and the inportant clinical benefits that they
provide to patients.

[Slide]

G ven the clinical experience with
t heophylline and the fact that there are sone
simlarities in their nechanisns of action, it is
inevitabl e that a conparison will be nmade between
Ariflo and theophylline. However, a direct
conparison with data currently available is really
difficult to make, and this is for several reasons.

First, there are no studies of sinilar
design that can be conpared directly. For exanple,
most of the studies in the recent Cochrane
nmet a- anal ysis were very snmall, ranging from 8-60
patients, of short duration, one day to eight
weeks, and have varying entry criteria for
reversibility, and were primarily designed to show

a bronchodil ator effect of theophylline.
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Theophyl line is a non-sel ective
phosphodi est erase i nhi bitor and the bronchodil ator
response i s thought to be predom nantly due to the
activity or the inhibition of phosphodi esterase-3,
while Ariflo selectively inhibits
phosphodi est erase-4. Phosphodi esterase-3 is
t hought to have nore activity in smooth nuscle
wher eas phosphodi esterase-4 is nore promnent in
inflammatory cells. In fact, theophylline at
therapeutic levels has very little activity on
PDE4.

It has al so been proposed that
t heophyl | i ne has sone anti-inflanmatory properties,
however this has not been well characterized in
patients with COPD. It is not thought to be due to
phosphodi esterase inhibition. One of the |argest
studies with theophylline is shown on the next
slide.

[Slide]

Thi s study, by zZuwal |l ack and col | eagues,
eval uated serial FEV1 after the first dose of
t heophyl li ne, on day one, and after 12 weeks of
treatment, and there are about 170 patients in this
anal ysis shown here. These data illustrate three

maj or points: Theophylline had bronchodil at or
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activity with an acute FEV1 response within one
hour which did not change significantly from week
one to week 12. This study only enrolled patients
that could tolerate the theophylline titration
period during the run-in so these are really the

t heophylline tolerators and 44 percent of patients
who wit hdrew during the run-in dropped due to
adverse events due to theophylline. An additiona
12 percent dropped because they could not achi eve
appropri ate serum theophylline |evels.

This slide al so shows the inportance of
the popul ation chosen for inclusion. Wen all
patients were considered without regard to
reversibility, as shown here, there is a 100 m
increase in peak FEV1l, which is consistent with
what was shown by the Cochrane neta-anal ysis.
However, when only the poorly reversible patients
were anal yzed there was about a 50 ml increase in
peak FEV1 and when theophylline was at trough the
FEV1 was back to near baseline |evels.

As you recall fromthe data that | have
al ready shown you, Ariflo did not have a
bronchodil ator effect in a simlar popul ation
Therefore, theophylline is predomnantly a

bronchodi | at or whereas t he predom nant effect of
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Ariflo in this population is anti-inflammatory.
[Slide]

So, in summary, Ariflo denonstrated

statistically significant benefits over placebo for

both co-primary endpoints, FEV1 and SCGRQ in the

North Anerican studies. While the European studies

did not neet statistical significance, the trends
in magni tude of effect from baseline were
consistent with the North American studies.
[Slide]
Supporting data provided additiona
evi dence for the efficacy of Ariflo in patients
with COPD. Ariflo denonstrated significant
benefits in relative risk of noderate to severe
exacerbations in two of the four pivotal trials.
The | ong-term extension studies confirned the

efficacy seen in the pivotal trials. FEV1 was

mai nt ai ned beyond 24 weeks and as | ong as 84 weeks

in the open-label studies. Finally, Ariflo
demonstrated a substantial reduction in |ung
hyperinflation at trough in a poorly reversible
popul ati on.

[Slide]

As we have di scussed toady, COPD is a

conpl ex and progressive disease, and since there
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are few nedications that treat the underlying
pat hophysi ol ogy of this disease there is a clear
unnet and urgent nedical need. The popul ation
studied in the Ariflo clinical programwas poorly
reversible to albuterol and these patients are felt
to be the nost difficult to treat. They also have
a faster rate of decline in FEV1 and | ow FEV1 is
associ ated with worse outconme. Patients with COPD
have had to rely on the sane drugs devel oped for
asthnma and have not had drugs with nechani sns of
action specifically targeted to treat the very
different inflammation that is seen in COPD
Ariflo is a novel nedication that was specifically
devel oped to treat the processes that are inportant
in this disease

The data fromthe pivotal trials are
supported by the studies that show the |long-term
mai nt enance of FEV1, the anti-inflamuatory effects
and substantial reduction in hyperinflation with
Arifl o, and support the proposed indication.

I would Iike now to introduce Dr. Kathy
Ri ckard who will review the safety analysis from
the Ariflo clinical program

Safety of Ariflo

DR RI CKARD: Good nor ni ng.
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[Slide]

My nane is Kathy Rickard and | amthe Vice
Presi dent of Respiratory dinical Devel opment and
Medi cal Affairs for daxoSnmithKline. |In the next
20 minutes | will review safety data for Ariflo.
The safety database for the Ariflo programis
extensive and the | evel of scrutiny that we have
performed in this programis sufficient to support
the approval of Ariflo for COPD

We believe that the safety data that we
wi Il present today denonstrates that Ariflo has an
acceptable and well defined safety profile for an
oral treatnment in patients with COPD.

[Slide]

As part of the evaluation of the safety of
Ariflo, the Phase Il and Il clinical program
i ncl uded over 50 studies including clinical
phar macol ogy studi es and dose-rangi ng studi es.
will present data fromthree clinical pharnacol ogy
studi es that address specific issues raised during
the Phase I1/111 devel opnent program However, ny
review today will focus on the Phase IIl clinica
program whi ch consi sted of extensive safety
monitoring in COPD patients. This included adverse

events, neasurenment of specific paraneters to
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assess effects of both gastrointestinal and
cardi ovascul ar and studi es that address |ong-term
safety.

[Slide]

The safety database is extensive and Phase
I'l'l consisted of over 3,400 patients wth COPD
over 2,000 of whomwere treated with Ariflo. The
vast majority were enrolled in four 24-week pivota
trials and our presentation will primarily focus on
these patients. For three of the four pivotal
trials patients were random zed in a 2:1 ratio of
Ariflo to placebo. These safety data were further
augnmented by the | ong-term extension studies which
eval uated over 1,000 patients treated with Ariflo
for up to three years, providing nearly 3,000
patient years of exposure.

[ Slide]

This table presents adverse events that
occurred in greater than or equal to five percent
of patients in either treatnent group. As you wll
see, the total percentage of patients experiencing
adverse events was simlar between Ariflo- and
pl acebo-treated patients. Synptons of
gastrointestinal intolerance, which included

nausea, diarrhea, abdom nal pain, dyspepsia and
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vom ting, occurred nore frequently in Ariflo
treated patients. However, it is inmportant to note
that the investigators designated the majority of
these as mld to noderate in intensity. Synptons
of COPD, upper respiratory tract infection and
coughing, tended to be higher in placebo-treated
patients.

O note, there were no clinically
significant differences in central nervous system
ef fects, including headache, between Ariflo and
pl acebo. Unlike the known CNS effects associate
wi th theophylline, there was no increased risk of
seizure with Ariflo.

[ Slide]

This slide includes adverse events that
led to withdrawal in greater than or equal to 0.5
percent of patients in either treatnent group.
Overall, the percentage of patients w thdrawn due
to adverse events was higher in Ariflo treated
patients and this was largely related to
withdrawals for G intolerance. However, synptons
of COPD led to a higher percentage of wthdrawal s
in patients treated with pl acebo.

To further evaluate G intol erance,

patients were specifically asked to report G
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adverse events. The next slide will discuss the
rational e behind the gastrointestinal safety
nmoni toring perfornmed during the clinical trials.

[Slide]

Ext ensi ve safety nonitoring was performed
to assess G effects. This was done to evaluate
both the adverse events associated with synptons of
gastrointestinal intolerance seen in humans, a
known cl ass effect of PDE inhibitors including
t heophyl line and caffeine, as well as a finding of
medi al necrosis of nmesenteric arteries in rat
nonclinical studies. This finding was specific to
rodents and was not seen in prinmates even at high
exposure for up to a year.

Furthernmore, there was no nmesenteric
i schenmi a and no downstream effects seen in any
organ, including the intestine and the liver, in
the rodents. It is also reassuring that although
medi al necrosis has been seen in rats adninistered
t heophyl line and caffeine, no clinically rel evant
ef fects have been seen after years of theophylline
use in patients with asthma of COPD

[ Slide]

During the Ariflo Phase IIl clinica

program regul arly schedul ed safety nonitoring was
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conducted. These tests included physical exans,
| aboratory assessnents, orthostatic vital signs,
fecal occult blood testing and the collection of
adverse events at regularly scheduled visits.
Along with the routine safety nonitoring,
conprehensive testing of patient-reported G
adverse events of potential concern was conduct ed.
G adverse events of concern were a subset of
adverse events and were characterized as such
because they were of concern to the patient or
interfered with their daily activities. Additiona
fecal occult blood tests, orthostatic vital signs,
| aboratory testing and physical exanms that
specifically evaluated the G system were conducted
for any patient reporting a gastrointestina
adverse event of concern

Rel atively late in the program follow ng
conpl etion of studies 039, 042 and 091 and after
initiation of studies 156, 041 and 040, these | ast
three studi es were anmended at the request of the
FDA to include a requirement for col onoscopy.
Col onoscopi es were recomended for patients with a
G adverse event of concern and a positive feca
occult blood or for direct observation of blood in

the stool. This was also a requirenment for study

file:///C|/Daily/0905pulm.txt (52 of 245) [9/11/03 9:56:15 AM]

52



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

168.

[ Slide]

An exanpl e of the extensive nonitoring
performed in patients in the Ariflo programis seen
here. Patients who conpleted the study on average
had six fecal occult blood tests, ten sets of
| aboratory eval uations, 13 sets of vital signs and
four sets of orthostatic vital signs checked
t hroughout the six-nonth period of the study.
Patients were questioned on each nmonthly visit
about 3 effects. W feel sure that with such
close nonitoring we were unlikely to mss serious
G effects if they occurred.

[ Slide]

This slide presents G adverse events of
concern occurring in greater than or equal to 0.5
percent of patients in either treatnent group.

Al though G adverse events of concern were nore
frequent in Ariflo treated patients, again, it is
important to note that the majority was designated
by the investigator as mld to noderate in
intensity.

[ Slide]

G adverse events of concern generally

occurred early in treatnment, within the first three
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weeks. On this slide the Y axis shows the
cumul ati ve percentage of patients reporting a G
adverse event of concern. The X axis shows the
study day. As you can see, after the first 30 days
of treatment the lines of this graph are parallel,
showi ng that these events occurred at approxi mately
the sane rate in both Ariflo- and pl acebo-treated
patients.

[ Slide]

Fecal occult blood tests were perforned
routinely at baseline and at the end of treatnent.
Addi tional fecal occult blood tests were perforned
in patients who experienced G adverse events of
concern. As shown on this slide, "total" refers to
all fecal occult blood tests perforned including
routi ne and those done for 3 adverse events of
concern. In the total popul ation the percentage of
patients with positive fecal occult blood tests was
simlar between Ariflo- and pl acebo-treated
patients. The sane was true for fecal occult bl ood
tests that were specifically performed for G
adverse events of concern

As stated earlier, several studies were
anended to include the requirenent for col onoscopy

for a G adverse event of concern and positive
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fecal occult blood. In those patients who
underwent col onoscopy the findings were consi stent
with conditions expected for the popul ation

studi ed, including diverticular disease, polyps and
henorrhoids and did not identify any safety
concerns. O note, though the data are not
presented here, |laboratory tests and vital signs
were perforned every four weeks. There were no

di fferences between treatnent groups in any

| aboratory value or vital sign obtained routinely
or for a G adverse event of concern, including
liver function tests, henogl obin hematocrit,

el ectrolytes, BUN, creatinine, urinalysis, anylase
or lipase. Fecal occult blood tests and

col onoscopy results suggest that the synptons
reported with @ intol erance were not associ ated
with @ pathol ogy.

[ Slide]

As stated previously, because of the
nonclinical findings of medial necrosis of the
mesenteric arteries in rats, there was an increased
interest in serious potential effects of the G
tract. It is inmportant to note that incidence of
several G conditions, including bowel ischem a and

perforation, is found to be generally higher in
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patients with COPD.

In the Ariflo clinical programincluding
the 24-week pivotal trials and the subsequent
| ong-term extensions there are five cases of
i schem ¢ bowel reported, two in study 156 in
pl acebo and three in the Ariflo patients in the
| ong-term extension studies. In the Ariflo
patients one was after a vascul ar procedure; one
experienced a COPD exacerbation associated with
constipation and a bowel perforation; and one was
admtted for exacerbation of rheumatoid arthritis.
This last patient was reported to have sequel ae of
ischemc colitis by abdominal x-ray. However, the
patient continued on Ariflo and conpl eted the
study. None of the cases was attributed to study
medi cation and all had other contributing factors.

As a reminder, the patients on placebo had
only six nonths of exposure conpared to up to three
years on Ariflo. As you can see fromthis data,
the incidence rate overall was lower in the Ariflo
group conpared to the placebo group. As you can
see, the clinical findings do not support the
occurrence of nesenteric vascul opathy in man that
was observed in rats.

[Slide]
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Finally, the incidence of serious adverse
events reported in the G body systemis shown
here. A serious adverse event included any event
that was fatal, life-threatening, disabling or
resulted in hospitalization. Serious adverse
events were lower in Ariflo-treated patients than
patients receiving placebo in the pivotal trial.
Taken together, extensive G nonitoring
denonstrated no increased risk of serious G
pat hol ogy with Ariflo treatnent.

[ Slide]

As shown, the clinical evidence supports
that Ariflo is not associated with increased risk
of bowel ischema. As with other PDE inhibitors
and caffeine, Ariflo was associated with nesenteric
vascul opathy in rodents that was not associ ated
with bowel ischem a. The clinical programincluded
extensive nonitoring of A events and denonstrated
no serious G effects. 1In fact, the incidence of
bowel ischem a was very |ow and comnparable in the
patients receiving Ariflo conpared to those
recei ving placebo, thus providing reassurance that
there is no association between Ariflo treatnent
and bowel ischem a.

[Slide]
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As a result of the cardiovascul ar safety
concerns with non-sel ecti ve phosphodi est er ase
inhibitors and mild cardionecrosis seen in rats
gi ven high | ethal doses of Ariflo extensive
cardi ovascul ar safety nonitoring was perforned
This included vital signs, ECGs and Holters. Since
cardi ovascul ar disease is common in patients with
COPD, potential cardiovascul ar effects of any new
drug are of particular interest.

[Slide]

During the clinical devel opment program
nore than 70,000 ECGs were done, greater than
68,000 in patients with COPD and, of these, greater
than 6,000 were perfornmed at Crax. |n addition,
over 1,000 Holters were perforned. Holter
monitoring results were integrated fromthree of
the pivotal trials of 24 weeks in duration and
study 168 of 12 weeks in duration. The Holters
wer e obtai ned at baseline, week one and the end of
treatnent in these studies. Al ECGs and Holters
were read in a blinded fashion by independent
car di ol ogi st s.

It is inportant to renmenber that nmany
patients with COPD have significant underlying

cardi ovascul ar di sease. |In fact, approximtely 50
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percent of the patients in the Ariflo Phase II
clinical trials reported at | east one nedica
condition that involved the cardi ovascul ar system
Thus, in this population it is inportant to ensure
that any new therapy does not increase

cardi ovascul ar risk

[Slide]

This slide presents the incidence of new
onset ECG abnormalities in greater than five
percent of patients in either treatnent group
There are small differences in sonme categories of
nuance of ECG abnornalities, however, these are
unlikely to be of clinical relevance. In general,
the percentages of new onset ECG abnornalities are
simlar between Ariflo and pl acebo treatnent
groups. Thus, extensive ECG nonitoring reveal ed no
safety issues with Ariflo.

[ Slide]

Again, there were no differences in
corrected QT interval between Ariflo- and
pl acebo-treated patients. As you can see, both
groups had a change from baseline in corrected QT
interval of less than 0.5 msec using Bazett's
correction. At any tine point on therapy a simlar

percentage of Ariflo- and placebo-treated patients
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60
had a change from baseline in corrected QI interva
greater than or equal to 30 msec. The numnber of
patients with greater than a 60 nmsec change in
baseline in corrected QI interval was also sinilar
between treatment groups. Simlar results were
seen when QI interval was corrected by
Fridericia's. Thus, there is no evidence of QT
interval prolongation with Ariflo.

[ Slide]

As observed with ECGs, there was no
di fference between Ariflo and pl acebo treatnent
groups in percentage of new onset of cardiac
abnormalities during 24-hour Holter nonitoring. O
note, there was no sustained ventricul ar
tachycardi a observed.

[Slide]

Lastly, the incidence of serious adverse
events affecting the cardiovascul ar body system was
lower in the Ariflo-treated patients conpared to
pl acebo. Taken together, the extensive cardiac
nmoni toring denonstrated no increased risk of
cardi ac events associated with Ariflo treatment.

[ Slide]

Death occurred infrequently, with death

reported in five, or 0.5 percent, of
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61
pl acebo-treated patients and seven, or 0.4 percent,
of Ariflo-treated patients. The deaths were al
due to cardiovascul ar or respiratory causes and
none was deened related to study nedication or was
unexpected for a COPD popul ati on who exhibited a
significant nunber of co-norbidities.

[Slide]

As nentioned earlier, patients completing
three of the 24-week studies had the option to
continue into an open-|abel |ong-term extension
study. Safety data was obtained for greater than
1,000 patients for up to three years, including
ext ensi ve nonitoring of gastrointestinal and
cardi ovascul ar events, |aboratory eval uations,
fecal occult blood tests and physical exans. The
results were simlar to the data fromthe pivotal
studies and identified no serious safety issues
during the long-term Ariflo adnm nistration. These
findings further support the safety of Ariflo for
patients with COPD.

[ Slide]

In addition to the clinical trials |I have
just reviewed, clinical pharmacol ogy studi es were
performed to investigate specific findings in

ani mal nmodels and to establish the potential for

file:///C|/Daily/0905pulm.txt (61 of 245) [9/11/03 9:56:15 AM]



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62
specific drug interactions relative to the
popul ati on studied. Areas investigated included
testicular degeneration seen in rats and rabbits,
adrenal cortex hypertrophy in rats and changes in
the reproductive organs of fenale m ce, consistent
with increased exposure to prolactin. As you wll
see, none of these findings in animals was found to
be of clinical relevance in humans.

Finally, studies were conducted to confirm
findings fromanimal studies that Ariflo would have
no significant pharmacoki netic and pharnmacodynani c
interactions with other drugs, particularly those
likely to be used in a popul ation of COPD patients.

[ Slide]

Noncl i ni cal data show testicul ar
degeneration in rats and rabbits, but this was not
observed in other species, including primtes. A
clinical study was perforned to definitively assess
the effect in humans. |In order to investigate
possi ble effects in a human reproductive system
Ariflo or placebo was adninistered at a dose of 15
nmg twice a day to 100 healthy, young nal e subjects
for 12 weeks. The subjects were followed for an
additional 12 weeks after the end of dosing. This

study did not identify any clinically significant
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changes in the total nunber of sperm per ejacul ate
or progressive and overall notility and norphol ogy
followi ng chronic dosing with Ariflo.

[Slide]

I n other nonclinical studies
adrenocortical hypertrophy was seen in rats. This
is a well recognized response of rats to PDE
inhibitors and is due to stinulation of ACTH
rel ease in response to increased cyclic AW
concentrations in the hypothal anmus and anteri or
pituitary gland. Additionally, in the nouse
carcinogenicity study a weak effect per nammary
tunmor induction was observed at high doses. These
turmors showed nicroscopi c changes that have been
seen with elevated prolactin levels. Studies in
m ce showed no change in prolactin |evels, however
evi dence of persistent diesterase was observed.
Therefore, the manmary tunor induction was |ikely
related to a state of pseudopregnancy, an event
that has no anal ogy in humans.

A clinical pharnmacol ogy study was
conducted in humans to explore the effects of
Ariflo on the HPA axis and prol actin secretion and
addi tional assessments of HPA axis function were

made in six other clinical pharnmacol ogy studies.
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The results of these studies indicated that |evels
of prolactin, ACTH, serumcortisol and urinary
cortisol were simlar fromrepeat dosing with
Ariflo or placebo.

[ Slide]

Finally, Ariflo had no significant
interactions or tolerability issues with the range
of drugs likely to be co-adm nistered in patients
with COPD, including albuterol, ipratropium
t heophyl | i ne, prednisol one, warfarin and di goxin.

There was al so no significant effect of
snoki ng on plasma levels of Ariflo. There was no
effect on the bioavailability of Ariflo
adm nistered with food or with the antacid Mal ox.
Co-initiation of Ariflo and erythronycin should be
avoi ded due to increased incidence of G
i ntol erance, and since unbound pl asma
concentrations were increased in patients with
severe hepatic inpairnment and severe rena
impairment, there is a potential to have increased
G intolerance in these patients.

[Slide]

In conclusion, the safety of Ariflo was
extensively evaluated with up to three years of

exposure, which translates to nearly 3,000 patient
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years of exposure. For patients with G adverse
events. They predom nantly occurred in the early
weeks of therapy and nost were mild to noderate in
intensity. Wile sone patients nmay experience
gastrointestinal intolerance upon initiation of
Ariflo treatnent, there is no evidence to suggest
that Ariflo is associated with an increased risk of
serious G sequel ae. Extensive cardiac nonitoring
t hroughout the clinical devel opnent program
denonstrated no evidence of an increased risk of
cardi ovascul ar events associated with Ariflo
therapy. In sumary, extensive safety nonitoring
identified no clinically significant safety
concerns in patients with COPD treated with Ariflo
for up to three years.

| thank you for your attention today and
woul d I'ike now to turn the podiumover to Dr. Frank
Sci ur ba

Assessment of Qutcone in COPD

DR. SCIURBA: Thank you. Good norning.

[ Slide]

| have been asked today to present sone
concepts in the assessnent of outcone in patients
with COPD, and particularly to place it in the

context of the data we have seen today on Ariflo.
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As we have heard, COPD still remains a problemin
our society and particularly with respect to
synptons and difficulty in treatnent of individua
patients.

[ Slide]

As you can see in these photographs of two
of our patients, these drawings to reflect rea
patients. Unlike asthma, COPD is a disease in
whi ch, despite maxi mal avail abl e treatnent,
patients remain synptomatic and continue to decline
over time. The patient on the left panel is in the
typical tripod position, and the reason he is in
this position is because his lungs are
hyperinflated. He uses his accessory nuscles. He
uses his arnms to anchor his accessory nuscl es of
inspiration; to pull in that final teacup of air by
pulling up on his first rib and his clavicle.

New drugs are needed to treat these
patients. The nany new cl asses of
anti-inflammtory drugs, including PDE4 inhibitors
and nmany products that are evolving, are necessary
and offer significant hope for these patients.

Unl i ke asthma, COPD has a great toll on
nortality. This study reflects the data, the

catastrophic data fromthe support study show ng
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67
the followup of patients adnmitted to the hospita
wi t h hypercapni a and exacerbation, while there is
an 11 percent in-hospital nortality rate. At 60
days 20 percent of these patients are dead. By two
years a full 50 percent of patients have died.

[ Slide]

Unfortunately as expressed in this N H
consensus statement in 1994 by Dr. Fi shman, no
single paraneter in patients with COPD is
sufficient to be considered the gold standard to
assess outcone in this disease.

[ Slide]

This concept was reiterated in a very
recent NIH consensus conmittee statenent on
clinical research and COPD needs and opportunities,
and anong the questions raised in this statenment by
the wor kshop was what measures of di sease status
are useful indices of therapeutic benefit? Wat
can be done to pronote the devel opnent in testing
of novel agents for the treatnment of COPD? And,
suggested that efforts to reduce these barriers
i nclude the exploration of alternative outcone
measur es.

I sincerely believe we need to | ook at

alternatives, including expiratory flow limtation,
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1 if we are going to be able to address the positive

2 i mpacts of these anti-inflamuatory agents as they

3 are going to be increasingly presented to the

4 scientific comunity and the adninistration

5 [Slide]

6 FEV1 has been an inportant proven

7 paraneter. On average it does reflect |ung

8 function and prognosis. It is a reproduc

9 measure and is responsive to various therapies,

10 which is well established.

11 [Slide]

12 As we have seen in this earlier slide,

13 fact on average FEV1, in this Anthonisen's

14 retrospective anal ysis, does reflect prognosis.
15 Unfortunately, there are, indeed, Iimtations to
16 using this as a sole paraneter. There is narked

17 i ndi vidual variation in synmptons and disability

bl e

in

18 i ndependently of FEV1. Synptomatic and functiona

19 response to therapy nmay be independent of FEV1 and

20 it may not reflect changes in inportant disease

21 activity which could lead to long-termfunctiona

22 decline or frequency of exacerbations.

23 [Slide]

24 This slide, Dr. Jones' data, shows the

25 rel ati onship between a synptom quality of
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i ndex, the St. George's Respiratory Questionnaire,
and the FEV1 as a percent of predicted. Wile
there is, in fact, a significant correlation, the r
squared rel ati onship shows that only 10 percent of
the variation in synptomscale is related to the
basel i ne FEV1 paranmeter. |If we focus on patients
with a value of 40 percent of predicted, we see a
range fromnearly normal to nearly completely
di sabl ed and the full range in between.

[Slide]

So, what other paranmeters in an individua
explain the synptons and expl ain the disease?
Wel |, one aspect that we can look at is
hyperinflation. Oher parameters include the
assessnent of inflammation both on the lung and the
systeni ¢ consequences of inflanmation.

This slide shows volume tinme curves in
patients with progressive lung disease. In
spi ronetry maneuver, as nost of you know, patients
are asked to take a deep breath all the way into
the top and blow it out as forcefully and as |ong
as they can. Patients with progressive disease
take |l onger and |onger to get the air out. Note
that as disease gets nore severe, in fact patients

do not get all the air out. It is not that their
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lungs are getting smaller, the lungs are very | arge
but the air remains trapped in the |ungs.

[ Slide]

The physi ol ogi ¢ consequences of that can
be measured. In a normal individual residua
vol unme--the air trapped at the end of a forced
expiration--and the functional residua
capacity--the air left in the lungs at the end of a
normal exhal ation--are conpared to COPD where there
are dramatic increases in residual volune and
functional residual capacity.

[ Slide]

The consequences of that are significant
hyperinflati on of the chest with flattening of the
di aphragm and shortening of the inspiratory nuscles
on inspiration. One of ny patients put this in
their terms. A patient who is a poet told me, "if
you want to experience what | feel take a deep
breath all the way to the top, let out a teacup of
air; don't go down to your |evel of relaxation but
a teacup of air. Now breathe in again fromthat
point and try and stay up there." What you feel is
the di sconfort of dyspnea from operating your
nmuscl es of inspiration in suboptinal positions.

[Slide]
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The reason why we have this sensation is
that in fact the entire nechanics of the chest wall
and nuscles are in suboptinmal configuration. As
opposed to a normal individual where at the end of
an inspiration, the chest wall is recoiling outward
to bal ance the inward recoil of the lungs, patients
with COPD remain with inward recoil of the chest
wal |l . So, when we start our next inspiration we
have to overcone that inward recoil and only then
can the increased inspiratory nuscle activity
result in noverment of air in the thorax. W
al ready discussed the inpact of flattened
di aphragm decreased air novenent for a given
anount of rmuscle contraction and effort.

[ Slide]

The clinical consequences are real in
pati ents who have x-rays such as this with
hyperinflation. These patients often will
describe, "I have difficulty with inspiration."
They may have troubl e perform ng the FEV1 maneuver
once a year on their birthday but they have to
inspire 16-20 times a mnute.

[ Slide]

That is really the disability in these

patients. During exercise things only get worse.
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These are the resting tidal volumes from expiration
and expiratory lung volune to inspiration in a
normal individual. As we discussed, patients with
COPD are markedly hyperinflated. As exercise
progresses they have less tine to exhale. A nornal
i ndividual will exhale nore conpletely and breathe
deeper and have significant reserve. They can
increase their rate. They can increase their flow
Patients with COPD are linmted in this air
trapping. It gets nore extensive and the end
expiratory lung volune gets closer and cl oser to
the maxi mal lung capacity and ceiling and their
synptons get worse

[Slide]

This study by Dr. O Donnell shows the
di sconnect in therapeutic response to al butero
between FEV1 and | ung vol unme response. Dr.
O Donnel | investigated a group of patients with
irreversible COPD and found that 83 percent of them
did have significant reductions in |ung vol ume
despite limted inprovenents in FEV1. Recall, this
is a post bronchodil ator maxi mum therapeutic effect
of this drug in this study.

[Slide]

Anot her aspect that FEV1 does not directly
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track is the degree of inflammation. This study,
whi ch we col |l aborated on with Dr. Hogg's group at
the University of British Colunbia, shows the fact
that in severe COPD patients who had undergone | ung
vol ume reduction surgery, when the tissue is

anal yzed in patients who had discontinued snoki ng,
there is ongoing, continued inflammation with the

i mportant increases in neutrophils, nmacrophages and
the killer CD8 |ynphocytes both in the air space
and in the tissue.

[Slide]

An editorial by Dr. Shapiro really
sunmmari zes this: "The cigarette burns out but the
i nfl ammati on rages on."

[Slide]

It occurs to ne that, in fact, an
anti-inflammtory study has been published. The
American Lung Health Study shows the inpact of the
anti-inflammatory effects of snoking cessation,
resulting in stabilization of FEV1 relative to the
ongoi ng relentless decline in FEV1L that occurs in
the conti nued snoki ng group.

[Slide]

So, if we interpret these concepts in the

context of the data that we have seen today, in
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fact the Ariflo group, cilonilast group, relative
to pl acebo shows a result that could be very
simlar to that. |In fact, this my be the effect
we see fromthese classes of anti-inflamuatory
drugs--stabilization relative to decline that woul d
normal |y occur.

[Slide]

Thi s study again shows the data on
i mprovenent in residual volune, decreasing residua
vol ume over time relative to the placebo group. At
end of study greater than 500 cc difference, 500 cc
difference in the Ariflo group relative to the
pl acebo group. Recall, this is a trough. These
val ues were obtained at trough pharmaceutica
concentrations. In addition, you see this
occurring over time. It is not an abrupt response.
This may be what we night expect to see with the
control of inflammation in the peripheral airways.

[Slide]

These surrogate markers of inflammation
are present in the cilomlast |ast, decreases in
the CD8 and the nacrophage concentrations relative
to the placebo group.

[SIide]

In conclusion, clinically rel evant
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out comes of novel anti-inflammatory agents for COPD
may need to include stabilization of FEV1

reduction in lung hyperinflation and surrogates

i ndi cating changes in airway inflammation. These
may be nost inportant when nmeasured at trough

| evel s of therapeutic concentrations.

FEV1, while it is indeed a useful measure
of severity and outcome in COPD, may not reflect
other clinically inportant neasures of |ung
hyperinflation and inflammatory activity.

| appreciate your attention. Thank you

Sunmary Renar ks

DR. VWHEADON: For those of you suffering
the caffeine effects, diuretic not nesenteric, |
promi se you, we are in the hone stretch

Ariflo is a novel nedication that was
specifically developed to treat the processes that
are inportant in COPD. Until now patients with
COPD have had to rely on the sanme drugs devel oped
to treat asthma. We believe that the data we have
reviewed this norning supports the approval of
Ariflo for the treatment of COPD

[ Slide]

Based on the increasing nortality of this

di sease, it is clear that COPD has been negl ected
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for far too long. It is only beginning to receive
the attention that it deserves. New
phar macol ogi cal therapy based on the
pat hophysi ol ogy of this disease may change the way
physi ci ans approach the managenent of this
progressive and debilitating disorder.

[Slide]

As you have seen, Ariflo effects are a
wi de variety of processes that are inportant in the
conpl ex pat hophysi ol ogy of COPD. There is an
urgent need for treatments that address the
underlying processes of this disease. Unlike
bronchodil ators, the novel nechani smof action of
Ariflo addresses multiple conmponents of COPD
Therefore, Ariflo represents a prom sing step
forward in the treatment of COPD

[Slide]

In conclusion, Ariflo offers an inportant
advancenent in the treatment of COPD. The
obj ectives of the Ariflo clinical programwere
achieved in this population for which we are
seeki ng approval. In this poorly reversible
popul ation Ariflo denpnstrated greater inprovenents
in the co-primary efficacy endpoints of FEV1 and

quality of life assessnents.
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Sone patients experienced G intol erance.
This generally occurred early in treatnent and was
mld to noderate in intensity. There were no
clinically significant safety concerns noted with
the long-termuse of Ariflo in patients wth COPD.

In this popul ation that has nmany
co-norbidities and comonly receives multiple
medi cations, Ariflo's lack of interactions with
frequently prescribed drugs is inportant. In
addition, since Ariflo is an oral treatnent it may,
i ndeed, inprove patient conmpliance. Therefore, we
believe Ariflo would be a valuable treatnent option
for patients with COPD.

I would also like to introduce four
addi tional experts that we have joining us this
morning. Dr. Loren Laine is Professor of Medicine
at the University of Southern California Mdical
School and is Chief of the @ Section, LA County,
U S.C. Medical Center.

Dr. Jereny Ruskin is Associate Professor
of Medicine at the Harvard Medical School and
Director of the Cardiac Arrhythm a Service at the
Massachusetts General Hospital.

Dr. Christina Wng is a Professor of

Medi ci ne at the David Geffen UCLA School of
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Medi ci ne and Program Director, General dinica
Research Center, Harbor, UCLA Medical Center.
Dr. Gay Koch is Professor of Biostatistics
at the University of North Carolina.
This ends our formal presentation and the
presenters, as well as our experts, are avail able

for any questions we may answer for you. Thank

you.
Comm ttee Discussion and Clarification
DR PARSONS: There are two minutes |eft
in the daxo presentation. |If there are, | would

say, very specific questions we could start now but
I woul d save nore broad questions for discussion
later. Are there specific questions regarding
specific details for the conpany that the committee
has right now? Dr. Apter?

DR. APTER | congratul ate you on your
presentation and | agree that COPD is a negl ected
di sease. Can you tell me why 95 percent of the
subjects in the focused trials were white and
mnorities and other patient groups weren't
i ncl uded?

DR. VWHEADON: Well, | will take the first
stab at that and then Dr. Knobil can add

Certainly, it is continually a target and an effort
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that we have very nmuch focused upon, that is, to
increase the variability or the diversity of the
patient populations in all of our clinical trials.
Unfortunately, as we have seen over and over again
in all sorts of chronic illnesses, it is very hard
to widen that diversity. W are focusing on it; we
are trying to do it very hard in a very focused
fashion. Unfortunately, in this particular
circunmstance in the North American studies we were
not able to get the diversity of patients that we
were hoping to get.

DR. APTER COPD dramatically affects

ot her patient groups, does it not?

DR. WHEADON: Certainly we recognize that.

Dr. Knobil?

DR KNOBIL: Yes, COPD does affect al
patient groups but traditionally Caucasi ans have
been sort of the largest population of patients
with COPD, and we see this in our clinics as well
as our clinical trials. The other patient groups
are probably somewhat under-represented in our
clinical trials and, as Dr. Weadon has al ready
said, we are working to change that. But
especially in European trials, it is difficult to

increase the diversity based just on the patient
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popul ations in those regions.
DR. PARSONS: | have been told we are
going to take exactly a 15-mnute break and we wll

resune for the FDA presentation. Thank you very

much.

[Brief recess]

DR. PARSONS: The next part of the program
will be the FDA presentation. | just want to

rem nd people that the plan for this norning was
that there would be 90 minutes for the G axo
presentation, which we have had. There is an
additional 90 mnutes for the FDA presentation. |If
the FDA presentation finishes earlier, the plan
will be for discussion open to both sides until
approxi mately twelve o' clock, and which tinme we
will break for lunch. So, that is the current
schedule that we are on. | would like to now start
with Dr. Anthracite who is going to start the
present ati on.
FDA Presentati on
I ntroduction

DR ANTHRACI TE: Good nor ni ng.

[Slide]

SB 2077499, also called Ariflo, also

called cilomlast, is a phosphodi esterase-4
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i nhibitor, as you have heard. It is a new
mol ecul ar entity and the first drug in its class,
and it is orally dosed twi ce daily.

The indication will be for the maintenance
of lung function, as defined by the FEV1, in
patients with chronic obstructive pul nonary di sease
who are poorly responsive to albuterol. This has,
as you have heard, been a multinational devel oprment
programin Europe, Australia, Japan, New Zeal and,
North America and South Africa

[Slide]

Qur presenters this norning are going to
be several. Dr. Virgil Wiitehurst first wll
present preclinical pharmacol ogy-toxicol ogy from
our perspective; followed by Dr. Sandra Suarez who
wi || discuss dose finding; Dr. Janes Gebert who
will talk about statistics and | will return to
di scuss safety and efficacy. Dr. Wiitehurst?

Preclinical Pharnacol ogy- Toxi col ogy

[Slide]

DR VWH TEHURST: Toxi col ogy studies are a
maj or part of the preclinical safety eval uation.
These studies determne the toxicity profile of a
drug. The characterization of the toxicol ogica

profile attenpts to identify target organs of
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toxicity; the no-observed adverse effect level in
animals, comonly referred to as the NOAEL;
determ ne severity, reversibility and
monitorability of toxicity; as well as determ ne
the margin of safety, which is a ratio based on

exposure conpari son between animal s and hunmans.

There are several ways to conpare the exposure. In

this case we used the plasma area under the curve
of the drug in both animls and hunans.

[Slide]

The toxic effects of cilomlast in aninals

was studied in mce, rats, rabbits and nonkeys.
These studies reveal ed that cilonilast induces
arteritis, testicular degeneration, adrenal cortex
hypertrophy, nyocardial necrosis and G

di sturbances in animals. For the purpose of
today's discussion, we will focus on the findings
related to arteritis due to the severity of the
lesion. W are asking your opinion on howto
resol ve this issue

[Slide]

First sone brief background information on

arteritis. Arteritis is inflanmmation, henorrhage
and necrosis of the blood vessels. Arteritis

appears to be a class effect of PDE inhibitors,
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rolipramfor one and others. There are about 12-15
at the agency, mpbst of which cause arteritis in
ani mal s.

The Division's current concl usion based on
our experience with PDE inhibitors is that
arteritis is irreversible in animals. The sponsor
has submitted preclinical data which they feel show
that arteritis may be reversible. However, we fee
that these data do not adequately address
irreversibility.

In addition, the sponsor suggests that
arteritis observed in the rat is likely a
consequence of vasal dilation and resulting
henodynani ¢ changes. However, we do not believe
that the sponsor has adequately denonstrated this
associ ati on, whether the lesion may be the result
of direct drug-induced toxicity.

W are concerned about arteritis in this
application because of its lack of a margin of
safety. |If a safety margin is based on AUC, as in
this case, we generally consider a margin of 1 or
greater to be adequate to support the safety. A
narrow margi n of safety suggests that the drug is
nmore likely to cause sinmlar toxicity in humans at

t he recommended clinical dose
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W derive the margin of safety fromthe
nmost rel evant ani mal species. Wen there is a lack
of evidence of human rel evancy anong the ani nal
species the margin of safety is derived fromthe
nmost sensitive species. In many cases, including
cilomlast, the npst sensitive species is the nost
rel evant species. As | will show you |ater, the
cilonm | ast exposure at the NOAEL in the rat, the
nost sensitive and rel evant species, was only a
fraction of that in human at the proposed dose.

[ Slide]

This table illustrates nmy point of the
| ack of safety margin of the cilonil ast
application. The table also provides a gl ance at
the dose-response rel ationship of the drug and
arteritis. Species tested are listed in the far
|l eft colum. The doses at which arteritis occurs
or is absent is listed in colums two and four
Colums three and five present plasma drug |evels,
AUC correspondent to these doses. The far right
columm represents the safety margin derived from
t he AUCs.

Human AUC here is 22 ntg/hour/m. As you
can see, arteritis was observed in rats and mce

but not in nonkeys. Note that the dose response of
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arteritis is very steep. Take the rat data as an
exanple. No |lesions were seen at 20 nyg/kg.

Lesi ons were noted at 30 ng/kg and higher. Death
occurred at 40 mg and higher. The safety nmargin
derived fromthe rat data is 0.2. Furthernore,
arteritis in rats occurred at an AUC that was only
half of that in humans at the proposed clinica
dose.

As was nentioned earlier, arteritis was
not found in the nonkey. The nonkey does not
appear to be a sensitive animal nodel for the
detection of arteritis based on the |ack of
information in the literature and the agency's
experience with PDE inhibitors.

You might ask why clinical trials at such
a dose were allowed to proceed given the | ack of an
adequate safety margin. The answer is that the
kinetic data was inconplete in the devel opnent al
phase and that initially a safety margin for
arteritis was present. W recomended that these
toxicities be closely nonitored during the clinica
trials.

[ Slide]

To summarize, cilomlast-induced arteritis

and death in rats, the severity of the toxicity in
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rats increases over a narrow range of exposure.
Human exposure at the proposed clinical dose is
hi gher than the toxic dose in the rat.

[Slide]

Therefore, the data provide no margin of
safety for arteritis conpared to the proposed
clinical dose reginmen, and arteritis is a
significant safety concern. Thank you

Dose- Fi ndi ng

DR, SUAREZ- SHARP: Good norni ng, everyone.

[Slide]

I will focus ny presentation on study 032,
whi ch was a Phase || dose-response study foll ow ng
multiple admnistration of oral cilom|ast at doses
of 5, 10 and 15 ng twice daily given to patients
with COPD, for six weeks. | would like to nmention
that | will be mainly tal ki ng about two issues,
dose-response for efficacy issue and dose-response
for safety issue

This study, 032, had a parallel design and
i ncluded around 100 subjects for treatnent, and it
had a dropout rate which was around 16 percent and
was sinmilar across treatnents. Wat | have plotted
here, as you can see, is the nmean change from

baseline in trough FEV1 as a function of visit and

file:///C|/Daily/0905pulm.txt (86 of 245) [9/11/03 9:56:16 AM]

86



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

87
treatnent. In this case the blue profile
corresponds to placebo. The black profile
corresponds to the 10 ng dose, the green to 5 nyg,
and, in grey, to the 15 ng dose.

It can be observed fromthis slide that
only the 15 ng dose was seen to be different from
pl acebo at all visits, including endpoint. Al so,
you can observe fromthis that the 10 ng dose had a
| ower efficacy than the 5 ng dose. Fromthis
study, it was concluded that there was a | ack of
dose order response for cilomlast at doses of 5,
10 and 15 ng given twice a day, and also that only
the 15 ng dose was significantly different from
pl acebo.

[Slide]

What | have plotted here is the
rel ati onship between cilom | ast trough
concentrations as a function of dose just to show
you that | ack of dose response that | showed in the
previous slide has nothing to do with | ack of dose
proportionality. |In other words, as the dose of
cilonmilast increased the cilomlast trough
concentrations increased, as you see here,
proportionally.

[Slide]
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Further analysis by the FDA showed that
the 10 ng dose had a hi gher baseline FEV1. In
fact, both the nean and the nedi an baseline FEV1
was higher for the 10 mg dose. When we woul d
correct for this discrepancy in baseline, we would
obtain this plot.

[Slide]

What | have done here is to plot the
change from baseline and FEV1 after baseline
adjustnent as a function of treatnment and visit.
In this case the green profile corresponds to
pl acebo, white to 5, yellowto 10 and 15 ng is
depicted here by blue. It appears that the 10 ng
dose may be significantly different from pl acebo.
Also, it mght be that we mi ght have a dose order
response relationship. However, a |lack of
exi stence of dose response or the clinica
rel evance of this 10 ng dose with respect to
pl acebo cannot be deterni ned because the 10 ng dose
was not tested in Phase Il clinical trials.

[Slide]

So far | have tal ked about the
rel ati onshi p between dose and response. Now | am
going to show you a correl ati on between

concentration of cilomlast, in this case trough,
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with efficacy, in this case FEV1. What | have
plotted here is the change from baseline in FEV1 as
a function of cilomlast concentrations. It is
clear here that it appears that there is not a
clear correlation between cilonilast trough
concentrations and this clinical endpoint based on
FEV1. The reason for that nmay be that the data was
hi ghly variable, as you can see here. Both the
trough concentrati ons and FEV1 were highly
variable. You see a high inbalance in the data.

O, it may be because maxi mum response was achi eved
at concentrations covered by the 10 ng and 15 ngy
dose.

[ Slide]

Now let's nove to the relationship between
safety and dose. Wiat | have plotted here is the
percent age of adverse events occurring in nmore than
five percent of patients in any treatnent group as
a function of dose and side effect. You can see
here that as the dose increases this percentage of
ei ther abdom nal pain, diarrhea, nausea and
vomi ting increased.

[ Slide]

How do we know about the relationship

bet ween concentrations and safety? Well, what |
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have done here is to show you the rel ationship
between cilom |l ast trough concentrations in
patients having gastrointestinal side effects
agai nst those having no side effects. It is
observed here that | have plotted the cil om | ast
trough concentrations as a function of visit and
dose for abdomi nal pain, nausea, voniting and those
pati ents having no adverse events.

It is shown in this slide that these
patients having gastrointestinal side effects had
cilonm | ast trough concentrations which ranged from
as low as 35 and as high as 1,500 ng/m, and those
patients having no side effects had plasma trough
concentrations which were between six and higher
than 2,000 ng/m. This tells us that there is not
a clear correlation between cilonilast trough
concentrations and side effects. The reasons for
that may be various. It may be because of the high
variability of the data, or maybe because sinply
there is no correlation between cilom|ast trough
concentrations and safety.

However, | want to mention that the
sponsor submitted the data from 032. This study
was a nultiple dose study conducted in healthy

vol unteers, given doses from2-20 nml tw ce a day.
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Fromthat study it was shown that the frequency of
side effects was correlated to Crax of cilonilast.

[Slide]

I n conclusion, we can say that the
dose-response rel ationship was not fully addressed
by the sponsor. | showed you that the 10 ng dose
may be significantly different from placebo.
However, the clinical relevance of the 10 ng dose
cannot be determ ned because the data fromthis
study was not robust enough and the 10 ng dose, as
| mentioned, was not tested in Phase Ill clinica
trials.

W observed that there was a | ack of
concentration-response relationship and, as | said,
that may be due to the large degree of variability
in the cilomlast plasm trough concentrations.
The coefficient of variation was rather high,
hi gher than 60 percent. The data was highly
unbal anced.

A hi gher incidence of side effects, such
as nausea, abdom nal pain and diarrhea, was
observed with increasing doses of cilonilast.

[Slide]

Finally, as | said, plasma concentrations

i ncreased proportionally to dose, however, no clear

file:///C|/Daily/0905pulm.txt (91 of 245) [9/11/03 9:56:16 AM]

91



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

correl ation between was observed between trough
concentrations of cilomlast and some adverse
events, and this nay be due to the high variability
of the data or just because there is no correlation
between cilom |l ast trough concentrations and side
ef fects.

[Slide]

Finally, I would like to acknow edge sone
peopl e who contributed in the review of this study.
Thanks for your attention.

Statistics

DR CEBERT: Good norni ng.

[Slide]

I have been asked to give sone background
material. The results of the individual studies
will be given by Dr. Anthracite

[Slide]

The topics | amgoing to talk about are
t he Hochberg procedure which was the procedure the
sponsor used to declare significance of the two
primary endpoints. | will talk about the repeated
measures analysis. | will talk about properties of
the endpoi nt anal ysis which was the sponsor's
supportive analysis. Then, | wll talk about

sanpl e size and delta of the sponsor's.
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[Slide]

The Hochberg procedure is a nodified
Bonferroni procedure with two endpoints. |If both
of themare significant at the 0.05 level, they are
both significant. |If one fails to be significant
at the 0.05 level, the other is significant if it
is significant at the 0.025 | evel

This is statistical significance, not
clinical significance. In a regulatory setting
this may not be appropriate in sonme situations
because in sonme situations, because of risk/benefit
consi derations, you may need both to be
significant. It also m ght cause sone troubles
about witing a label if you didn't have one study
where both of themwere significant.

Anot her kind of subtle thing is that the
95 percent confidence linmits on the differences
bet ween treatnment nmeans are not really appropriate
in this situation because sonetinmes you don't use
the 0.05 to judge significance; it is the 0.025
| evel which you use to judge significance. 1In sone
cases 97.5 percent confidence Iimt night be nore
appropri at e.

[Slide]

The repeat ed neasures anal ysi s conpared
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treatnent over the whole treatment period, in this
case 24 weeks. There is no inmputation of mssing
values for the visits. It tends to underweigh
dropouts a little bit because they contribute |ess
data to the analysis. It overweighs earlier
visits. You have to nmake sone types of assunptions
for the anal ysis about what the correlation
structure of the visit date is. This nmeans there
are nultiple p values. In this case, for the
sponsor's results it really didn't matter very
much. No matter what assunption was nade, they
tended to get the sane results.

[Slide]

The sponsor used endpoi nt anal ysis, which
was their supportive analysis which did tend to
support the results that they saw for the prinmary
analysis. It gives little or no weighting to the
earlier visits. Al patients, including dropouts,
get equal weight. There is no inputation of
m ssing values in this type of analysis because it
uses the | ast observation for each patient.
However, it is equivalent to doing a last visit
anal ysis after you do | ast observation carried
forward for all dropouts. Usually the delta in

this particular analysis is larger than the delta
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in the repeated neasures analysis. However, there
is also nore variability in this because extrene
val ues are used for those peopl e who dropout
because of |ack of efficacy, and al so because you
are using one value from an observati on as opposed
to the repeated neasurenent that is using a nean
overall visit data.

However, since these are somewhat acting
at cross purposes, you don't really know how the p
values will compare. Sonetines the p value of the
repeat ed neasurenent might be smaller than the p
val ue for the endpoint anal ysis.

[Slide]

The sponsor, in his choosing a sanmple
size, used 90 percent power. Three of the four
studies used 2:1 weighting. The alpha |evel was
chosen to be 0.025 for both endpoints. They nmay
have done this to ensure if one failed to be
significant the other one could be significant.

Delta is the true differences between the
means. It was assuned to be 120 ml for FEV1. It
was assuned to be 4 for the St. George's
Respiratory Questionnaire total score. Four
happens to be the value that is declared to be a

mnimally inportant difference by the devel opers of
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96
the instrument. This may give statistica
significance, again, but not clinical significance.
A large sanple size--it can becone significant even
if you m sjudge what your true delta is. A large
sampl e size also is good for getting the best
estinate of what the true delta is in that
particul ar popul ati on.

[Slide]

One of the things that | sonewhat
reflected upon is why did they get significance in
this situation when their true delta was smaller
than what they had assunmed? The two factors that |
think influenced it nost is the fact that they did
choose 90 percent power. They chose hi gh power.

Al so, they chose an 0.025 significance level. In
sonme cases they only had to get 0.05 to be
significant for both.

One of the things that you are going to be
asked to reflect on is whether the anount of
ef fi cacy observed is adequate for approval. | wll
turn it over to Ray Anthracite right now.

Ef fi cacy and Safety

DR. ANTHRACI TE: Hell o agai n.

[Slide]

The background for this presentation is
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that there are four preclinical toxicities of which
you heard some. Mesenteric arteritis was our chi ef
concern because it appeared to be the nobst serious
animal toxicity and, in fact, was found in two
species. The remaining three will not be addressed
because it is only nesenteric arteritis that really
reflects on approvability ultimately of this
compound.

In terns of dose selection, as you have
heard from Dr. Suarez, we do agree that the dose
selected at the tine it was selected was
appropriate for developnent. In terns of the
statistics, we certainly agree with the
appropri ateness of the anal yses chosen

[Slide]

Wth that out of the way, this is the
outline of what | hope to present to you today.
Efficacy will be shown, hopefully, or at least wll
be denonstrated by four pivotal trials. There wll
be co-primary endpoints, the trough FEV1 and the
SGRQ  Because of the indication, which is
mai nt enance of lung function as defined by the
FEV1, although the SGRQ is technically a
co-primary, nost of the heavy lifting nust be done

by the trough FEV1, with the SGRQ the St. George's
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Respiratory Questionnaire, filling in as a
supportive study for approval. Secondary endpoints
were al so investigated for support of approval

The safety analysis which will follow will
deal with the usual things one sees with safety
anal yses, adverse events, serious adverse events,
wi t hdrawal s due to those adverse events and deat hs.
We wi |l emphasize gastrointestinal adverse events
of concern and the adequacy of the evaluation for
the mesenteric arteritis that raised concerns in
the preclinical data.

[ Slide]

Thanks to the work done by
G axoSmithKline, | think we can nove through many
of these slides relatively nore quickly than
woul d have thought. There are four asthma trials
with over 1,000 patients in themwhich will benefit
us nostly for safety.

The COPD studi es nunbered over 5, 000
peopl e, most of which we will |look at for efficacy
will be the well-controlled pivotal trials. The
remai nder of themare long-term uncontrolled
safety trials which will speak to safety, and there
will be sonme safety data picked up fromthe

mechani sm of action and cardi ol ogy safety studies.
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[Slide]

This has pretty much been gone over by
GSK. These are multinational. There is a
four-week run-in period with a 24-week doubl e-cling
period. This is in COPD patients and they are al
current or forner snokers.

[Slide]

I think you have al so seen that the
pre-al buterol FEV1/final capacity ratio of 0.7 was
an inclusion criterion, and all of these fol ks had
to have a post-al buterol forced expiratory vol unme
in one second of 30-70 percent of predicted.

Poor responsiveness to al buterol,
ultimately called fixed airway obstruction, was
defined as post-al buterol forced expiratory vol une
in one second of less than or equal to a 15 percent
i ncrease over baseline, or by a less than or equa
to 200 m increase over baseline.

[Slide]

I will just contrast sone of the
simlarities and differences. Virtually all the
four co-primary or primary efficacy endpoints were
the sane in the four studies, and so was the
statistical analysis. The prinmary efficacy

endpoints were a little difficult to appreciate
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qualitatively. They were the difference between
treatments in nean changes from baseline, so a
difference of differences.

Three of the studies had the sane
random zation strategy, which was 2:1 random zation
of cilomlast to placebo. Al five of the
secondary endpoi nts were common for studies 039,
042 and 091. Study 156 cane later, after the
results of the first three were known, and that was
changed slightly to provide for 1:1 randomi zati on,
pl us a couple of other mnor changes that woul dn't
af fect our primary endpoints.

[Slide]

The sponsor has covered this rather nicely
too. There has been a slight difference in
responsi veness to al buterol by the anpunt of
al buterol given. There was sone pharmacoki netic
sanpling. To point out one thing | believe they
did not cover, in study 091 there was a two-week
doubl e-blind run-out period, during which placebo
patients continued to take placebo and cil om | ast
patients were re-random zed 1:1 to either receive
cilonmlast or placebo. W will see the results of
t hat .

[Slide]
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These are the denographi cs and di sposition
of the Phase IIl patients. You are going to see
sone difference in nunbers in ny presentation and
theirs. In sonme cases | amtalking about the Phase
Il pivotal trials and in sone cases later, in
safety, | will be tal king about all asthma and COPD
patients. So it gets a little confusing and | wll
attenpt to define the denominator as | hit it.

These are all the pivotal trials. You can
see here, as has been said before, there is nale
predom nance in both groups at random zation. They
are nostly Caucasians. They are 65 years of age.
They have a nmean FEV1 of about 50 percent of
predi cted, and they have a reversibility of about
6.5 to 6.7 percent. This is the percent
reversibility induced by albuterol. | wll ask you
to remenber that nunber. The snoking history was
over 50-pack years. Those who conpl eted the study
constituted 75 percent approximately, in round
nunbers, of the placebo group and 70 percent of the
cilomlast group. So, we have 35 or 30 percent
dr opout s.

[Slide]

Now we will display the data in a sonewhat

different fashion than you have seen it before.
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Prior to this you have seen small differences
magnified. This is a little bit conplicated. Let
me explain it to you. This is the trough FEV1 for
one of the pivotal trials, study 039, at each week
or visit. On the Y axis is the trough FEV1 in
liters and the categories on the X axis are seen in
the title to the table. The first two bars are
blue and red. Blue is placebo; red is cilomlast.
The first two bars are for baseline, followed by
week 2, week 4, week 8, 12, 16, 20 and 24. The

|l ast colum is reserved for the mean change from
basel i ne.

I think you can npbst expeditiously see the
mean change from baseline in the |ast colum of the
table, and the nmean change is shown to be 30 m for
the placebo group in the negative direction and 10
m for the cilomlast group. Looking at the 30 m
drop in the placebo group, where in fact does that
occur? | think you can see, just by inspection of
the placebo row, that most of it occurs in the
first two weeks. There is sone data variability
thereafter but the drop in the placebo group occurs
early.

[Slide]

Movi ng on to the second pivotal trial with
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the trough FEV1, this is study 042, we have exactly
the sane setup and exactly the sanme size of axes
and representations. Again, placebo is in blue;
cilonmlast is inred. The FEV1 trough is on the Y
axis and the visits are given on the X axis. The
mean change from baseline again is way over in the
right colum. The nean change from baseline for

pl acebo i s nothing. The nean change from baseline
for cilomlast was an inprovenent of 30 nl, and
this seened to have occurred probably over the
first four to eight weeks, if you can trust changes
over time in tables like this. Remenber the 25-30
percent dropouts? Cearly, any change over tine in
any of these tables reflects a conbination of
things, both a change over tine and the results of
t he dropouts.

[Slide]

In study 091, again noving the right
columm, the placebo group here shows a nean drop of
30 M and cilomlast shows no change at all. The
drop in the placebo group seens to have occurred
predom nantly over the first four weeks, although
there is an additional drop apparently at the end
of about 10 cc. In any event, we |look at this as

the placebo group having nost of its drop early on
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[Slide]

This is the sane study, 091, for the
two-week run-out. The placebo, in blue, at the
24t h week continued to get placebo, unknown to
them The brown and orange columms are SB
207499-treated patients at week 24 on the left, and
run-out on the right. The ones in brown were
random zed to continue taking cilomlast and the
ones in orange were randonized to be switched to
pl acebo.

Rat her than trying to interpret snal
differences in the colums, take a | ook at the cel
entries. The pl acebo-placebo group, which is in
bl ue, shows at week 24 a 1.39 trough FEV1 and a
mean trough FEV1 at run-out of 1.38, for a 10 n
drop. The cilomlast group that was continued on
cilomlast went from1.46 to 1.45, a 10 ml drop
The cilomlast group that started taking placebo
al so showed the sane 10 ml drop. So, there seens
to be very little difference when cilomilast is
replacing the placebo at | east over two weeks.

[Slide]

This is the last and final study, the one
done with 1:1 random zation. It is again shown in

the sane graphical setup as the previ ous ones have
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been. If we nove to the table in the |ast colum
over, you can see that here the nean change from
basel i ne of the placebo group was a negative 20 m.
An i nprovenent was shown in the cilomlast group of
10 M. If you track back over the placebo visits,

I think you can see that nobst of that drop occurred
over the first four weeks.

I will mention too that, again, changes in
time are confounded by dropouts. So, it is very
difficult to know what this means, at least in
terns of maintenance of lung function

[Slide]

This sinmply attenpts to show all the
studies together. BL stands for baseline, as you
m ght inagine. MC stands for nean change. Here
you can see that for placebo, just |ooking across
the placebo group for all studies, the nean change
was 30 ml down for study 039; no change in study
042; a 30 ml decline in study 091; and a 20 mi
decline in study 156. This could equally represent
the dropouts or a change over tine.

The apparent inprovenent of cilonilast,
whi ch coul d al so represent an effect of dropouts,
was 10 ml in study 039; 30 ml in study 042. There

was no real change in study 091, and a change of 10
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m in study 156.

Looking at the first yell ow colum, the
difference of differences was 40 mi and this was
statistically significant. 1In study 156, which was
a much |l arger study and al so took the heavy
advantage of the efficiency of 1:1 random zation, a
20 m difference of differences was standardly
significant.

Recal | that | asked you to renmenber the
al buterol reversibility. It turns out that the
best difference of differences of 40 m in study
039 is less than three percent of the baseline.

[Slide]

Movi ng on to the so-called co-primary
endpoint, which in fact was called primary but here
serves a secondary role, we have the total St
George's Respiratory Questionnaire. There are only
three visits at which this was determ ned,
basel i ne, week 12 and week 24. The setup for this
graphic is very much like the last. It is noted
that this is a 100-point scale and we are show ng
about half of it on the Y axis so this magnifies
the differences. The last colum in the table
agai n shows the nmean change. The placebo shows a

0.4 unit nean change; the cilomlast shows a 3.7
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mean change in the negative direction. That mean
change in the negative direction is an inprovenent.
As in the Borg scale, you will see that the
negative direction is | ess synptons, better
out cone.

For the purposes of interpreting this, Dr.
Jones who devel oped the instrunment has studied it
and found that a change of greater than or equal to
four units is slightly efficacious. Geater than
or equal to eight units is noderately efficacious,
and greater than or equal to 12 units is very
efficacious. These don't neet either of these
criteria.

[Slide]

Here, in study 042, junping to the
right-nmost columm of the table we find the nean
difference by the placebo over time is negative 4.9
units which does, in fact, reach the criteria of
slightly efficacious. Cilonilast shows an
important of mnus 4.2 units, which is slightly
ef ficacious but less so than pl acebo.

[Slide]

In study 091 the St. George's Respiratory
Questionnaire, again noving the right-nost colum

in the table, shows an inprovenent of negative 2.3
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units for placebo and negative 2.7 units for
cilomlast. So, inmprovenent is shown by both
treatnments with a slight edge to cilonilast.

[Slide]

Finally study 156, the pl acebo shows an
i mprovenent of 1.3 units; cilomlast of 3.2 units.
This has inprovenent in both treatnents with an
edge to the cilomlast.

[Slide]

I think overall you can see, just |ooking
at the yellow for exanple as nost of these are not
going to be terribly germane, the inprovenent in
cilomlast in study 039 was negative 3.7 units.
There was actually a worsening of synptons on
pl acebo of 0.4 units, to nake a difference of
differences of 4.1 units. Again, this would be
considered slightly efficacious.

In study 156, which is the last two col um
over, there was inprovenent in both of the
treatnents, with a difference of differences of
mnus 1.9 which did achieve statistica
significance. It is, however, not even close to
slightly efficacious. So, by our judgnent this has
provi ded support in one of four studies.

[Slide]
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There was a host of secondary efficacy
endpoi nts and we coul d have bel abored them as wel |
as the tertiaries but, since the indication is
mai nt enance of lung function by FEV1, it seens |ess
needful to delve into things that aren't germane to
that particul ar endpoint.

The trough vital capacity was one. This
did tend to track with the forced expiratory vol ume
in one second because they are highly correl ated.

The post-exercise six-mnute wal k for
breat hl essness by the nodified Borg scale, an
11-point scale, we felt unconditionally supported
efficacy of sone kind in cilonmilast. There was a
summary diary COPD synptom score; a six-mnute wal k
in neters; and a percent of patients who were COPD
exacerbation-free through 24 weeks. CQur feeling
was, after |ooking at these qualitatively, that the
post -exercise Borg scale did, in fact, support the
efficacy of cilonilast.

[SlIide]

The Borg scale is an ordinal scale that
enphasi zes severe dyspnea. Seven of the 11
categories are varying degrees of "severe."

[SIide]

This is a little bit conplicated. It is

file:///C|/Daily/0905pulm.txt (109 of 245) [9/11/03 9:56:16 AM]

109



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

unlike the last several slides you have seen. This
attenpts to | ook at baseline and the mean change
for each of the separate studies. Again, the Borg
scal e has a 10-point scale and about half of that
scale is represented on the Y axis, which tends to
make the differences magnified. 1In fact, in every
case | think you can see that the orange or beige
columms tend, in fact, to be negative, while the

bl ue colums are positive, as a nean change. That
represents an i nprovenment, much like the St
George's Respiratory Questionnaire did. Negative
changes are very good when you are tal king about
synmptons. So, 039 showed a nmean change that was an
i nprovenent or a decrease in synptons that was
superior for cilonm|ast over placebo, as was 042,
as was 091 and 156.

[ Slide]

So, in summary of these efficacy trials,
the forced expiratory volune at trough in one
second was shown over 24-week trials. Now, do
recall that the support for naintenance of |ung
function or the investigation of maintenance of
lung function of the four published trials shown
were all shown over three to five years. This is

over a considerable period of tine | ess than that,
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wi t h confoundi ng by 25-30 percent dropouts.

We feel that a placebo decline in three
trials occurred over the first few weeks and did
not occur at all in the fourth trial. Two of the
four pivotal trials statistically supported
significance of this endpoint.

In the SGRQ St. Ceorge's Respiratory
Questionnaire, a supportive trial for our
consi derations, one of four pivotal trials was
statistically significant and slightly efficacious.
We felt that a secondary endpoint, one of five,
showed sone support for SB 207499

[Slide]

The question to the conmttee, that cannot
be divorced from showi ngs of efficacy, is has
cilonilast shown a nagnitude and consi stency of
efficacy that is sufficient to approve it for the
i ndi cation of mai ntenance of lung function?

[Slide]

Having said that, we will go to the
integrated safety outline. This will include a
variety of different denom nators. W choose to
|l ook at all of safety together for all patients
exposed to a drug. So, in this case we have chosen

to l ook at asthma and COPD. The hope is to find
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112
very infrequent events that might be clinically
significant to patients.

Additionally, we | ook at COPD controll ed
trials only and COPD uncontrolled | ong-term safety
extensions. Again, as | said before, we | ook at
adverse events, serious adverse events and
wi t hdrawal s due to adverse events as well as
deaths, and we will enphasize gastrointestina
adverse events of concern, as well as the adequacy
of evaluation for nesenteric arteritis.

[Slide]

The denographics for all the asthma and
COPD patients are not very different fromthe
demogr aphics for safety of COPD patients because
the COPD patients nostly drive the nunbers. There
were only 1,000 asthma patients in all the
controlled trials but, if menmory serves ne, close
to 3,000 COPD patients. |In any event, it should be
no surprise that the mal e gender predom nates, as
do Caucasians. The nmean age has been dragged down
slightly by the presence of the asthma patients,
from64 to 60. But the snoking pack-years of 50 is
roughly the same as it was before. The mean
percent predicted FEV1 is around 50 percent of

pr edi ct ed.
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I think fromthis we should note that 74
percent of patients who are represented here took
the 15 ng twice a day dose of cilomlast. The
remai ning, |less than 900, too doses sonewhat |ess
than that, 10, 5 or 2.5 nuy.

[ Slide]

This is a disposition of the asthnma and
COPD patients in the controlled trials. On the top
yellow line, total wthdrawn, the placebo patients
had 19 percent withdrawal --percent here is given as
percent of columm total. The cilomilast 15 ng
twice daily group had 26 percent withdrawals. |
think we will concentrate on those two. The |esser
doses that are shown in the total cilomnlast group
are of less interest.

So, sticking with the second and third
columms, the placebo and the SB 15 ng col ums,
adverse events in the placebo group accounted for 9
percent of that group and accounted for 16 percent
of the cilomlast group. When these are divided
into adverse events that were COPD exacerbati ons
and those that were not, the najority of themin
the cilomlast group, 14 percent, were due to
adverse events that were not COPD exacerbati ons

and, in fact, were gastrointestinal adverse events,
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as shown in the third yellowline. |In the placebo

patients only two percent of the patients w thdrawn
were withdrawn because of gastrointestinal adverse

events. This is given in support of the statenent

that these adverse events are hardly trivial; they

are causing people to withdraw fromthe study.

[Slide]

This is again a little conplicated. Let
me try to lead you through it. W were interested
in those adverse events that might be dangerous to
peopl e receiving a new nol ecular entity. So, we
focused on those adverse events where the frequency
inthe 15 ng twice daily cilomlast group was
greater than the frequency in the placebo group.
Thereafter, we put up those that were al so ascribed
to |l esser doses to see if there was in fact a dose
response or dose ordering.

I think you can see fromthis that with
the criterion that the adverse events had to be
greater in the 15 ng cilonilast group than in
pl acebo, of the top six adverse events five of them
are G adverse events. |f you | ook at nausea for
exanple, just looking at the active treatments, 2.5
nmg was associated with 3 percent nausea; 5 ng, 5

percent nausea; 10 ng, 8 percent nausea; and 15 ng,
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15 percent. You can kind of see a hint of dose
ordering through nost, if not all, of the
gastrointestinal adverse events as you inspect
this. | think the point is that adverse events are
|l argely dose related with this drug despite the
hope that this drug would have very good efficacy
with less side effects than theophylline.

[Slide]

This is deaths in all controlled asthnma
and COPD studies. There were two deaths during the
studies in placebo patients, one during the placebo
run-in period. It was a suicide; hard to bl ane
anyone for that, and one as an M during the
doubl e- bl i nd phase.

During the doubl e-blind phase in the
cilonmilast group six patients succunbed and t hough
the frequency in the cilomlast group was probably
greater than the frequency in the placebo group--in
fact, it is; these are things to which old people
succunb. They are not necessarily anything that
woul d pose a unique signal that there mght be
sonet hing associated with cilomlast. During the
post-therapy section of the trials about simlar
nunbers of people died and they died for simlar

reasons, things elderly people succunb to.
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[Slide]

Now we are | ooking at serious adverse
events. Again, this is looking at those that are
nmore frequent in the 15 mg cilom |l ast group than
the pl acebo group. The one salient point here is
that there are very few serious adverse events.

How exactly that equates to events serious enough
to cause withdrawal is not exactly clear. |In any
event, | think very little can be gleaned fromthis
in terms of dose ordering of events. Virtually al
of them have a frequency of |ess than an integer
amount .

[Slide]

These are the withdrawal s due to adverse
events once, again, where the frequency in the
cilonmlast twice daily 15 ng groups exceeds that of
pl acebo in all controlled asthm and COPD tri al s.

I think you can see, just focusing on the ones in
the yell ow which are the gastrointestinal adverse
events, arrayed in descending order of frequency in
the last colum on the right, that these are the

| eadi ng causes of withdrawals. This is what is
causing the withdrawals in the cilom | ast group,
once again speaking to the seriousness of these

events.
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[Slide]

G adverse events of concern is something
we cone to find in the nmiddl e of these studies, in
partnership with GSK. Once agai n our probl em was
with clinical arteritis. It was nostly nesenteric
in distribution, although not exclusively. It was
seen in two species. There is no safety nargin
bet ween ani mal s and humans. Early on GSK made an
effort to find biomarkers by which we could track
this. Regrettably, they were unsuccessful

[ Slide]

It is fair to let you know that G adverse
events are thought to be centrally nediated for
phosphodi esterase inhibitors. But, because we have
seen results in animals and now sone publicly
acknow edged results in humans, mesenteric
arteritis certainly may be a consequence of this
class of drugs. Certainly, the @ adverse events
were severe enough to cause premature patient
term nation and did, in fact, account for the
majority of the early termnators in the ciloml ast
groups. In order to permt continued drug
devel opment we required a plan for evaluating
patients for arteritis.

[Slide]
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W settled on or tried to find a
prospective evaluation. The plan was to single out
cases with gastrointestinal adverse events for
t horough evaluation. W were to search for a
pre-fatal and possibly nonitorable manifestation,
fecal blood loss, and by valuating that clinically
establish a database of col onoscopi es from which
human safety could be inferred

The justification for this rationale was
that col onoscopy is beconing a standard of care for
adenocar ci noma surveillance in asynptomatic adults
over the age of 50. | won't enbarrass anyone by
asking themto raise their hands to acknow edge how
many have had them Certainly, synptomatic
i ndi vidual s of the sane age range with G bl ood
| oss woul d be candi dates for the same procedure.

[ Slide]

Initially it was agreed that all pivota
controlled trials, 039, 042, 091 and 156, that we
anal yzed in depth for efficacy, both uncontrolled
trials, the cardiac safety study and all three
mechani sms of action studi es woul d be eval uated for
the G adverse events of concern. These were
defined, as previously stated, as synptons that

caused the patient concern, specifically bloody or
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bl ack stools, pain, cranps, diarrhea and vomting,
and/or things that interfered with patient's
daytine activities or sleep

[Slide]

Wthin 24 hours a physician eval uati on was
to include exanm nation of the patient and feca
occult blood. Either the patient could have used
the previously distributed fecal occult blood test,
or adigital rectal examw th fecal occult bl ood
testing to be done on exanmination. This was
obviously intended to signal the need for further
clinical evaluation. Othostatic vital signs were
to be gotten on these sane patients within 24 hours
to signal acute volume depletion fromblood | oss or
fluid third-spacing.

[Slide]

In terms of the foll owup of these
gastrointestinal adverse events, we encouraged the
conpany to eval uate each of themon a daily basis
with clinical exam nation, fecal occult blood and
orthostatic vital signs. They were unable to do
that and, instead, agreed to the daily nonitoring
in study 039 and 156, the two pivotal trials, and
168, the cardiac safety study. They also agreed to

daily nonitoring in two nmechani smof action studies
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and the long-termsafety extension. These were all
the North Anerican trials.

As time went on it was apparent that we
were not getting that safety database of
col onoscopi es that would permt us to have a
feeling of safety about the non-presence of
arteritis. So, we requested, and the conpany
ki ndl y acqui esced to requiring conplete
col onoscopies within two weeks in two of the
studies for nelena or fecal occult blood positive
stools. Unfortunately, this anendnment was done
m dway between begi nni ng and endi ng of these
studies and it didn't allow for very many patients
to be included under this particul ar nandate.

[ Slide]

Wl |, what were the @ adverse events of
concern? Again, the percentages in parentheses do
represent the percent of the colum totals. There
were 56 pl acebo patients and 264 COPD patients who
had G adverse events of concern, and now the
denomi nator is COPD trials, not COPD and ast hma
trials. You can see the relative types of adverse
events associated with the G systemin the
| eft-nost col um.

[Slide]
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How wel | were these eventual ly eval uat ed?
Now t he colum totals have the nunber of patients
with @ adverse events in it fromthe placebo group
and those in the cilomlast group. Fecal occult
bl ood was gotten at sone time after the G adverse
event of concern in 82 percent of the placebo
patients and 90 percent of the cilomilast patients.
Al t hough mandated within 24 hours, it was gotten
within 14 days in 55 percent of the placebo
patients and 58 percent of the cilomilast patients.
It was, in fact, positive in 11 percent of the
pl acebo patients and six percent of the cilonilast
patients. The conjoint event of a G adverse event
of concern and fecal occult blood positivity,
regardl ess of how many tines it was sought, as well
as col onoscopy performed on those individuals at
some point in time was a total of six patients

[ Slide]

The col onoscopy results showed in the
pl acebo patients comon things, diverticul ae,
polyps and internal henorrhoids. 1In the
cilonmilast-treated patients, diverticul ae,
vi | | ot ubul ar adenomas, polyps and interna
henorrhoids. |In fairness, none of these showed

ischemc colitis.
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[Slide]

Fecal occult blood tests were al so
determ ned at baseline and endpoint for al
patients as a matter of course. This table doesn't
really show that. What it shows is the patients
who were baseline negative, positive or mssing and
who becane positive or negative sonetine in the
doubl e-blind period. Sixteen patients that were
negative at baseline becane positive during the
doubl e-blind period in the placebo group and 33
patients became positive in the cilom|ast group
Percentages are calculated on the rowtotals for
each treatnent. So, we have 49 patients here who
are positive who previously were negative, and
these are the total patients, 16 and 33.

[Slide]

Fecal occult bl ood positive stool sanples
were not unique. There were on the average two
fecal occult blood positive stool sanples per
patient, 31 for the 16 pl acebo patients and 67 for
the 33 cilonilast patients. Anpbng those, a tota
of 22 patients, 7 placebo and 15 cilomilast, had a
positive @ adverse event of concern. The nunber
of patients receiving colonoscopy was 2 in the

pl acebo group, 3 in the cilonilast group, and these
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3 were previously presented to you because this
represents a duplication of information

[Slide]

Here are the denographics and di sposition
in uncontrolled trials. The uncontrolled trials
had feeder studies fromthe pivotal trials so it is
really no surprise here, again, that the
demographics mmc those seen in the feeder trials.
These were 76-79 percent male. Caucasians
represented 96 or 97 percent of the group. They
were of the same age, 64 years of age; 50 percent
FEV1 percent of predicted, and cl ose to 50-pack
years of snoking history on the average

[Slide]

Now we | ook at dispositions in
uncontrolled trials and this slide is alittle bit
m si nform ng because "prior to treatnent” refers to
the placebo and SB 15 ng groups, and total SB
represents a conbination of the two. So, just
| ooking at the total w thdrawn from placebo, there
was 46 percent withdrawals. For cilonmilast 15 ngy
it was 38 percent withdrawals. Recall those
declines in FEV1 over tinme in the long-termtrials;
just imagi ne what 40 percent withdrawals will do to

t hat nunber.
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Adverse events in patients who previously
recei ved placebo accounted for 24 percent of the
total and in those patients previously treated with
cilonmilast, 15 percent of the total patients. So,
I think you can see fromthe percentages and the
second yellow line and the first yellow |ine that
nmore patients were withdrawn fromthe placebo group
than the previous cilom|ast group because of
adverse events. In fact, those adverse events,
again, were gastrointestinal for the previous
cilonmlast group. The inplication here is that
there is sonething about having nade it to the end
of the feeder studies and being enrolled in the
uncontrolled trials that perhaps selected for
pati ents who were not responsive to G adverse
events. Certainly when exposure was continue they
had a very small percentage, four percent, of their
group wi thdrawn because of gastrointestinal adverse
events as conpared to the placebo, who were
relatively naive to the drug at the tinme they
entered the uncontrolled trial and had the sane
| arge nunber of wi thdrawals, or percentage of
wi t hdrawal s, that was seen in the feeder trials.

[ Slide]

This is the treatnent exposure in all
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uncontrolled trials including the feeder trials.
show it sinmply to denonstrate that greater than 180
days exposed was given by 973 patients, and there
were 865 patients who were exposed for greater than
a year. This certainly lives up to the criteria of
the International Comm ttee on Harnonization for

m ni mum requi red safety.

[ Slide]

These are the adverse events in
uncontrolled trials, and there were relatively
fewer of themthat are gastrointestinal adverse
events, which is shown in capital letters, and they
were prior, possibly because of the presel ection
for those fol ks who could tolerate them

[ Slide]

These are deaths on therapy in
uncontrolled trials. There were ei ght deaths and
one reported late, just prior to going to press.
These deat hs were caused roughly by things that
el derly people succunb to. The |ast death reported
was a 68-year old male with ischemc colitis who
becane ill, had an intestinal perforation; had a
col on resected and di ed several hours thereafter.
The pat hol ogy specinens at autopsy did not section

the nmesenteric arteries, regrettably, and the
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126
pat hol ogy fromthe resected transferase col on was
not suppli ed.

[ Slide]

This is the nunber of patients and percent
of patients with serious adverse events. Here, the
serious adverse events were few in nunmber and | ess
in frequency, nuch as we saw with the feeder
trials. Here we have withdrawals fromthe
uncontrol led trials due to various reasons. |
think you can see that leading the list for the top
five are gastrointestinal adverse events. So, even
in the uncontrolled trials we again have the
recurring theme that these are neaningful to
patients regardl ess of how they were thought to
| ook to the investigators.

[Slide]

These are the gastrointestinal adverse
events of concern in uncontrolled COPD trials.
There was a grand total of 141 or 13 percent of the
total patients exposed in the uncontrolled trials,
which is approximately the anmount in the feeder
trials. They include abdom nal pain, diarrhea,
nausea, voniting, dyspepsia, nelena, etc.

[ Slide]

How did we inplenent the plan for feca
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occult blood nonitoring of the G adverse events of
concern in the followup and uncontrol |l ed COPD
trials? Now the colum total on the right is the
nunber of patients with G adverse events in the
uncontrolled trials, and 91 percent had feca
occult blood at sone tine in the foll owup period
followi ng the adverse event. Nine of these
patients were positive. |In fact, |ess than half of
these people had fecal occult blood tested within
14 days of the G adverse event. The conjoint
event of a 3 adverse event of concern and positive
fecal occult blood and a col onoscopy occurred in
four patients.

[ Slide]

On treatnent four patients had
col onoscopi es and they showed pol yps, diverticul ae
and henorrhoids. There was one post-treatnment
col onoscopy in such patient and that was totally
normal. In fact, these patients did not have
ischemc colitis.

[ Slide]

So, the conclusion to the integrated
summary of safety is that gastrointestinal adverse
events were a feature of treatnent with cilonlast.

They were of sufficient severity to cause nost of
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the withdrawals in patients treated with
cilonmlast.

In terms of G adverse events of concern
that were to help us build our col onoscopy
dat abase, only 50-60 percent of the patients with
themwere tested for fecal occult blood within two
weeks, and fecal occult blood positive patients
with 3@ adverse events of concern were not al
eval uated for ischemc colitis by col onoscopy.

[Slide]

Hence, our database for col onoscopy
patients with G adverse events and fecal occult
bl ood devolved to four patients in controlled
trials treated with cilomlast, five patients in
uncontrolled trials treated with cilonilast, and

two pl acebo-treated patients, for a grand total of

11 patients.
[ Slide]
Overall, to rem nd you what we saw with

efficacy--it is kind of anticlimactic, isn't it?
FEV1 as the trough was the primary endpoint and, in
fact, the target of the indication in four 24-week
trials, not three to five-year trials. The change
over time in FEV1 for any of the treatnments was

contami nated by the 25-30 percent dropouts. Were
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a pl acebo decline was seen, it arguably occurred
over the first two weeks. Two of the four pivota
trials were statistically significant with mean
changes from baseline that were snall

Support for effective of cilomlast was
found in one of four of the co-primry endpoint
trials, the St. George's Respirator Questionnaire.
Two showed statistical significance but only one
showed statistical significance and slight
efficacy. W feel support for the efficacy for
cilonm | ast was also four in one of five secondary
endpoi nts, the post-exercise Borg scal e dyspnea.

[Slide]

Overall, safety we considered a concern
because of the preclinical findings of nmesenteric
arteritis. There were proninent dose-rel ated
gastroi ntestinal adverse events and prom nent
withdrawals in the cilomlast group due to them
There is a very linmted safety database of
col onoscopi es in fecal occult blood positive
patients with gastrointestinal adverse events of
concern. Wthout beating a dead horse, there are
only 11 patients in that database

[ Slide]

So, we pose the follow ng four questions
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to the advisory committee, and | think we can |let
you chew on these as we take our break. They are:

Has cilomlast, at a dose of 15 ng twice
daily, shown a mmgnitude and consi stency of
efficacy that is sufficient to support approval for
the mmi ntenance of lung function, FEVl, in patients
wi t h COPD?

Is the safety database, aside fromthe
concern about vasculitis, for cilonmilast for the
mai nt enance of lung function, FEV1, in patients
with COPD sufficient to support approval ?

Do you feel that the concern about
mesenteric arteritis has been adequately studied to
be dism ssed as a safety concern in humans?

Finally, do the efficacy and safety data
provi de substantial and convincing evidence that
support the approval of cilomlast at a dose of 15
medi cation twice daily for the maintenance of |ung
function, FEV1l, in patients with COPD?

Thank you very much.

Committee Discussion and C arification

DR. PARSONS: | amgoing to open it up now

for discussion and clarification for both GSK and
the FDA. | would actually like to clarify one

thing quickly, Dr. Anthracite, before you sit down.
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The last question, if | could just clarify very

qui ckly, the question specifically ends with "in
patients with COPD' and, yet, ny understanding from
| ooki ng at the docunents is that the request is for
approval for patients with COPD who are not
responsive to bronchodilator. |Is that correct?

DR. ANTHRACI TE: Yes, that is.

DR. PARSONS: So, do we want to nodify
that |ast question, or do you want the question to
stand as it is?

DR. ANTHRACI TE: Either way, | have no
obj ecti ons. DR. PARSONS: Thanks.
O her questions? Dr. Joad?

DR. JOAD: | would like to hear, from both
the FDA and fromthe conpany, the @ physicians
interpretation of that patient who died. | don't
know i f the FDA has sonebody who can comrent on
that but what is bowel ischemia with perforation?
How suggestive is that of nesenteric arteritis?
And al so, just to double check that there were no
other autopsy results of any of the other patients.
| am assuming that is correct.

DR. ANTHRACI TE: We will address the

aut opsy question to GSK. In terns of that

i ndi vi dual patient, we have an autopsy report. |
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132
believe GSK has no nore than we do. |Is that
correct?

DR WHEADON: Yes, that is all we have.

DR JOAD: | guess what | am|l ooking for
is, is there an expert who has conmmrented on how
clinically suggestive this case is of nesenteric
arteritis since that is not an area of expertise
think for the people on this panel

DR ANTHRACI TE: Perhaps our
gastroent erol ogi st ?

DR. SURAWCZ: | am a gastroenterol ogi st
and | review these cases. Dr. Laine is here as
well as a consultant for the conpany. | amsure we
woul d both be happy to coment.

DR LAINE: Again, | think everybody has
simlar information. There were actually five
cases of intestinal ischema that were identified
in the overall safety database of this. Three, as
you saw, were in the active drug treatnent and two
were in the placebo control group. This particular
case that you are asking about was basically
sonmebody who came in with a COPD exacerbation and
basi cal | y devel oped abdom nal pain, was found to
have a perforation and was taken to the operating

room W don't really have nuch information
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except that the autopsy report specifically stated
that they felt it was consistent with ischenic
colitis leading to the perforation

I would just rem nd you again that people
who have COPD, as we tal ked about, who are snokers
and have concom tant cardiovascul ar probl ens have a
fairly high incidence, conpared to the genera
popul ati on, of devel oping ischenmic colitis,
probably about a four-fold higher incidence.

Agai n, you know, one of the tenets of
evi dence- based medi ci ne, of course, is when you ask
a specific question, that is, does intestina
i schem a occur, you |ook at the clinical outcone of
interest. That is your primary outcome you want to
| ook at and when you | ook at that, as was shown,
there were three cases versus two cases. The
incidence that was identified with the patients
receiving Ariflo was the sanme as woul d be expected
in the general popul ation based on anot her
epi dem ol ogi ¢ study. As we mentioned, there was no
evi dence of any increase with the patients
receiving after treatnment so there was actually no
suggestion at all of a signal in the entire safety
dat abase of patients having intestinal ischenia

with the active treatnent.
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DR PARSONS: Dr. Morris?

DR MORRIS: Didyou want to have a
followup here? | was going to ask a different
quest i on.

DR. PARSONS: Yes, Dr. Suraw cz, do you
have a fol |l ow up question?

DR SURAW CZ: | thought that the analysis
of the patients who had the col onoscopi es was very
wel | done and there was nothing worrisone at all in
any of the colonoscopy findings of the patients who
had any sorts of adverse effects.

One thing that was confusing to me was the
upper G synptons and the | ack of upper
endoscopies. So, for all the people with evidence
of lower G bleeding, there were either nornal
col onoscopi es or findings at col onoscopy that woul d
have explained the |lower G bleeding. Until |
| ooked at this sheet this norning that we just
received, when | saw the termnmelena in a synptom
I assumed that that was upper G bl eeding and not
| ower @ bl eeding because it is very, very rarely a
cause of lower G bleeding. So, | thought that
many of those patients should have had an upper
endoscopy.

Now, it | ooks as though four or five

file:///IC|/Daily/0905pulm.txt (134 of 245) [9/11/03 9:56:17 AM]



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

patients did have upper endoscopi es as part of
their workup and half of them had gastritis. Now,
gastritis is a very conmon abnormality but it did
make me wonder whether some of that acute nausea,
vom ting and abdom nal pain might be due to upper
G side effects and there really isn't any
information to address that. It nay be that the
gastritis is a nmore broad problem Elderly people
are nore likely to have gastritis.

I don't know how to reeval uate ny coments
with the change in the fact that you apparently
used the termnelena for all kinds of @ bleeding
Can you clarify that? Because traditionally
mel ena--for a G doctor the definition is black
tarry stools because of blood fromthe stomach or
t he proxi mal duodenum

DR. RICKARD: Unfortunately, due to our
dictionary, | guess the snall nmajority of people
who had positive FOBs were actually coded to
mel ena. So a large part of these just had a
positive fecal occult blood and did not have
nel ena. But there were lots of other terns used
that were coded to nel ena, which include bl ack
tarry stools but also include things |ike bl ood on

the stool; blood on the toilet paper; blood around
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the toilet, things like that. So, they were al
coded to the dictionary for melena so it actually
over-reported nel ena and the actual incidence of
mel ena was very | ow and was not different between
pl acebo-and Ariflo-treated patients.

DR SURAW CZ: Then, for the few people
who did have gastritis, did you have any
i nformati on on whether that night be due to their
other nedications? | amsure lots of themwere
taking non-steroidals or aspirin, or they were
probably in an H pylori group as well.

DR RICKARD: Well, there was a
signi ficant nunber of people who took
non-steroidals. If you look at the entire G
dat abase, there were 70 ot her procedures perforned
in patients who had G synptons. Sone of those
wer e upper endoscopies. Sone of them were ot her
type of procedures. And, none of themreally
showed anyt hi ng of significance. Now, | cannot
tell you that a significant incidence of gastritis
was actually found anywhere.

DR. SURAW CZ: Another question | had was
in the people who had had G bl ood | oss, was any of
that significant enough to require a transfusion?

DR. RICKARD: No. No, in fact, in all the
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1 orthostatic vital signs there were no differences
2 i n henmogl obin hematocrits at any tinme performnmed

3 t hroughout the study. There were no differences at
4 all to show that there was any effect on either

5 henogl obi n hematocrit or orthostatic vital signs.

6 DR SURAW CzZ: (ood.

7 DR PARSONS: Dr. Morris?

8 DR. MORRIS: | have a question for Dr.

9 Knobil and then a followup for Dr. Rickard. |[f

10 you could, could you clarify for nme the belief of
11 what the mechani smof action is of this agent for
12 its effect in COPD patients?

13 DR KNOBIL: Well, | did talk about that a
14 bit. For a PDE4 inhibitor many of the cells that
15 we think are inportant in COPD have

16 phosphodi esterase-4 in them The ones that have
17 PDE4 as the predom nant isoenzyne are the

18 anti-inflammtory cells. So, we believe in this
19 patient popul ation the nechani smof action is

20 predom nantly an anti-inflammatory one.

21 DR MORRIS: MW followup question for Dr.
22 Ri ckard woul d be could you hel p us understand the

23 mechani sm of action of the G toxicity?
24 DR RICKARD: So, for G toxici

25 you nmean the synptons of G intol erance,
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nausea, vomiting and diarrhea. W are not really
sure of the nmechani smof action. W believe it may
be central nediated. | would ask one of ny
col |l eagues to further comrent on that if they can
discuss it further.

DR DOMN: Ceoff Down, clinica
phar macol ogy, GSK. Looking at Kkinetic profiles
when nausea commences, it appears to occur around
Cmax or at attainment of Chmax. There is also an
ef fect where with continued dosing you get
attenuation of the effect. This will go through
the central mechanism There is evidence with
other PDE4 inhibitors in dogs and ferrets that
inhibition of that enzyme in the area
post-treatnment at the base of the fourth ventricle
causes enesis. So, we are fairly certain that this
is predomnantly a central effect. There may be
sonme augrentation by afferent vagals but we have no
evi dence for that.

DR. PARSONS: | have a question that may
help clarify things since | just realized,
obvi ously, that not everybody on the committee is
an adult physician and all of us that are adult
physicians are certainly not gastroenterol ogists.

I was wondering, Dr. Surawi cz and naybe sonebody
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fromGSK, if you could just help the comrittee
under stand what are the presenting manifestations
and synptons of mild nesenteric arteritis, and what
woul d you | ook for, and what do you do as a
practicing clinician, so that we nmay maybe put sone
of this data in perspective?

DR SURAWCZ: Well, the mmjor reason why
mesenteric ischema is of such concern is because
the presentation can be very vague and there is
really no good clinical diagnostic tool, especially
for mesenteric ischem a involving the small bowel.
For the large bowel we do have col onoscopy and the
synptons are a little bit nore obvious. But for
smal | bowel nesenteric ischem a, which would be
i nvol venent occasionally of the celiac access but
usual Iy the superior nmesenteric artery, it is
supposed to be pain that occurs after eating in
el derly people, 50 or greater. W just had a case
in ny hospital in someone 45.

The problem of this diagnosis is pain
after eating, presumably because the blood is
shunted away fromthose vessels because it is going
to the stomach to help with digestion, so the
conprom sed vascul ar system then you devel op

i schemc snall bowel pain. But when it is chronic
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it is very hard to diagnose. There is no good

di agnostic test. There are sone non-invasive tests
Ii ke ultrasound Doppler which frequently are

fal sely positive. The gold standard then is

angi ography, which is a relatively invasive test.
So, clinically we are often in the setting of
maki ng this diagnosis when the bowel is already
dead and al ready ischem c.

Happily, that is not as conmon as col on
i schenmia, which is what was | ooked for here where
there is conprom se of the interior nmesenteric
artery. In this case, the presentationis alittle
bit nore obvious because usually there is diarrhea
and bl eeding. The pain is not such a big part of
that; it is usually diarrhea and bl eeding. Because
of the ease of the flexible signoidoscopy and
col onoscopy--1 guess as Loren and | are both
endoscopi sts, we consider it the ease of the
procedures, and this is usually readily diagnosed
when it is suspected.

Al so, the course of colonic ischena
usually is mlder than snmall bowel ischem a, maybe
because the delay in diagnhosis for small bowel
ischema neans that it is through and through,

whereas in colon ischema usually it has a nore
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m | d course although, obviously, if the diagnosis
is del ayed there can be sever through and through
perforation as well. Colon ischema is nore likely
due to an acute drop in flow as opposed to chronic,
either enbolic or thronbotic or narrowi ng of the
smal | bowel. | don't know at all how common this
is in children, but | suspect not very.

DR. PARSONS: Thanks. Now we will jump
back to the regular order. Dr. Apter?

DR. APTER  Changing the subject a little
bit, I wanted perhaps Dr. Knobil to tell us how
adherence to the study protocol drugs was
noni tored. Because if the side effects are
significant and patients in the active arm st opped
taking the drugs side effects will be
underesti mated. Likew se, the effect of the drug
wi Il al so be underestimated.

DR KNOBIL: Well, conpliance was
monitored by pill counts at each study visit. So,
that was the main mechani sm by whi ch conpliance was
moni tored, as well as looking at the diary cards
that were filled out in the three studies, 039, 091
and 042.

DR APTER | amsure you know that there

is no good way to really neasure adherence and
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patients could conceivably dunp their pills before
they conme to see you

DR KNOBIL: Well, yes, that is a
possibility but in general | think that we have to
trust the patients and what they tell us, and we
have to take everything at face value. | guess we
coul d have asked whether the patients dunped their
pills but I amnot sure we woul d have gotten any
nore accurate than we al ready have.

DR APTER Right. There are no bl ood
| evel s or any other tests?

DR. KNOBIL: There was pharnacoki netic
nmonitoring but that was not used to check
compl i ance.

DR PARSONS: Ms. Schell, you had a
question?

M5. SCHELL: Yes, | guess | want a little
bit of clarification and also if you had other
studies fromthe current studies. The FEV
mai nt enance was | ooked at as the difference between
the Ariflo group and pl acebo group. Correct?

DR KNOBIL: That is correct.

M5. SCHELL: | wondered if there was a
subset of patients you | ooked at, since the drop

occurred in the placebo group of FEV in the first
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four weeks or so, did you look at an individua
group of patients, say, on Ariflo that had their
FEV1s and | ooked at their FEV1 as individual? Do
you understand what | amsaying? | amjust
wondering. You | ooked at the difference between
the two groups, but did you |l ook at individua
patients? Did they naintain their FEV1 across the
line, or did they inprove on the individual basis?
DR KNOBIL: Well, we had patients who
i mproved, who stayed the sanme and probably a
m nority who went down as well but on average the
results are as we have shown you. One point that
you brought up about the drop occurring in the
first two to four weeks, | amnot sure that I
necessarily agree with that analysis because the
graphs that Dr. Anthracite did show you showed t he
absolute FEV1 at each week and compared back to the
baseline for the whole group. | don't knowif it
is conpletely appropriate to conpare the patients
that are in the study at the tine with the tota
nunber of patients that were at the begi nning of
the study, just as it would be inappropriate for ne
to subtract the FEV1s at week 24 fromthe tota
basel i ne raw nmeans because that would give a nmuch

| arger treatment effect than we woul d expect.
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MS. SCHELL: Well, | was just curious
because of the dropout rate and | just wondered, on
the individual basis, if there was a group | ooked
at for individual FEV maintenance. | am confused
on the differences. You |ooked at the difference
bet ween the groups but | want to know on the
i ndi vidual, was there a steady naintenance?

DR KNOBI L: You mean individual treatnent
group or individual patients?

MS. SCHELL: | just wondered if there was
a subset or groups where you just |ooked at the
i ndividuals that were on the drug like, say, 50

patients you | ooked at and did they nmaintain their

group that weren't dropped out? | just wondered if
there was a substudy. | am confused.
DR KNOBIL: | guess | don't entirely know

what you are asking because we didn't | ook at each
patient individually; we |ooked really at group
nmeans.

M5. SCHELL: Ckay, that is what | was
aski ng.

DR. KNOBIL: One other point is that the
| evel of dropouts was actually quite simlar to
other COPD clinical prograns. W do have a | ot of

experience with patients with COPD and we generally
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have about 30 percent dropouts.

DR PARSONS: Dr. Cross?

DR CROSS: | was confused about the
anticholinergics. Wre these patients taking or
not taking anticholinergics as a group? You
enphasi zed the al buterol, that they were allowed to
take their nmaintenance schedul ed al buterol and they
were allowed to take extra al buterol. |Is that
right?

DR. KNOBIL: No, that is not quite
correct. If a patient was on schedul ed epitropium
prior to entry into the study they could continue
that throughout the study. However, they were
given al buterol for use as needed. There was
nobody on schedul ed al but er ol

DR. CRCSS: That clears it up. Thanks.

DR PARSONS: Dr. Morris?

DR MORRIS: | have a question |ooking
across the four pivotal studies. AmIl right that
the percent of people conpleting the 24-week study
was simlar in the two groups for the European
studies but there was a difference between placebo
and treatnment arnms in the North American studies?

DR KNOBIL: For those that went into the

long-tern? Yes, that is correct. About 70 percent
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of patients fromthe European studies in both arns
went into the | ong-term extensions, whereas 85
percent of the placebo group in the North Anerican
trials went into the extension whereas it was
somewhat lower in the Ariflo-treated group, about
68 percent.

DR MORRIS: | don't knowif that is
exactly what | meant. Let ne ask you in a
different way. Could you give us sone idea of the
denogr aphics of the patients not conpleting the
24-week study?

DR KNOBIL: W haven't actually | ooked at
t he denographics of the patients who dropped, but
we | ooked at the denographics at the begi nning of
the pivotal trials and at the beginning of the
| ong-term extensions. They are quite simlar. So,
I don't think that there can be a huge difference
in those that dropped or else that woul d change the
conposition of those that went into the long-term
ext ensi ons.

DR PARSONS: W have Dr. Kercsmar next.

DR KERCSMAR: | wondered, since there is
a pretty significant inbalance in white versus
bl ack enrollnment in all your pivotal studies and

al so nmal e versus fenal e, do you have any evi dence
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that this drug will be netabolized differently in a
mnority population, or in females, or if there is
any difference in response to the drug in those two
popul ati ons?

DR. KNOBIL: Yes, there was no difference
in nmetabolismin nen versus wonen. One patient
popul ation that we did | ook into was Japanese and
Chi nese individuals and they had slightly higher
serum AUCs and it was felt to be nore due to the
smal | er body size and | ower body wei ght, but there
were no other differences noted. There were no
differential tests between Caucasi ans and ot her
et hni ¢ groups.

DR. PARSONS: Dr. Joad?

DR JOAD: | amstill |ooking at the
mechani sm of action and if you coul d expl ai n what
we know about bronchodilators. | amtrying to
figure out how much those changes in FEV1 represent
bronchodi |l ati on and how nmuch don't. So, what is
the evidence that you have for the anmount of
bronchodil ation you get with this drug, especially
at trough |evel s?

DR. KNOBIL: Well, overall, as we have
al ready seen fromthe data, there is really no

bronchodil ati on. The nost we get is about a 10 m
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i ncrease from baseline, except for study 042 which
had a little bit higher, between 20-30 m from
baseline. So, there doesn't appear to be any
bronchodilator activity. W have | ooked at seria
FEV1- -

DR JOAD: Is that at Cnmax where you get
the 10 percent?

DR. KNOBIL: That is at trough.

DR JOAD: Well, that is nmy question. As
a bronchodilator at its maxi num serum
concentration, what is the change in FEV1?

DR KNOBIL: Right, and we have | ooked at
serial FEV1 after dosing and there does not appear
to be a bronchodil ator response in this patient
popul ation. Again, you have to renmenber that this
pati ent popul ati on was chosen not to have a
bronchodi | ator response so it is not unexpected
that we don't see that. W do have sone
prelimnary data in a broader popul ation that shows
alittle bit greater FEV1 response that nay be due
to bronchodil ati on.

DR PARSONS: Dr. Apter and then Dr.
Newman?

DR APTER  Dr. Knobil, you have

hypot hesi zed that the proposed nechanismis
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i mmunol ogi ¢ and that it is an anti-inflammatory
drug. Could you review for nme what the evidence
is, BAL or things where the nunber of
anti-inflammtory cells decrease, where there is
decrease in CD8 cells or cytokines or products of
these cells?

DR KNOBIL: Yes, there were two studies,
study 110 and study 076 which | referred to
briefly. Study 110 mainly | ooked at sputum
neutrophils. There were no | arge studies of BAL
cellular counts. But in study 110 there was a
trend toward a decrease in sputumneutrophils. 1In
study 076 there was no difference in sputum
neutrophils, however there was a trend toward a
decrease in subepithelial neutrophils. Also in
076, in biopsies there was a significant decrease
i n subepithelial macrophages and there was a trend
toward a decrease, a 40 percent decrease, in
subepithelial CD8 positive T-1ynphocytes, which has
not really been seen with any other nedication for
patients with COPD.

DR APTER How nany patients were in
those trials?

DR KNOBIL: There were about 100 patients

per arm
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DR PARSONS: Dr. Newman?

DR. NEWMAN: | guess you mght as well
stay up there--save you the trip. Alot in this
study seens to hinge around what happens at
baseline. | wonder if you could go over with us
how, in fact, the baseline FEV1 was generated and
what, if anything, was done with the spironetry
data that were obtained at screening and at the
two-week prior to baseline visit.

DR KNOBIL: Well, the baseline FEV1 was
done in a very rigorous fashion, as per ATS
gui delines, with three efforts, taking the nost
appropriate effort. The screening FEV1 and the
visit two weeks prior were not included in the
anal ysis for the study. It was mainly included to
make sure that there was not a great variation and
that patients weren't rapidly deteriorating as they
came off their other COPD nedications.

DR. NEWMAN: | think that speaks to ny
question then. What, in fact, did you find when
you | ooked for that variability? Potentially you
had peopl e who coul d have stopped using any variety
of medications that the day they cane in for their
screening visit and you mi ght have only two weeks

or potentially four weeks of them coning off other
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nmedi cat i ons.

DR. KNOBIL: So, you would like to see
what happened to FEV1 over that tine as they cane
of f?

DR, NEWWVAN:  Yes.

DR KNOBIL: Yes, we do have a slide to
support that. Just one second. Wile we are
wai ting, there was not a large decline in FEV1 over
time. O course, if sonmeone did have a precipitous
decline, then it was felt that they woul d not be
appropriate to continue in the study.

DR. NEWWAN. Perhaps, while they are
looking into this, could | ask a related question?

DR. KNOBIL: Sure.

DR NEWWAN: It has to do with covariates
I know that the snoking status in terns of
pack-years didn't differ among the groups, but
could you tell us about what information, if any,
you col | ected and what you found regardi ng change
in snoking status? Wre there any differences in
peopl e becom ng fornmer snokers or changi ng snoki ng
status either up or down during the course of the
study?

DR KNOBIL: As we have seen in all of our

clinical trials including these, the nunber of
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pati ents who changed snoking status is incredibly
small and it didn't differ between treatnent
groups.

[Slide]

So, this is for study 039, and | think
this is representative of all the clinical trials,
screening at baseline FEV1 is shown here. There is
a small decline which is not unexpected, given that
patients were discontinued fromtheir nedications,
i ncluding inhaled steroids, but it wasn't a very
| ar ge one.

DR. PARSONS: Dr. Chinchilli?

DR. CHINCHI LLI: | have a couple of
questions for Dr. Knobil. One is that, say, the
two North Anerican studies, were they the sane set
of clinical centers that were involved with both?

DR. KNOBIL: | don't believe that there
was. There mght have been overlap of a few
centers but, for the nost part, they did not
overl ap.

DR CHI NCHI LLI: So, the sane question for
t he European studi es?

DR. KNOBIL: Yes, since the European
studies did run concurrently the centers did not

overl ap.
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DR. CHI NCHI LLI: Then a question about the
spironmetry, what did GSK have in place in terns of
training and certification for the spironetry
technicians? Did you have any type of training and
certification progranf

DR KNOBIL: Yes, we did. W had |large
i nvestigator neetings during which the coordinators
and pul monary function techs would come to nake
sure that we had consistent procedures at all of
the sites. |If there were sites that were unable to
come to the investigator neeting, then we would go
to each site and train sites.

DR. PARSONS: Dr. Apter?

DR. APTER This is a question for either
the FDA or GSK. | am confused. You chose the
endpoi nts together of FEV1. You chose patients
that didn't have a variability in FEV1 as an
entrance requirenment and then, as an endpoint, you
didn't have any variability. You are postulating
anot her mechanismis possibly the way it works. It
seens |ike the design has--what do you have to say
about the design here?

DR. ANTHRACI TE: | must confess to not
qui te understandi ng what you are asking. Could you

just repeat it in nore sinple ternms?
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DR. APTER  You chose patients who didn't
have any variability in the endpoint at the
begi nni ng, having no bronchodilator reversibility.
Then, at the end of the study, after randoni zing
them there wasn't any change.

DR. ANTHRACI TE: Are you doing any better
with this than | ?

DR. PARSONS: See if this helps and see if
this is what you are actually asking, the initia
study, as designed, was |ooking for a change in
FEV1 of 120 m .

DR, ANTHRACI TE:  Yes.

DR. PARSONS: And that apparently was
bet ween treated groups versus placebo. So, the
question | think Dr. Apter is asking is since you
specifically picked the patient popul ation that you
did not anticipate would have a change in FEV1, how
was the study designed to | ook for a change that
big in a 24-week period? Does that clarify it?

DR. APTER  Thank you for interpreting for

DR. ANTHRACI TE: Considering that wasn't
my choice, let nme turn it over to Dr. Knobil.
DR KNOBIL: Well, | think that based on

the Phase Il clinical trial, which you have al ready
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seen, we actually did expect a little bit larger
change in FEV1 than was actually seen. However, we
did not expect the placebo group to decline so
consistently, as we saw. So, even though we
designed our trials to see a particular result, we
did get another result which was clinically
significant.

DR PARSONS: Dr. Morris?

DR MORRIS: Could you go over for us,
pl ease, how the notion of exacerbation-free from
COPD over the 24-week period was defined and
t hought about ?

DR KNOBI L: The four-panel slide? Wuld
you like to see that again?

DR MORRIS: No, just tell us what went
into that definition, percent of exacerbation-free
days or percent of exacerbation-free time in the
24- week peri od.

DR KNOBIL: 1Is that fromthe briefing
docunent, exacerbation on any given day or the
exacerbation-free days? | amsorry if | am
conplicating it.

DR. MORRI'S: The exacerbation-free days.

DR KNOBIL: GCkay, the exacerbation-free

days is really a Kaplan-Meier plot so that as soon
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as sonmeone has an exacerbation they are censored
fromthe analysis. So, what we see over
time--actually, if we could just show the
four-panel slide fromthe core--is that over tine
patients tend to exacerbation at a certain
frequency.

DR MORRI'S: Moire specifically, what went
into the definition--

DR. KNOBIL: ©Onh, the definition. |
apol ogi ze.

DR. MORRI'S: That is okay.

DR KNOBIL: This is exacerbation-free
time to noderate to severe, and noderate to severe
exacerbations were defined as exacerbations that
requi red physician intervention and nedi cati on,
including oral steroids or antibiotics. A severe
exacerbation was one that required hospitalization

DR MORRIS: Could you tell us about what
percent required hospitalization in both arnms?

DR. KNOBIL: It was actually quite |ow,
| ess than ten percent. Actually, nmuch | ess than
five percent, | should say.

DR. MORRI'S: And what happened to study
medi cation during the hospitalization?

DR KNOBIL: Well, that varied from
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patient to patient. | don't know the particulars
for each patient that had an exacerbation but |
woul d guess that sonme patients stopped taking their
medi cation just because they were in the hospita
but we do know that some patients did continue. |
don't have any information to be able to
differenti ate between the two about outcones or
anyt hi ng el se.

DR MORRIS: Were the hospitalization
records reviewed for AEs and SAEs?

DR. KNOBIL: No, they were not.

DR PARSONS: W have Dr. Joad, Dr.
Surawi cz and Dr. Cross. Dr. Joad?

DR. JOAD: Did you nmeasure weight? Did
these patients lose weight with all this G
synpt onmat ol ogy?

DR. KNOBIL: W neasured wei ght at the
begi nning but we did not neasure weight at the end.

DR PARSONS: Next | think is Dr.
Sur awi cz.

DR SURAWCZ: | want to go back to the
i schem a because we have been reassured by the
col onoscopy findings in the patients who had
synptons but we haven't really tal ked about the

i schem c cases that were in the briefing docunent,
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and Dr. Laine | think nentioned five ischem c cases
but there are only two here, which were both in

pl acebo. Then we have this one death on treatnent.
Who were the other two patients and should we

per haps know whi ch groups those were in?

DR RICKARD: As we showed earlier, there
were two patients in the placebo group and three
patients in the long-termextension trials that had
a di agnosis of ischemc colitis. Now, the
particulars--1 think the narratives should be in
the briefing document. The three patients for
Ariflo--one patient was admitted for rheunatoid
arthritis exacerbation and his diagnhosis really was
only based on a comment fromthe x-ray; we don't
even know what type of x-ray it was, saying it
| ooked I'i ke he had ischemic bowel. So, we don't
know much nore about that patient but he continued
in the study on the drug and had no further
probl ens for that.

The other two patients, one had a COPD
exacerbation with a bowel perforation, which you
heard about. One patient underwent vascul ar
procedures, you know, vascul ar dye procedures, and
subsequently had significant conplications after

that, and at the tine of his death al so was
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shown- - whet her it was due to the procedures or
not--to have ischenmic colitis.

The other two patients were in the placebo
popul ation. | think what we showed earlier was
that you need to keep in mind that the patients on
pl acebo only had six-nonth therapy and the patients
who were on Ariflo had a nuch longer tinme and, in
fact, one patient was on it for two and a half
years at the time of his incident. The others were
on it for about 18 nonths for over two years. So
the exposure was quite a bit longer in the Ariflo
patients.

DR. SURAW CZ: So, one way you m ght | ook
at it is that this is probably a significant
probl em that devel ops de novo but it is possible
that it exacerbates underlying vascul ar di sease.

DR. RICKARD: | think we need to keep in
m nd the fact, as nmentioned earlier by Dr. Laine,
that there was a significant increased incidence of
ischemc colitis in COPD patients. Maybe we can
show the M7 slide which | ooks at the study in the
UHC dat abase that | ooked at COPD patients versus
non- COPD pati ents and what the incidence could be
expected to show.

[Slide]

file:///C|/Daily/0905pulm.txt (159 of 245) [9/11/03 9:56:17 AM]



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

As you can see here, if you | ook at COPD
patients there was a 1.75 incident rate compared to
0.44 for patients who did not have COPD. So, |
think we need to realize, as | said earlier, that
these are elderly patients who have a | ot of
probl ems and though this is a rare event--it really
is rare, it is not unconmon to see a coupl e of
cases.

DR PARSONS: Dr. Cross is next.

DR CRCSS: Was there any difference in
t he pharnmacoki netics in snokers versus not snokers?

DR RI CKARD: Snoking had no effect.

DR. CRCSS: Second, at the beginning you
did a bronchodil ator response and you found an
average in all of these studies--what was it?--it
was | ess than 200--it was 60 or 70 ml or sonething
like that. |Is that right? It was two or three
tines--

DR. RICKARD: It was 80.

DR. CRCSS: It was 80. So, that is quite
a bit different than what you found as your
endpoi nt on your FEV1. Wre any exani nations done
for the bronchodil ator response at the end of your
study, looking to see if that was the sane 80 or

whet her you bit into sonme of that not very
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significant in ternms of pulnonary function, but you
are trying to nake significance out of 30 ml in
terns of the efficacy on the FEV1 side?

DR KNOBIL: Right. Yes, in sone of the
studies we did do bronchodil ator response at the
end of the study and the bronchodil ator response
was the same at the end as it was in the beginning.
So, it was comparabl e.

DR CRCSS: So, the data that is presented
is, of course, all w thout the bronchodil ator

DR KNOBI L: That is correct.

DR CRCSS: Al right. Another one, your
synptons of GER were a little bit nore in the
treated group, as | remenber. |Is there any effect
on the snmooth nuscle, the esophageal -gastric
junction? That is pretty easy to look at in terns
of zero and max, like is done with theophylline
where there is relaxation of that nuscle. You have
not clarified too much whether snooth nuscle has a
significant effect. You think it doesn't in the
ai rway.

DR DOM: | will take the question
Geoff Down, clinical pharnmacol ogy. W perfornmed
one study with esophageal manonetry and there was

sone increased relaxation of the | ower esophagea
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sphincter in cilonilast-treated subjects conpared
to placebo. It was only a small effect and this is
probably a class-related effect. Does that answer
your question?

DR CROSS: Yes, it does but | would Ilike
to then push into the cardi ol ogy questions. You
had nore PVC by quite a bit in this study on the
drug, and you had sone cardiol ogic rule-outs for
who you didn't take into the study. | know you
have a cardiologist. | was just wondering if you
had abnormalities on your baseline EKGs, or you
were | ooking at long 2s, or 3s, etc. Wth
t heophylline there is quite a bit happening to that
cardiogramon a Holter monitor, and I wanted to get
alittle bit nore detail of what type of cardiac
patients you excluded fromthe study because, as we
all know, there is a fair amount of cardiac active
patients in the COPD popul ati on.

DR RICKARD: Well, patients were excluded
fromthe study if the physician thought they had
significant underlying cardiac disease. Certainly,
they were also excluded if they had significant QrIc
prol ongati on present before entering the study.
They may not have been excluded if they had ot her

type of background cardi ac abnornality like
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evi dence of an M on EKG or things |like that.

When we | ooked at the analysis we | ooked
at peopl e who did not have significant issues at
basel i ne, and we | ooked at the nunber of people who
had changed during therapy and what we saw was t hat
there were no significant differences in those
peopl e who had changed. W al so | ooked at peopl e
who had some issues at baseline and, again, when we
| ooked at those people we didn't see any
significant differences in what we saw in the EKG
or the Holter nonitor analysis for that.

DR CRCSS: So, patients with significant
CAD, and you are looking at a little bit younger
popul ation of COPD if they averaged around 60 to
where you would find the maxi mal cardiac
probl ems--1 am just wondering, for instance, on the
cardi ogram you had nore PVCs but were nore
sophisticated tests, heart rate variability, etc.,
etc., |looked at on your Holter nonitors?

DR. RICKARD: Well, if you are talking
about QTc intervals, as we discussed, we did
correct them by Bazett correction and Fridericia's.
I certainly would have our cardiol ogist actually
answer that for you, if you would like.

DR. CRCSS: Yes, the concern | still have
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is the nechani sm of any cardiac activity of this
drug and whet her you have a popul ation of cardiac
patients with coexisting coronary di sease or

angi na, etc., that were studied.

DR. RICKARD: Well, certainly anybody wth
unst abl e angi na woul d not have been put into the
study at the tinme that they cane into the study.

We can have Dr. Ruskin discuss his analysis of the
cardi ac dat a.

DR RUSKIN: Jeremy Ruskin, Mass. Ceneral,
Boston. Based on the patients that were included
in the data that is available, which is all that I
can speak to, there was no signal of a cardiac risk
based on a conventional evaluation, and this
i ncludes effects on vital signs, a very rigorous
ECG anal ysis, 7,000 el ectrocardiograns, al nost 10
percent of them at Cnax, serious adverse
cardi ovascul ar events and nortality. So, based on
those paraneters there certainly is no signal that
I can see. In particular, obviously recent concern
has focused on ECG intervals and there were no
det ect abl e changes there, particularly with regard
to effects on repol arizati on.

DR CRCSS: Lastly, in the basic studies

was there any potentiation of, let's say, albutero
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cardiac toxicity by this drug? |In other words,
there is overlap between even sone of the betas and
wi th t heophylline which increases the toxicity of
the betas a couple of orders of magnitude. | am
still trying to get at are there any effects on the
heart of this drug in terns of either rhythmor
heart nuscle, etc?

DR RI CKARD: No, we studied al buterol and
theophylline. |In addition, we used them both
together and we saw no differences in the cardiac
assessnents that we obtai ned.

DR CRCSS: At the toxicity level?

DR RI CKARD: Right.

DR PARSONS: Dr. Newman, then Dr. Joad,
then Dr. Kercsmar.

DR. NEWWAN. One of the questions that
wanted to ask, putting this in the perspective of
figuring out that approximately 30 percent of
patients are not going to tolerate the drug after a
few weeks and trying to integrate this wi th what
the statisticians have sai d about the repeated
measur es anal yses, weighting for the 24-week study
goes nore heavily to the earlier tine points. |
guess what | amwondering fromthe statistica

standpoi nt or fromthe clinical design standpoint
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is, is there a way to understand what the

I'i kelihood is of people who can tolerate the drug
showi ng stability of FEV1. |If we were to subtract
out the 30 percent of people who in the first

mont h, because of various toxicities, stopped using
the drug, has there been an analysis to tell us
that the people who can tolerate it for 24 weeks
either inprove or stay the same in FEV1?

DR KNOBIL: Yes. Actually, we have done
all kinds of sensitivity analyses on all the
studies. Wen you |look at just the patients who
are in the study for a significant period of tineg,
either 8 or 16 weeks, the results in FEV1 are the
same or better than when the dropouts are still in
the study. 1In fact, | can show you one exanpl e of
this for 039. Can we |ook at the graph from 039
fromthe core, please?

[Slide]

This is the slide that | showed you
before, |ooking at the effect of Ariflo over time
with the maintenance of FEV1 and the decline in the
pl acebo armof this trial. Now, the concern has
been raised that nost of the decline occurred in
the first two to four weeks, whereas when we did

the repeated neasures analysis we see that the
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decline is pretty steady over the course of the
trial.

[Slide]

However, when we take out the patients who
dropped out in this early part of the trial, we see
the following result which is nearly an identica
graph. So, really when you take the dropouts into
account you see the sane result.

DR. PARSONS: Dr. Joad, you had a
question?

DR. JOAD: This is for the FDA. Do you
have any other information about your PDE4
inhibitors with regard to vasculitis that you can
share? You said it was a class effect.

DR. MEYER There is really very little
i nformati on we can share. W can say that it has
been seen with others. There apparently has been
publ i c acknow edgenent that one manufacturer has
st opped devel opnment because they had a case of
colitis in humans and that caused themto stop
devel opment. That is sonething of a web page but,
unfortunately, that is very little of what we have
seen that we can share with you because it is not
publi c data.

DR. PARSONS: The last question will be
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fromDr. Kercsmar.

DR. KERCSMAR | might have a simlar
question that was just asked of GSK. You | ooked
for a biomarker or sonething to try to predict
serious G adverse events or arteritis, but can you
i dentify responders from non-responders? Do you
have subgroups that will respond favorably to the
drug and those that won't? Are there any
bi omarkers, or is it age related, FEV1, co-norbid
conditions so that you can predict responders to
the drug? | amnot |ooking for adverse effect.

DR KNOBIL: Yes, there are sone things
that are correlated with a better response,
al t hough none of themis very definitive in terns
of defining a very specific population. For
exanmple, in the North American studies, for SCRQ a
lower FEV1 is correlated with a better SGRQ
response, the nobst severe patients. Also, again
for SGRQ a history of chronic bronchitis is
associated with a better response, as well as a
| onger snoking history, a higher pack-year history
of snoking is actually correlated with a better
response for SGRQ Mst of these things don't
really have any effect on the FEV1 response.

DR. PARSONS: We still have | ots of
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questions on the list so | amnot trying to ignore
anybody, but we need to |l et people break for |unch.
We do need to neet back here at exactly one o' clock
and we will start with the open public hearing.

I have an additional announcenent that
there is a table reserved at the front of the
restaurant for nenbers of the conmittee so that we
can neet there. So, we will resune again at one
o' clock and start back w th questions.

[ Wher eupon, at 12: 00 noon the committee

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

DR PARSONS: | would like to wel cone
everybody back. W are getting ready to resune the
nmeeting. The first itemon the agenda this
afternoon is the open public hearing. W currently
don't have anybody schedul ed to speak but if there
i s sonmebody fromthe audi ence who would like to
speak, they can stand up and come to the
m crophone. Do we have anybody? No? W wll then
close that part of the public hearing and we will
nove on.

We are going to resune now where we ended
this norning. W are going to go back to genera
di scussion with both clarification and questions to
both GSK and to the FDA. W actually had a |ist of
peopl e who still had questions. W were going to
start with Ms. Schell and Dr. Apter, and we can go

fromthere.

MS. SCHELL: | have a clarification again.

It was ny understanding that both the company and
the FDA net early, before the trial started, on the
protocol for testing of the safety issue regarding
the fecal occult blood and the protocol to be
followed. It is also ny understanding that the FDA

t hought there was discrepancy in follow ng that
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protocol. | was just wondering, fromthe conpany,
if there was a particular reason or why it wasn't
fol I owed.

DR RICKARD: Well, | think we have a
slightly different perspective and | think, on the
contrary, we did follow the protocol to the best of
our ability in a clinical trial setting. | know we
have tal ked a whol e | ot about fecal occult bl oods
and we tal ked al so about col onoscopies. Actually,

t he nunber of col onoscopies that were done in this
trial, if you |l ook at the point when the studies
were anended and you go fromthat point forward, 39
patients would have qualified to have undergone a
col onoscopy and there were actually 25

col onoscopi es done. Again, none of those 25

col onoscopi es showed anything, not even a hint of
evi dence of ischemic colitis.

So, | think that in fact in this protoco
we actually did a pretty good job of doi ng what was
fairly difficult as far as getting people to follow
procedures and doi ng procedures such as feca
occult bl ood and col onoscopi es.

DR. PARSONS: Dr. Apter?

DR APTER | guess, Dr. Rickard, you

mentioned that this drug is not to be used with
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erythromycin. Could you clarify that and then tal k
about the other macrolides, clarithromnmycin and
azi t hromyci n?

DR RICKARD: Right, for erythronycin, in
the studies that we have done, if you initiate both
of the drugs at the sane tine so you start them at
the sane tine, you see an increased incidence of G
i ntol erance and you see nore nausea and vomting,
sonet hing that you probably woul d expect. However,
if you already have Ariflo at a steady state and
then you add erythromycin you don't see as many G
adverse events. So, it seenms to be the initiation
of the two at the sane tinme for that

Now, we don't have any other data | could
talk to you about any other types of those drugs.
We do have one study that has been done but we
don't have any other significant data | can tel
you about at this point.

DR PARSONS: | just have a quick
foll owup question about some of the G side
effects, and this would be probably for either of
the gastroenterol ogy experts. Since a nunmber of
the patients that did drop out that got the drug
had G side effects, is there any preclinical data

or any reason to suspect that those G
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mani f estati ons were manifestations of early mld
ischem a that would ultimately be reversible? In
other words, the question | amasking is | knowit
is very difficult even to diagnose full-blown
mesenteric i schem a but are there early signs that
peopl e were exhibiting that cause themto drop out
based on preclinical data? Wat is the likelihood
that that reflects nmild vascul ar inpingenent that
may or nmay not be reversible?

DR, SURAWCZ: | will let Dr. Laine go
first.

DR LAINE: | guess | would say two
things, it is hard to answer it directly. One, in
the preclinical data even in the rodent nodel where
there was this vascul opathy there was no ischenia
of the intestine seen. So, there wasn't evidence
of a downstream decreased perfusion. So, that is
one bit of information

I think the other information, as Chris
ment i oned, when you are tal king about nesenteric
ischema, arterial ischema of the small intestine
at least, usually it tends to be they get severe
di sease and they probably go on to have sonet hi ng
bad if it continues for a while. But different

than that, in ischenic colitis there is a group of

file:///C|/Daily/0905pulm.txt (173 of 245) [9/11/03 9:56:17 AM]

173



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

174
peopl e, at least half the people who get ischenmic
colitis, who actually get abnormalities that are
probably only for the nucosa and the subrucosa so
only the superficial part, and that can resolve in
a matter of weeks or nonths with no sequel ae.

So, | would think, if Chris agrees, that
woul d be the main place where there can be, in the
colon at least, transient abnormalities but there
are no great studies because, you know, if a tree
falls in the forest nobody is there kind of
i dea--do you know it is really there?

DR SURAWCZ: | had pretty nuch the sane
thought. It nmay be that | ammisinterpreting the
data that nmost of the early dropouts were nausea
and vomting and that didn't seemlike those would
be ischem a type synptons. It would be nore if it
was abdom nal pain. Perhaps you ought to answer
that, is it that the dropouts were nore nausea and
vom ting and diarrhea?

DR. RICKARD: Yes, in fact the major ones
were nausea and vomiting that people would wthdraw
for.

DR. LAINE: The other thing, of course, as
we heard rectal bleeding is one of the other nmjor

features of ischemc colitis and one of the
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problenms that Chris did nention is that there was a
whol e bunch of different things that all fit into
the sane descriptor of nelena, nost of which really
weren't rectal bleeding. It was only a snmall
proportion that actually had the rectal bl eeding,
and | think those people had a hi gher incidence,
al t hough not 100 percent, for getting
col onoscopi es.

DR, PARSONS: Dr. Newman?

DR. NEWMAN: | want to ask the conpany
about the proposed indication for use of this
medi cation. | guess ny question is that it is
fairly broadly stated this would be for people with
COPD who have poor reversibility. Wen | |ook at
the studies, it seens that the category of patients
who were enrolled in the four pivotal studies are
not in the nost severe form of COPD and, yet, the
application of the nedication in practice could
potentially be used by clinicians with this
indication for nore seriously affected individuals.
For exanple, you excluded people who were on any
form of |ong-term oxygen therapy. | am wondering
what is the conmpany's thought about the ability to
take these data and extrapolate themto the

uni verse of severe COPD patients without
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reversibility.

DR. KNOBIL: Well, severity of COPDis
generally defined by FEV1. So, we have a wi de
range of severity of disease in our trials.
Additionally, as you have al ready nentioned, they
are poorly reversible. Even in the other long-term
trials of patients with COPD, even the il der
pati ents have declines in FEV1 and woul d benefit
from mai nt enance or stabilization of their therapy.
So, | don't think that this should be relegated to
more severe or less severe. | think right now we
have the data in a broad popul ati on of nobderate to
severe patients who are poorly reversible and, as
we have seen by these other trials, they can
benefit from maintenance of their FEV1. | don't
know i f | answered your question

DR. NEWVAN: Well, maybe there isn't a
direct answer to it but | think fromny way of
reading this the kind of exclusion criteria you
had, even if it wasn't a direct inmpact on severity,
it would have an indirect inmpact on the severity of
patients that we see. | amthinking nmainly about
| ooki ng back, and maybe you can comrent on
this--1ooking back at study 168 where you showed

the difference in those who had nore reversibility
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respondi ng better in ternms of FEV1 response
compared to the ones with poor reversibility.
started thinking about what about the nobst severely
af fected COPD patients in ny practice who have
truly the |l east degree of reversibility and the
worst DLCOs and the worst FEV1, the worst
enphysema?

DR. KNOBIL: Well, you nentioned 168 and
for reference for everyone el se we can show t he
data that you just referred to

[ Slide]

In study 168 any patient was allowed to
participate--well, not any patient but they weren't
excl uded on the basis of their reversibility, and
it turns out the baseline characteristics were
simlar in this study except for the degree of
reversibility, which was about 16 percent in this
pati ent popul ation versus the 6.5 over the four
pivotal trials. Overall, we see a 16 m increase
in the total population, a 30 mM increase in the
poorly reversible by the same definition as we said
before, and 130 m increase in the nore reversible
patients. This is on a par with what we have seen
in the other studies. Just bear in mnd that this

study was small and not powered to detect a
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di fference.

But | think you have to | ook at a couple
of things, one is that for patients who do have the
ability to have a bronchodilator effect, they do
have a |l arger effect. For patients who are poorly
reversi ble to bronchodil ators we have seen a
consistent effect in FEV1 versus placebo. And, any
pati ent who has COPD and has increased rate of
decline of FEV1 would benefit from stabilization
whet her or not they are on the | ower end of
severity or on the upper end of severity. That is
really all; | don't know how else to say it based
on the data that we have.

DR PARSONS: Dr. Mirris was next.

DR MORRIS: | have a question for Dr.
Ruskin. Could you conment, please, on any
preclinical or clinical data that m ght shed some
light on the likelihood of this agent to cause
dysrhyt hm as?

DR RUSKIN: | can't comment on any
preclinical data because there is very little
available with regard to the profile of the drug in
preclinical nodels. The usual approach to
profiling a drug with regard to cardiovascul ar

ri sks involves the things that we have tal ked
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about, that is, an assessnent of the drug's effect
on heart rate, blood pressure, EKG paraneters, and
then | ooki ng at sone outcone paraneters within the
confines of a clinical devel opnent program that
is, serious adverse cardi ovascul ar events and
nmortality. |If one uses those various paraneters
there are no signals of a cardiovascul ar risk

DR. MORRIS: Could | ask you to specul ate,
if serum concentrations of the drug rose, could
there be arrhythnogenicity of this agent?

DR. RUSKIN: | can't answer that question
I just don't have the data to answer it, except to
say agai n that one worries about hi gh exposures
usually in a situation in which there is sone
signal at standard therapeutic concentrations, for
exanpl e a nodest QT effect that m ght be anplified
mar kedly if exposures go up markedly. There were
no such signals in this program

DR. PARSONS: Dr. Cross?

DR. CRCSS: Can you give us a clue to say
what percent of these patients were on ideal doses
of anticholinergic inhalants? It is alittle bit
hard to say reversible and irreversible if they are
al ready maxed out on anticholinergics.

DR. KNOBIL: Yes, about 40 percent of the
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patients were on anticholinergics. Wen you say
i deal doses--

DR CRCsSS: Well, | nean properly
admi ni st ered.

DR. KNOBIL: And that would be two or
three puffs three to four tines daily.

DR. CRCSS: Right.

DR. KNOBIL: And that was the definition
of schedul ed epitropium Now, we didn't track
conmpliance with that nedication because it wasn't a
study nedicati on.

DR CRCSS: Did 1l read it right, you had
over 40 percent snokers, 40, 45 percent snokers?

DR. KNOBIL: That is correct, yes.

DR CRCSS: Have you done any studies of
ai rway challenging to see if you had, say,
met hachol i ne responsi veness, etc? Has there been
anyt hi ng done even in your asthma population in
terns of are they nore sensitive to airway
reactivity when challenged in terns of this drug?

DR KNOBIL: You nean nore sensitive or
| ess sensitive to chall enge?

DR. CROSS: Correct.

DR KNOBIL: Yes, we don't have

met hachol i ne chal l enges in patients with COPD. |
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don't believe we have themin patients with asthna.

DR. CRCOSS: Because you woul d expect with
40, 45 percent snokers you would have quite a few
that had abnornal challenge tests.

DR. KNOBIL: That is very possible,
however we did not do nethacholine challenges in
these patients. It is inportant to note though
that there was no difference in FEV1 response for
current snokers--

DR CROSS: Right. Now, you are
presenting this as an anti-inflamuatory and, of
course, we are all aware that we are calling asthm
a very inflammtory di sease and we have recently
been calling COPD a bit of an inflammatory disease.
Can you say anything about this drug in terns of
your asthmatic anal ysis of what is happening in
terns of the drug? There are a couple of studies
that were already nentioned in terns asthmatics
studied. Can you give us any clue as to whether
this is going to be doing anything in asthmatics?

DR KNOBIL: W don't have sinilar studies
that | showed you in the COPD patients in asthma
patients. W do have sone preclinical data in sone
of the cell types that are inportant in the

pat hogenesis of asthna. Dr. Barnett?
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DR BARNETT: Mary Barnett, GSK. What we
did a lot during the devel opment of the ciloml ast
programis to look at a lot of the inflamuatory
cells and asked the question how sensitive they
were to PDE4 inhibitors. What we did find is that
there is a variation in the level of sensitivity to
suppressive effects of this class of drugs.
Interestingly, in asthma one of the cell types, the
mass cell type which is very inportant in at |east
allergic asthma, is one of the | east sensitive
cells to PDE4 inhibitors in general. So, it may be
that the type of inflammtion we see in COPD, with
CD8 cells, macrophages and neutrophils, they are
more sensitive to PDE4 inhibition than the type of
i nflammation that you see in asthma, which is nore
of a CD4, nmss cell, eosinophil type of
i nflammati on and that may be the reason why we are
seei ng such nice effects in COPD

DR CROSS: You focused a lot in the
presentation on the decrease in the CD8 cells. Can
you renm nd us what sort of evidence there is that
decreasing the CD8 cells is going to be very
hel pful or not, and what role they are playing in
i mmune reactions of the airway?

DR. KNOBIL: Do you want to do the
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preclinical and then | will do the clinical?

DR. BARNETT: Well, the evidence is
probably circunstantial right nowin ternms of the
fact that they are present there. |If you |ook at
the cytokine potentials that people are begi nning
to neasure in COPD bowel fluids, it |ooks like a
THL1, T-cell cytolytic response rather than a TH2
response and the fact that we have evidence to
suggest preclinically that we can affect CD8 cel
function and recruitnment into the lungs. That is
basi cal |y what we have

DR KNOBIL: Also, | mentioned the
clinical data that correlated increases and CD8
positive T-cells with COPD severity. Dr. Sciurba
was one of the authors on the Retanal es paper--

DR. CRCSS: | guess what | amtrying to
ask is, is that good or bad?

DR KNOBIL: Yes, | would like himto
conment on the clinical significance of that

fi ndi ng.

DR SCIURBA: | confess that | coll aborate

with basic scientists. | consider nmyself a
physi ci an and a physiol ogi st but | have | earned a
little bit of the vocabul ary.

There is data fromthe Italian group,
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Saetta's group, and a |l ot of papers that CD8 cells
are elevated in early, late COPD. CD8-CD4 ratios
are el evated. The Retanul es paper out of British
Col unbi a that both Kate and | presented showed
dramatic elevations in really all class
inflammatory cells, dramatic increases in CD8

| ynphocytes. There are a couple of papers that
have been presented in abstract formthat are
currently in review, elaborating on potential
mechani snms whereby in nore chronic advanced COPD
in fact, there is | ow grade chronic col onization
resulting in the ongoing deterioration; that it is
a cytolytic type of response. There is no doubt
CD8 cells are elevated in COPD. To say cause and
effect, | guess this data is as good as any data
that you can lower the CD8 cells and see an inpact
on lung volume and stabilization of FEV1, but the
data is energing and it is being looked at. | wll
tell you though that inflamation is an actor in
COPD and there is a lot of research and a | ot of
work going on right now on that.

DR. PARSONS: Dr. Joad?

DR. JOAD: Yes, | wondered, if you have it

available, if you could show us the graph of the

hourly PFTs for four hours after the first and | ast
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dose. | would just be curious to see if you have
it.

DR KNOBIL: Just a second.

[Slide]

Here is the first dose effect and the | ast
dose effect, |ooking at serial PFTs over four
hours. Again, the Ariflo group is shown in yellow
and the placebo group is shown in blue. At the end
of the four-hour period they were given al buterol
So, that is what we are seeing here. The response
to al buterol was unchanged really fromthe first to
| ast dose. As you can see, there is a small
increase in FEV1 following the first dose but
certainly not appreciable bronchodil ator effect.

DR PARSONS: | wanted to follow up on a
question that Dr. Apter had this norning and that
was about the original study design and what the
initial anticipated results were conpared to the
results that you got. One question | had is when
you initially powered the study and you were
| ooki ng, hopefully, for an FEV1 change of 100-120
cc--1 have two questions. One is was that based on
the fact that you were anticipating that the group
that received drug would i nprove 120 cc, or did you

anticipate a fall in FEV1 in the placebo group as
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well as an inmprovenent? |If so, based on data out
there fromthe Lung Health Study and everything

el se, what degree of decrease in FEV1 were you

t hi nki ng you were going to see in the placebo group
at 24 weeks?

DR KNOBIL: Well, to be perfectly honest
about it, after looking at the Phase Il clinica
trial 032, we did expect to see an increase in FEV1
with cilomlast and we didn't really expect to see
the drop in FEV1 in the placebo group. Perhaps we
shoul d have, given the data that is out there with
these long-termclinical trials. However, even
though we didn't see what we expected to see, |
think we did see a very clinically inportant
result, basically the stabilization of FEV1 over
time while the placebo group did decline.

I think the other important thing to note
is the decline in FEV1 in the placebo group was
seen in three of the four clinical trials. So, the
wei ght of evidence suggests that this is a rea
finding. The maintenance of FEV1 of inprovenent,
again, was also seen in four out of the four
clinical trials. So, | don't think we can ignore
what we are seeing, still a very clinically

rel evant result albeit not exactly what we
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expected, and supported by the lung vol une
reductions that we saw too. So, | do believe there
is real activity going on in the |ung.

DR. PARSONS: Dr. Mrris?

DR. MORRIS: | have a question for Dr.
Knobil. In thinking about how this drug would cone
to be used and in thinking about how, since there
is some percentage of the people on the active arm
who did have @ intol erances, was there any
i nformati on gai ned froml ooking at the conconmnitant
med |list on those people within study drug arnms who
had G intol erances? Ws there anything by
anal ysis of the concomtant nmeds that nmight give us
a clue to say to M. Snmith, or Ms. Jones, or M.
Jones, you are on this drug. W know those peopl e
get nore G intol erance?

DR. RICKARD: W |ooked in particular at
one drug, such as non-steroidal anti-inflammatories
which a | ot of these people can be on at tinmes. W
didn't really see any difference in effect on G
intolerance if they were on non-steroidals or not.
We really didn't have a | ot of other conconitant
meds that we | ooked at to see whether it was
invol ved with @ intolerance.

DR MORRI'S: Do you know particularly if
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diuretics were seen?

DR. RICKARD: Well, certainly diuretics
were used in sone of the patients based on their
underlying di seases but | don't have an analysis to
tell you whether it correlated with anything or
not .

DR. SURAW CZ: Can | ask why you asked
about diuretics?

DR MORRIS: | amjust worrying when
soneone has nausea and voniting and persists in
taking a diuretic. They would becone nore
dehydr at ed.

DR RICKARD: Again, | just want to remind
you that we have done very many vital signs,
henogl obi n hematocrits and | aboratory val ues and at
no time did we see any difference. So, we did not
see any evidence of any type of blood vol unme | oss
per se or any effect of dehydration.

DR MORRI'S: Whsat woul d be the
recomendati on for use during an acute exacerbation
of COPD?

DR KNOBIL: Well, the recommendation for
use woul d be the sane as what was done in the
clinical trials, that patients should not stop

taking their nedication. There is no evidence to
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suggest that they should stop taking it and there
i's, you know, probably nore evidence to suggest
that as a nmintenance medication it shouldn't be
di sconti nued unl ess there is a physical reason why
they can't take it.

DR MORRIS: In sone of the safety studies
there was some notion that in people with hepatic
i mpai rment there was an increase in serumlevels.

DR RICKARD: | n people who have severe
hepatic inpairnment or people who have severe rena
i mpairment there is an increase in the unbound
portion of Ariflo. Now, interestingly, in these
studies we did not see an increase in side effects
but what we are saying is that there is a potentia
for increase in G intolerance because of the fact
that the unbound fraction is increased.

DR. PARSONS: Dr. Kercsmar?

DR, KERCSMAR: Two things, | wonder if you
could put that slide back up about the
bronchodi | at or response, the first and | ast dose?
The other question | had was if you give this drug
to a patient with COPD who does have a reversible
component is it an acute bronchodilator? 1In the
168 study, it |looked Iike those patients who are

reversi bl e have a pretty sizeabl e response
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DR KNOBIL: Right, and that is the only
study in which we did not restrict reversibility
and we did not do serial FEV1s. So, | don't know
the answer to that question

DR. KERCSMAR:  You mi ght expect drugs
whi ch are phosphodi esterase inhibitors to
potentially in that patient population to have nore
of a bronchodilator effect. | want to see the
magni t ude of those responses.

[Slide]

Is that right, that you are still getting
about 150 ml response in those patients to
bronchodi | at or?

DR KNOBIL: To al buterol. Renenber, we
are getting a little bit nore than the 80 m
because that is the average for all clinica
trials, and the reversibility was slightly higher
in the North Anerican trials and this is North
American trial 039. Again, we don't see nuch of a
bronchodi |l ator effect acutely but we don't see any
di m nution of response to al buterol either

DR PARSONS: Dr. Joad?

DR JOAD: Part of what we have to
deliberate on today is whether 30 m is a

clinically inportant difference and | wondered if
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you wanted to say why you think it is.

DR. KNOBIL: Well, | think the clinica
picture is very clinically significant because in
the clinical trials we do see the stabilization of
FEV1 over time whereas we do see this steady
decline in the placebo group, albeit in three of
the four trials. W also see the stabilization of
FEV1 of up to 84 weeks in the open-label trials.

So, | think that the clinical significance
is quite conpelling in that if we can potentially
stabilize FEV1 over tine, that would be one of the
things that we haven't been able to do in patients
wi th COPD.

The other thing to remenber is that we
have seen significant decreases in |ung
hyperinfl ation which also are associated with
i mproved exercise tolerance. Al so, even though we
didn't see a large increase in FEV1 in the
cilonilast-treated groups, we did see a significant
increase in quality of life. So, | think all those
things taken together tell me that for patients
this would be a clinically relevant nedication for
them and | would invite also Dr. Sciurba to
conment .

DR SCIURBA: | guess what | would ask the
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conmittee and the agency to consider is what would
be the outcone you woul d expect with the broad
class of anti-inflammtory agents that are
currently in various stages in the pipeline, or at
| east being specul ated upon in the literature.

What response woul d we expect to see? It is not
going to be in irreversible COPD 200 cc acute
changes, yet there is a lot of effort, a |lot of
nmoney, a |lot research, basic science research
devel opi ng products that we can then translate and
test clinically.

You know, when | look at it fromthat
perspective, if we can stabilize COPD and prevent
the decline and the synptoms, then | think we are
doing the right thing for our patients. Do we have
evidence here that that is occurring? Wthin the
length of the trial we do see stabilization. W
see other factors that | think are very inportant
if we don't just focus on FEV1, things that |
tal ked about in ny formal presentation--drop in
hyperinfl ation, residual vol une.

The surrogates, while they are surrogates
and | don't have absol ute evidence, | don't know if
in the next ten years we will have the absol ute

evi dence that, in fact, drops in CD8 and
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neutrophil s and nmacrophages do translate into the
things that we think they will translate into, but
there is pretty strong surrogate evidence that we
are doing the right thing if we--as the strong
trend in our area of research is--believe that, in
fact, inflanmation is the key agent resulting in
progressive decline in COPD

DR. PARSONS: Dr. Cross?

DR CRCSS: Did you do any subgroup
anal ysis, or can you rem nd us what you found when
you t ook that begi nning FEV1, 20, 30 percent of
predi cted, 60 percent of predicted--can you tell us
that inprovenent that you are trying to show, did
it cross over all degrees of severity of the FEV1?
Qoviously, 30 mM is alot nore inpressive to
sonebody whose FEV1 is 400 than sonebody whose FEV1
is 1.9. | amsure you did some subgroup anal yses
because you had so many patients, and al nost all
these studi es do subgroup anal yses, to tell when

you pegged it to the severity of the COPD

DR KNOBIL: Wen we | ooked at severity of

COPD, that by itself did not have significant
i npact on the FEV1 response. But as | mentioned
before, the nore severe patients, that is, |ess

than 35 percent of predicted, tended to have a
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greater response in SCRQ than the | ess severe
patients. So, just by looking at FEV1 severity, it
really had nore of an inpact on the SGRQ

DR PARSONS: Dr. Newman?

DR. NEWWMAN: | just wanted to follow up on
sonet hing you said a few m nutes ago about why you
think this is an efficacious nedication. | am
trying to reconcile what is the proposed
i ndi cation, which says the efficacy of the drug has
not been established in clinical trials beyond 24
weeks and what you are inviting us to do here is to
accept the open-label work that carries on for a
few years thereafter.

In light of the fact that you are nmaking
the statement, | think correctly, that you have
efficacy data for 24 weeks, | have a two-part
question. One is what would be the recomrendati on
to patients and to their physicians in terns of
prescribing this drug beyond 24 weeks? And, why
were the studies as originally designed only 24
weeks in | ength?

DR KNOBIL: Well, I think I will answer
the second part first. They were originally 24
weeks in length to establish efficacy and a

six-nonth trial is what we have generally been
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using for our medications for COPD. Generally we
al so do longer-termtrials mainly for safety and
that is why we have the | ong-term extensions.

As | mentioned before, what we were
expecting to see and what we actually did see was
slightly different. | think if we had expected
what we saw we woul d have had a longer-termtrial,
pl acebo-controlled trial to fully | ook into that.

I amsorry, now | have forgotten the first
part of your question.

DR. NEWMAN: Is it advisable for a patient
to be prescribed this nmedication for nore than 24
weeks?

DR. KNOBIL: Well, certainly froma safety
standpoint there are no issues seen, as you have
heard, for up to three years in patients with COPD.
The potential to stabilize FEV1 beyond the 24 weeks
is very real. So, | would certainly expect that
there would be no issues to prevent a physician
fromprescribing this beyond the 24 weeks. The
reason that the |abel has been proposed that way is
because that is the duration of the
pl acebo-controlled trial but, again, with the
safety informati on that we have there is no reason

tolimt it only to 24 weeks. The patients should
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be reeval uated periodically however.

DR. PARSONS: Dr. Joad?

DR JOAD: Theophylline has been shown to
i ncrease excretion of calcium Did you | ook at
that at all with this drug, urinary excretion?

DR, RICKARD: We did not |ook at urinary
excretion of calcium W did ook at all the
standard things you woul d | ook at--electrolytes,
pot assi um gl ucose, and so forth and so on, and saw
no differences in that. W did not specifically
| ook at wurinary excretion of cal cium

DR, PARSONS: Dr. Newman?

DR NEWVMAN: This one is for Dr.
Anthracite. | want to get a clarification on
sonet hing that you said this norning when you were
di scussi ng adverse events versus serious adverse
events. | thought | heard you suggesting, and
just want a clarification on this, that if a person
had an adverse event and dropped out of the study
in your way of thinking that would push it into the
category of being a serious adverse event. Did |
under stand you correctly or could you clarify that,
pl ease?

DR ANTHRACI TE: Sonmething |ike that,

was conmenting on the paucity of serious adverse
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events in the controlled and uncontrolled trials.

I was kind of wondering if wthdrawal fromthe
study then noved it fromthe category of serious.
There was, however, no way to ask that at the tine.

DR. PARSONS: | have one question, | think
just one question |eft but you never know, | am
afraid; | amsorry. The two pivotal trials that
clearly showed statistical significant differences
in efficacy were the two North American studies.

The European studies were less significant. You
just nentioned, and | just |ooked back in the book,
and actually the degree of reversibility in the
North American trials is actually very different
than the European trials. 1s there a statistica

di fference between those baseline val ues between
the studies? It may be difficult to conpare.

My second part of the question is, is that
why there is a statistical significance in the
North American trials, because the reversibility is
actually greater?

DR RICKARD: Could you pl ease show the
basel i ne characteristics?

[ Slide]

As | nentioned, there are sone differences

bet ween the popul ations, not just reversibility.
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You know, in the North American trials baseline
reversibility is between 7.5 and 8 percent whereas
ion the European trials it is about 5 percent. |
don't believe this was statistically significant.
I amnot even sure that it was actually tested. It
is hard to really say that that is a clinically
significant difference just because there is some
variability in reversibility testing, but it seemed
to be pretty consistent across the trials.

The other things that were different were
the degree of DLCO inpairment, the nunbers of
worren, as well as history of chronic bronchitis.
So, there are a nunber of differences between the
popul ati ons that may have contributed to the
di fferences that we have seen. Now, we have done
anal yses to try to tease this apart and, as | have
menti oned before, we haven't come up with the one
answer that explains all of this so, unfortunately,
| can't give that to you. But | wouldn't doubt
that some of these baseline characteristics have
sonmething to do with it.

DR. PARSONS: Just doing quick math in ny
head, which is never very reliable, the difference
is about 30-40 ml if you look at North Anmerican

basel i nes and European baseli nes.
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DR KNOBI L: Yes.

DR PARSONS: Wiich is the effect size
that you are using for your efficacy in the two
pivotal trials. |Is that correct? That is
approximately the effect that you saw?

DR KNOBIL: Yes.

DR PARSONS: Dr. Newnman?

DR. NEWMAN: | have a question that
pertains to the non-clinical evaluation of the drug
in animal species. | know there has been not hing
found in terms of carcinogenicity. | amjust
curious has there been any | ook at co-carcinogenic
effects with animals that were exposed to tobacco
snoke, since that is kind of the unique thing about
this patient population?

DR RICKARD: No, there has not been

DR PARSONS: Are there additiona
questions fromthe committee? Dr. Mrris?

DR MORRIS: One last quick question, the
Holter nmonitor data that we discussed before, you
mentioned in your presentation that it was done at
week 1 and then--was it week 12 and week 24? Were
any histories taken that you renmenber while people
were experiencing @ intol erances?

DR RICKARD: You question is were any of
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the Holters done while they were experiencing G
intolerance. | don't believe | have the data to
answer that question.

DR PARSONS: Any further questions from
any conmittee nenbers?

DR KNOBIL: Can | just nmke one
clarification? You asked the question earlier
about whether or not hospital records were revi ewed
when a patient had been hospitalized. Wile we did
not review records, if an adverse event or a
serious adverse event occurred during the
hospitalization or prior to or after, that was
reported by the site personnel to GSK. So, while
we did not personally review hospital records, any
event that occurred during hospitalization would
have been reported to us.

DR. PARSONS: Dr. Newran?

DR NEWWAN: | want to come back to a
question | asked earlier today which had to do with
the baseline data. |In terms of your random zed
criteria, you would allow people into the study if
the difference between their screening FEV1 and
their baseline FEV1 was | ess than 20 percent. |
wonder if you would give ne a clarification on the

rationale for allowing that wide a range of
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potential variability during the pre-randoni zation
peri od.

DR KNOBIL: The wi der range of
variability than reversibility?

DR. NEWMAN: Yes, you basically woul d
all ow a 20 percent variability between those
nunbers. | just wanted to get a little better
sense of how that number was picked and why t hat
was pi cked.

DR KNOBIL: Well, I think it was a
relatively arbitrary nunber, mainly chosen for
safety purposes. W didn't want people who were
rapi dly declining because they had been renoved
from medi cati ons during the run-in period. Al so,
it was sort of a quality neasure because if there
was sone variability in how FEV1 was done we didn't
want to have unreliable FEV1s all over the place

frompatients potentially having an inpact on the

study. We wanted to have very strict rules for how

FEV1 was perforned and naking sure patients who
were deteriorating weren't getting in.

DR PARSONS: Dr. Joad?

DR. JOAD | just had one question about
that graph you had, A-72, in which you showed that

peopl e who were going to have A adverse events
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202
were going to have themearly. It was an incidence
graph I think. M question is if they had G
adverse events did they quit having them or did
they continue to have then? As far as
understand, that is incidence of new patients
presenting with adverse events on that graph

DR. RICKARD: Right. So, you question is
if patients experienced it, in sone patients did it
go away?

DR JOAD: Like with theophylline--

DR R CKARD: R ght.

DR JOAD: --if they had it early it
usual Iy went away.

DR. RI CKARD: Yes.

DR JOAD: And that wouldn't be reflected
on this particular graph

DR. RICKARD: That is correct, but you are
correct in saying when patients did experience G
i ntol erance nany patients were able to tolerate
them and they went away, and they continued in the
studies. So, if you look at the withdrawal rates
it was about 17.5 percent that withdrew fromthe
study. Mbst of those were due to G effects. But
then greater than 80 percent of the patients were

able to continue into the study and tolerate the
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nmedi cati on.

DR. JOAD: Did you formally | ook at that,
you know, when they occurred and the people who had
t hen®

DR. RICKARD: As far as tine--

DR JOAD: To showthat it really did go
away and the people who initially had G events
| ater on didn't have thenf

DR RICKARD: | don't think we have a
specific analysis on that data but, certainly, the
nunber of patients who did have it continued on.

O herwi se, we woul d have had a much | arger
withdrawal rate fromthe study for it.

I also just antibody to clarify sonething
for Dr. Mrris and when you asked ne about the
Holter. The first one was done at week one. As
you know, in the early period when you are likely
to see G intolerance, certainly there were a | ot
of Holters done at week one when patients were
havi ng those synptonms but we didn't actually pull
those patients out and | ook at them separately.

DR. PARSONS: Dr. Cross?

DR. CRCSS: | would just like to ask what
the strategy and thinking was in having patients

not take Conbivent, which nmust be one of the nore
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1 frequent drugs in this country that is

used to

2 treat COPD, in other words, the conbination of an

3 anticholinergic and a synptonatic.

4 DR. RICKARD: Well, there are two reasons.

5 One, when the first three pivotal tria

S were

6 started Conbi vent was not avail able. So, when we

7 designed the fourth one it was to be as sinilar as

8 possi bl e.

9 Also, | think it was felt that patients

10 could use al buterol as needed anyway.
11 were all owed epitropiumon a schedul ed
12 could al so augnent that if necessary.
13 DR CROCSS: Related to that,

14 had some di scussions in conparing the

So, if they

basi s they

you probably

15 post - bronchodi | at or FEV1s for your baseline versus

16 the de novo or w thout bronchodil ator FEV1s but

17 allowing themto take anticholinergics.

I just

18 wonder ed when you went into the study you thought

19 it was going to be an anti-inflanmmtory and not

20 have any effects on airway reactivity? Was that
21 t he thinking?

22 DR KNOBIL: Well, | have to adnit since

23 wasn't around at the begi nning when these trials

24  were designed, | don't know what the d

25 wer e about choosi ng post-bronchodil at or
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i nclusion versus pre-bronchodilator, and | would

wel come any other input. But to reiterate

sonething that | said earlier, based on the

dose-ranging study | think we were expecting a

little bit nore of a bronchodil ator effect. So,

that is sort of the answer to your second part.

Questions

DR. PARSONS: Are there further questions
fromthe conmttee? Any comments? No further
questions? |f there are no further questions from
the conmittee we are going to nmove on to asking the
specific questions. W have four of those that the
FDA has asked us to address. Wat | will plan on
doing is read the first question, then we will open
it up for discussion anong the commttee nenbers
and once discussion is conplete we will take a
vot e.

We are going to start with the first
question and we will go on fromthere. The first
question that we have been asked to address is
nunber one, has cilomlast at a dose of 15 ng tw ce
daily shown a nagnitude and consi stency of efficacy
that is sufficient to support approval for the
mai nt enance of lung function, FEV1, in patients

with COPD? |f not, what further efficacy data
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shoul d be obtai ned?

I amgoing to open up that up for the
group for discussion, coments.

DR. JOAD: | am always happy to start.

DR. PARSONS: Thanks!

DR JOAD: In ny opinion the nagnitude is
too small and the replicability between the studies
was too poor to convince nme that it is an effective
drug. | amintrigued with the fact that it doesn't
appear to be a bronchodilator in this group of
patients and that there may be sonething that is
anti-inflammtory that is really going to get at
the underlying structural problems with the disease
and preventing it fromprogressing. So, that is
very exciting, that there could be such a drug for
these people but | amnot convinced of that.

What could convince nme is really a | onger
study I think. |If in the end all they ever get is
a 30 m, which is less than 3 percent, inprovenent
of FEV1, that is never going to be clinically
important. But if over the next six nonths or the
next year it continues to w den then, of course, it
woul d be just terrific. So, that is what | think

DR PARSONS: O her conments or

di scussion? Dr. Cross?
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DR CROSS: Yes, over a lifetime the 30 n
is going to cut a few nonths fromdisability and a
few nonths fromdeath | suspect if we take what the
average yearly loss in FEV1 is and we relate the
FEV1 to life expectancy, etc., etc. So, | think we
are tal king about something that mght be in the
I ong-run two, three months in terns of efficacy at
the end that is critical where people are going on
oxygen, etc. | otherw se agree with your comments.

DR SURAW CZ: Can | ask a question of the
committee, not being a pul nonol ogi st? How do you
determ ne the inportance of one criterion like that
versus all of the other outcones that they neasured
functionally? | guess what | amasking is if |
were a patient with lung di sease what would | be
expecting if | took this drug long term besides
just that 30 m ?

DR PARSONS: Dr. Cross?

DR CROSS: Yes, | will take a crack at
that. The lung comunity as a whole is very
interested in using studies other than the FEV1 for
COPD, and the FDA has had these discussions too.

As a chest community of pul nobnary docs, we have
probably been too dependent on physiol ogy and there

are other things that we would like to neasure in
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COPD. That has been pretty prevalent in our recent
literature.

DR, PARSONS: | think in part too, you
know, the quality of life scores that were
obt ai ned--that is another feature you would like to
see in your patients. | can comment here. | think
part of me is a little bit swayed by the change in
FEV1. The study was not originally designed to
| ook at what we are being asked to approve it for
now, and that is just because the results were
different than originally anticipated, and that
happens, but | think the trial, fromny point of
view, if we were looking to stabilize lung function
to start with, it would have been desi gned
differently and for a |onger period of tine.

| share Dr. Joad's concerns about the
m ni mal efficacy, and that has further sort of
hanpered ne because there is so little inprovenent
in the other potential outcone, which is quality of
life. Based on those scores there was really
m ni mal i nprovenent in only one of the trials. But
I would like to hear fromthe other conmittee
menbers. Dr. Apter?

DR APTER Well, | agree with the other

speakers. | amnot convinced at all that FEV1 is
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the right endpoint. | think quality of life should
be part of it. Therefore, | amnot convinced of
the efficacy of the drug.

On the other hand, | amnot sure that
there is significant toxicity to hold it up and we
have no good drugs for COPD, and that is the
problem The FDA perhaps could tell nme how you
could get what we all say is needed, a |onger
trial. How can you get a longer trial with
economi ¢ considerations, aside fromallow ng the
drug to be marketed?

One other comrent that you brought up is
that there nay be effect seen at a | ower dose, 10
mg b.i.d., that may have | ess side effects.

DR PARSONS: Ms. Schell?

MS. SCHELL: | was interested in the fact
that the nore severe the patient the better quality
of life rating they gave fromthe drug. | know
froma patient's point of viewthat is very
important for the nore severe patient because they
don't have nuch to go on but the quality of life.
But | was disappointed in that the | ess severe
didn't see that sane inprovement. So, froma
patient's standpoint, there is a |arge group of

patients out there that don't see a quality of life
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i mprovenent even though the nore severe do. It is
just a comment that sonetines the nore severe can

see little inprovenents so nuch better than the

| ess severe, so how conpliant are they going to be
about taking the drug?

DR PARSONS: Dr. Meyer?

DR MEYER | just wanted to address Dr.
Apter's question to us about the |ong-term data.
There are a couple of pathways. Part (a) of this
question is, if not, what further efficacy data
shoul d be obtained? So, the commttee could, in
theory, recommend that the drug not be approved
until longer-term data are obtained.

Anot her pathway, as | think you were
getting to, is that the drug could be approved with
what is called a Phase |V conmitnent, which is a
commitnment on their part to do a | onger-term study.
O, it could be approved without such but the
| ong-term study could be done ot herwi se.

DR. APTER W can propose a nunber of
studi es postmarketing. Right? For adverse
effects, for long-termfollowup, for different

doses?

DR MEYER | think the intent of question

1(a) would be to have the comrittee give us their
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opinion as to what further efficacy data woul d be
obt ai ned the way the question is posed, that is
particularly if you feel like there are not
sufficient data currently, but | think we would be
happy to receive that kind of input in any case.

DR PARSONS: Dr. Meyer, can you clarify
for the conmittee in terns of Phase IV trials
ongoing. In the past we have di scussed t hem and
they have generally been discussed for safety
i ssues as opposed to efficacy issues. 1|s that not
t he case?

DR. MEYER They can be for either. In
fact, for certain classes of drugs it is common to
approve them for surrogate markers, for instance
Al DS drugs, drugs for HV will be approved based on
bi omarkers. Then, the Phase |V studies, in
addition to getting nore safety data, are actually
to prove the efficacy on clinical endpoints such as
mortality and progression to AIDS, and things |ike
that. So, Phase |1V studies are not just for
safety. They can be for nmany, nany reasons.

On the other hand, obviously if the
conmittee were to feel there were not sufficient
data now one might argue that you should then do

the study before approval. So.
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DR PARSONS: Before we vote on this
question, are there other commttee menbers that
have itens for discussion or comments? Dr.

Ker csmar ?

DR. KERCSMAR: The situation | have sone
experience with is another disease, cystic
fibrosis, and one of the goals of they there for
patients is to also slow the rate of progression
and decline in FEVL. A nunber of the trials there
with therapi es have been nuch |onger term a
four-year study for ibuprofen that showed
significant slowing in the rate in decline of FEV1
as opposed to inprovenent. There have been sone
simlar data here, a brief rise and then a decline
over time, and what |ooks like in some of the
ext ension studies here, a regression to the nmean in
bot h groups.

So, | would agree that a |onger-term study
m ght give you a better idea if the current
i ndi cation for approval of maintenance of FEV1 is
true or not.

DR PARSONS: | think the other factor we
m ght want to consider as a group is, indeed, some
of the data that was presented in ternms of how many

patients there are in the United States and in the
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world who fit the definition of COPD that is not
responsi ve or COPD.

Al so, although the average |ife expectancy
varies with FEV1, for the majority of patients in
the trial the average age was 60 such that they
still have many years to live. | think others
woul d verify that just in terns of information to
put on the table. Dr. Joad?

DR JOAD: The design of the study seened
fine tone. | think if they do another study, a
| onger study, they would want to do | ung vol unes
because they made a cogent argunent but it was not
part of their pivotal studies and | think it should
be.

DR PARSONS: Additional discussion? | am
going to ask the FDA one question before we start
to vote on question nunber one. |If we vote on
question nunber one, if the vote is, yes, it is
ef fi caci ous, do you want us to go on to 1(a)?

DR. CHOADHURY: The way the question is
witten, if the answer the question is that it is,
yes, it is efficacious, then 1(a) would not apply.

If the answer is no, then really what we are asking
for is what should be required for approving the

drug.
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DR. PARSONS: | just wanted to clarify
that before we asked the question and voted on it.
A vote of yes to question nunber one neans question
1(a) does not go back on the table. Correct?

DR. CHOADHURY:  Yes.

DR PARSONS: Any further discussion
before we vote on question nunber one? Dr. Apter?

DR. APTER | would like to be able to say
yes but with postnarketing recomendati ons.

DR. CHOADHURY: | m ssed the question. |Is
it a question to us?

DR. APTER | guess so. Gven the
alternatives you just gave us, | wanted anot her
alternative, yes, but with these postmarketing
recomrendati ons.

DR CHOMDHURY: | nean, that can be
somet hi ng whi ch you can put out as a discussion and
as a comrent that we take, but the voting is really
as it is. Aml clear on that?

DR. PARSONS: Anybody on the conmittee
have further discussion? | have tried to encourage
it to make sure we haven't cut anything up and
truncated things. Dr. Meyer?

DR MEYER | was just going to suggest

why don't we go through the voting and if the vote
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cones out that the commttee is on bal ance
recomendi ng approval, then, since we are ahead of
schedul e, after the formal voting is done there
woul d be plenty of tine to add thoughts about what
ot her studies m ght be recomrended even in |ight of
recomrended approval .

DR PARSONS: So, if there is no further
di scussion, | will read question nunber one again
and then we are going to vote. | amgoing to ask
that we actually ask on this side with committee
menbers that have been on the committee for nore
than their very first tine having to vote
initially. So, we will start with Dr. Mrris, but
let me read the question again.

The question on the table is has
cilonmilast at a dose of 15 ng twice daily shown a
magni t ude and consi stency of efficacy that is
sufficient to support approval for the maintenance
of lung function, FEVl1l, in patients with COPD? Dr.
Morris?

DR MORRIS: M answer is no, and the
answer to 1(a) would be that long-termfoll ow up
type studies that would include quality of life,
that did | ook at drug use, that did | ook at

hospi tal i zati ons and used those as paraneters to
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say this drug had efficacy. Since we are targeting
a popul ation that mght not have a |lot of mobility
in the FEV1, | would use those other paraneters as
ef ficacy.

DR. PARSONS: Dr. Cross?

DR CRCSS: MW answer is maybe but | have
to decide which way to go. Can | pass for now and
listen to other comments as we go around the table?

DR PARSONS: | amgoing to have to ask
sonmebody how we do that procedurally. Yes, we can
| et you pass, but not everybody can pass.

[ Laught er]

Ms. Schel | ?

M5. SCHELL: M answer is no. Are we
answering (a) now too? | would recomrend further
or longer studies including greater popul ations.

DR. PARSONS: Dr. Chinchilli?

DR, CHINCH LLI: M answer is no to
question one.

DR. PARSONS: My answer is no. | think
there is potential but | would like to see
different studies done. Dr. Apter?

DR. APTER M answer is yes, but there
have to be postmarketing studies to follow those

patients long termfor safety, efficacy, a nore
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di verse patient popul ati on, and ot her endpoints of
physi cal functioning than COPD.

DR, PARSONS: Dr. Newman?

DR NEWWMAN: My answer is also no for many
of the sane reasons that we have heard here
already. | will cone back and comrent | ater when
we get to 1(a).

DR. JOAD: No.

DR, KERCSMAR:. M answer is no for the
same reasons and | would |like to see some ot her
studi es done.

DR PARSONS: | nmde an error. Dr.

Surawi cz, you are a voting nmenber of the comrittee
today. | apol ogi ze.

DR SURAWCZ: | vote yes, and | am swayed
by the nagnitude of the disease, the |lack of other
options, the notion that there may be additiona
benefits long term That is it.

DR PARSONS: Dr. Cross, we are back to
you.

DR CRCSS: Yes, | amgoing to go with
yes. | aminpressed with the volune changes, the
symptomrelief in the sickest of the patients, and
I amsatisfied on the safety. | don't think it is

necessarily going to be great but | think it needs
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further study and | think it will get further study
if it is approved.

DR PARSONS: All the committee nenbers
have voted. The final vote is yes, three votes;
no, seven votes. W are going to go on to question
1(a) for those that didn't answer it. | am going
to go around the roomagain. W wll start with
Dr. Morris and go in the same direction for 1(a).
What additional studies would you |like to see?

DR MORRIS: | think for this particular
popul ation a | onger study period of tine would be
beneficial, and with the other paraneters we
di scussed that might give light to this agent. The
trends possibly are there but it wasn't sufficient
enough to convince ne that it is ready at this
point. But |ooking at the secondary paraneters
presented here in nore detail, |ooking at quality
of life and the use of nedications to suppl enent
exacerbations would be useful in helping to
determ ne efficacy.

DR PARSONS: Dr. Cross, you voted yes but
do you have additional conments?

DR. CRCSS: Yes, | want to see further
studies done. | don't think in this country we are

going to get away from doing themthe way they did
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their first studies because people are taking
Conbivent. | think that is a tough one because it
is sort of alnobst a standard of care in COPD to use
both. | question the whol e busi ness of
reversibility. |If you have sonebody on an
anticholinergic you woul d have to pull them out of
an anticholinergic and wash it out and then say
they were irreversible. So, | have problens with
the definition of irreversible disease that is
bei ng forwarded here, and would call for
qualifications of that and say that irreversible is
defined as sonebody on effective cholinergics who
also is having to show a significant effect to a
beta synpat hometic that was being gi ven because
think you would have to | ook at those two groups
differently because the response to an
anticholinergic in the literature is better than
the response to a synpathomatic and | don't think
you can call it irreversible because we don't know
what it was without the anticholinergic. | agree
with other comments, there are a | ot of Phase |V
studi es that should be done on this drug.

DR. PARSONS: Ms. Schell?

MS. SCHELL: As | stated earlier, | would

like to see a greater diversity in popul ations
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i ncludi ng ol der peopl e and nore non- Caucasi an, and
also | would like to see the quality of life issue
maybe studied nore for those patients.

DR PARSONS: Dr. Chinchilli?

DR CH NCHI LLI: Yes, | believe that
| onger-term studi es are necessary, but then
question whether or not it is ethical to use
pl acebo in a longer-termstudy in this type of
di sease. The conmpany nmay need to consider a
non-inferiority type of design where there is sonme
active control instead of placebo.

DR PARSONS: | think what | would like to
see, because of the magnitude of the disease and
the duration that patients are likely to be on this
medi cation, is a trial clearly designed to now
address the question that we have been asked to
approve the drug for, which is does this drug,

i ndeed, stabilize FEV1 or lung function and quality
of life, and ask that in a specific prospective,
random zed design trial to specifically answer that
question which, unfortunately, is going to be a
| ong-term study, |onger than 24 weeks | suspect.
It is going to be expensive. There are a lot of
issues with it. But | don't think that the current

trial has actually specifically answered the
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question that we have been asked to answer. Dr.
Apter?

DR APTER | agree, |ong-term because
am concerned about the endpoint. W haven't really
answered the question. O her popul ations, as
have al ready nentioned. O her doses.

DR PARSONS: Dr. Newnman?

DR. NEWMAN: Just adding to what | agree
with, and | agree with everything | have heard here
so far, | think that there is an opportunity to
al so include people who are not only ol der but also
who nmay have sonewhat nore severe disease

I think the other thing that | would
encourage people to attend to is the precision and
repeatability of the baseline neasure because, if
everything is going to peg off that baseli ne,
think we want to have a great deal of confidence
going forward fromthat baseline that we know where
peopl e started before the initiation of the trial

DR. PARSONS: Dr. Joad?

DR JOAD: VYes, it is repeating what
ot hers have said, longer, a nore diverse patient
popul ation, include |ung volunmes in the study.

The other thing | would add is that |

think once it is released people are going to want
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to use it for everybody, which neans a big
popul ati on of COPD that does have reversibility.

So, especially with their prelimnary data show ng
that reversibility may be nore successful in

pati ents who have reversible airways di sease, at
the tinme of this study they should just go ahead
and address that issue so people would know who to
apply it to.

DR PARSONS: Dr. Kercsmar?

DR. KERCSMAR: The beauty of going at the

end is you can agree with what everybody el se has
said, which I do. A couple of points |I think bear
greater enphasis. | would agree with Dr.
Chinchilli about if you are going to do a long-term
study, perhaps not using a placebo design, and al so
t he nmeasurenent of l[ung volunmes ni ght be very, very
useful and shoul d be incl uded.

DR PARSONS: Dr. Suraw cz?

DR SURAWCZ: | have no additiona
conmment s.

DR. PARSONS: W can nobve on to question
nunmber two unless the FDA has further issues
regardi ng question number one, further conments or
questi ons.

I will read question number two and then
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we will open it up for discussion. Question nunber
two, is the safety database for cilomilast, aside
fromthe concern about vasculitis, for the

mai nt enance of lung function, FEV1, in patients
with COPD sufficient to support approval? |f not,
what further safety data shoul d be obtai ned?

I will open it up for discussion. So,
this is safety database for all side effects, not
vasculitis. Coments fromthe commttee? Dr.
Morris?

DR MORRIS: | think overall the data
presented appears very clean. | think the design
of the study allowed for patients to be seen often
and for people going through the trial there was a
m ni mum of adverse side effects. So, in that
light, |I think for those people who were stable
there was not, in ny mnd, a concern

However, | think there was a great area of
potential safety concerns that we did not have an
opportunity to see or to evaluate and that is when
peopl e do becone ill with the COPD exacerbation and
do becone ill enough to go to a hospital, | would
think that we are going to see toxicities. Now,
because the nunmber of those in this particular

study is small, we didn't have the opportunity to

file:///C|/Daily/0905pulm.txt (223 of 245) [9/11/03 9:56:18 AM]

223



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

see it very often, but in considering noving this
agent out to a nmore ill popul ation of COPD patients
who do go into the hospital often we have to have
nmore data on what does this | ook |ike when people
get sick; when they are in the hospital; when they
have new liver dysfunction or renal dysfunction,
what does that do; and they have hypoxemia that is
severe. \Wat does that do to the arrythnogenicity?
I amnot sure but | do have concerns.

So, in the sense of what we saw and the
data that was presented, | do think it is clean and
I have no safety concerns there but | would say
there is a caveat. | think there is an area of
study that has not been eval uated that shoul d be
eval uated nore carefully, and that is when people
do get sick. Then we could have a better
recomrendation to say do we continue this drug
during acute exacerbation or not.

DR. PARSONS: Dr. Cross?

DR. CRCSS: | echo all of Dr. Morris'
comrents. | think the studies would need to be
done in Phase IV with those with cardi ac di sease,
and | am al so concerned about hypoxia and
arrhyt hnogeni city and cardi ac nanifestations,

including Holter nonitors done on patients that
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weren't excluded because they had coexistent active
heart di sease.

DR PARSONS: Additional comments
regarding the safety? |If there are no additiona
comrents we will vote on this one. W are going to
start with the initial question and then we will go
to 2(a). | think that woul d be the best way to do
this.

Question nunber two again, is the safety
dat abase for cilonilast, aside fromthe concern for
vasculitis, for the maintenance of lung function,
specifically FEV1, in patients with COPD sufficient
to support approval ?

This time | will go in the correct order;
| apol ogize. Dr. Suraw cz?

SURAW CZ:  Yes.

PARSONS: Dr. Morris?
MORRI' S:  No.

CROSS:  Yes.

PARSONS: Ms. Schel | ?
SCHELL: Yes.

PARSONS: Dr. Chinchilli?

CHI NCHI LLI:  Yes.

3 3 53 33D D

PARSONS: For nyself, the answer is

yes.
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DR APTER  yes.

DR NEWVAN: Yes.

DR PARSONS: Dr. Joad?

DR JOAD: Yes.

DR PARSONS: Dr. Kercsmar?

DR, KERCSMAR  Yes.

DR. PARSONS: The vote on question nunber
two is nine yes and one no. In light of the one
no, | think we should just go through the group and

address "if not, what further safety data should be
obtained.” Dr. Suraw cz?

DR SURAW CZ: | pass.

DR PARSONS: Dr. Morris?

DR MORRIS: | would just reiterate |
think dealing with people who have nore critical
illness so we could have recomendati ons as to what
to do when they become nore severely ill.

DR PARSONS: Dr. Cross?

CROSS: Ditto.

PARSONS: Ms. Schel | ?

SCHELL: | agree with Dr. Morris.
PARSONS: Dr. Chinchilli?

CHI NCHI LLI:  Not hing to add.

33 5 33

PARSONS: | have nothing to add. Dr.

Apt er ?
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DR. APTER  Nothing to add.

DR. PARSONS: Dr. Newman?

DR. NEWMAN: If the study design in the
future were to be broadened out to include sonewhat
more severe patients, then | think Dr. Morris'
poi nt would be especially inportant. | think it is
i nportant already but it woul d be even nore
i mportant because you coul d expect that there would
be nore admi ssions to the hospital and you woul d
want to track those dat a.

DR. PARSONS: Dr. Joad?

DR JOAD: Al of the G side effects that
they had were not particularly safety concerns but
they certainly were very annoyi ng and people had to
drop out based on them | don't know if the
conpany has done this but, certainly, when we used
to use theophylline all the time if you started | ow
and worked the dose up slowy, then there were
many, many fewer G side effects and it became a
tolerable condition. So, if the conpany hasn't
really considered this or |ooked into it for this
phosphodi est erase inhibitor then they shoul d
consider that in a future study.

DR PARSONS: Dr. Kercsmar?

DR. KERCSMAR: Nothing el se to add.
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DR. PARSONS: W are going to question
nurmber three. Question three for the commttee is
do you feel that the concern about nesenteric
arteritis has been adequately studied to be
di sm ssed as a safety concern in humans? Then
3(a), if not, what further data shoul d be obtai ned?

I amgoing to open this up for discussion
I think for many of us, our eyes are on Dr.

Suraw cz.

DR SURAWCZ: Do you want nme to make a
comrent ?

DR PARSONS: Yes.

DR SURAWCZ: Al right. | think that |
am satisfied that the drug is safe, however given
the experience that we had with |otronex a couple
of years ago, | think it would be really inportant
to nonitor after the drug is narketed to make sure
that nothing conmes up. Certainly in that case
there were sone clues but it becane really w dely
appar ent when the drug was rel eased and used
wi dely, and sonetinmes in inappropriate patients.

So, it is sonething | would keep an eye on but | am
not worried and I would reconmend yes as an answer
to the question, for nyself.

DR. PARSONS: O her additional comments
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fromthe conmittee? Further discussion regarding
this issue?

DR JOAD: Are we going to get to talk
about what further data can be obtained? | think
aut opsi es on people who die, their vessels should
be looked at. | think that is a really inportant
omni ssi on.

Then the other thing is it seened |like
what they were trying to do with col onoscopy seened
cunbersonme and a lot of effort for not a very
definitive answer.

DR SURAWCZ: But |ook at all those
pol yps that were renoved and that cancer that was
di agnosed! Everyone needs a col onoscopy after age
50.

DR. PARSONS: That would certainly make
our clinical trials easier in the future if we just
do col onoscopy routine on everybody and then start
trials. Dr. Newman?

DR. NEWMAN: | guess | have a question for
the nmenbers of the commttee, especially for our G
consultant. Do we think that if they had been nore
successful in perform ng nore col onoscopies and if
there had been an inspection of vessels as

avai |l abl e that we woul d know nore? Wuld we have
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greater confidence?

DR. SURAW CZ: Are you asking about the
quality of the col onoscopi es? Because we don't
really | ook at vessels but we | ook at the nucosa as
a result of whether the vessels are abnormal. |
think the quality of the col onoscopi es was probably
quite good. | know there was one comrent in one of
the briefings that perhaps the transverse col on
wasn't | ooked at appropriately, but nost
col onoscopi sts, | ampretty sure, would | ook at
everything; they would | ook at absolutely
everything because we don't want to miss alittle
polyp or a little lesion. So, | think if there was
anything there mucosally, | think it would have
been found.

DR. NEWWAN:. Not just quality but
quantity. Not that many people actually ended up
getting the procedure done.

DR SURAW CZ: No, but they were the
hi ghest risk people because they had blood in their
stools or they had symptons. So, | think it is
unl i kely you woul d have found anything in the
asynptomatic people so | think it certainly made
sense, what they were doing. There was nothing in

any of these col onoscopy reports that bothered ne

file:///C|/Daily/0905pulm.txt (230 of 245) [9/11/03 9:56:18 AM]

230



file:///C|)/Daily/0905pulm.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

at all. They were all findings that you woul d
expect to see that had nothing to do with this drug
what soever .

DR. PARSONS: W know from experience that
when drugs get approved for a patient popul ation
that was studied, it is frequent that we, as
physi ci ans, broaden out those indications to ol der
peopl e, people that are sicker, and people that
have different FEV1s and maybe even have sone of
the exclusion criteria. That is not unconmon
practice for all of us. |Is there any reason to
believe that in a patient population that is a
little bit sicker that we would like to be giving
this drug to, because there aren't really good
drugs for COPD, that they would be nore likely to
be at risk for nesenteric vasculitis? Is there a
specific patient popul ation that you can descri be
to the committee who are actually at nore risk to
start with and that might be included in a
di fferent COPD popul ati on?

DR, SURAWCZ: Not really. They already
were studying old, sick people in this study--not
old but relatively old, older, sicker people in
this study and with age you are nore at risk to get

mesenteric ischenmia but we don't have any way to
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pi ck out a particular population. So, | think the
best way to do it would be to approve the drug,
post marketing |l ook for ischemia, follow people in
the hospital to make sure that that is not what
they devel op because often for mesenteric i schem a
you pick up the diagnosis after the patient has
been in the hospital a few days; you don't tunble
to it on diagnosis all the tine. | think that
woul d be reasonable so that if there is a probl em
it would show up that way. | think it is unlikely.

DR. PARSONS: Further discussion or
comments fromthe committee regarding this
question?

DR. CRCSS: Were the animal studies oral
dosi ng? They were? Then, there were deliberations
on this conmttee with this sane conpany 20 years
ago on the nost common drug we use for obstructive
ai rway di sease, sal butanmol or al buterol, which
caused tunors in the nesovarian ducts of rats and
that probably held up approval a significant period
of time, and we decided that we couldn't translate
that easily to humans. | find great difficulty
here. | mean, the ol der population is going to
have atherosclerosis of these vessels and they are

going to have a higher incidence, because they
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smoke, of ischenia of bowel vessels. But with this
thing here we have absolutely no mechanismto
propose because the rat didn't have
atherosclerosis. | just have to take the data that
is there and say that the rat doesn't translate to
peopl e and we don't have any clue of a nechani sm of
why one vessel bed that really isn't getting a

hi gher dose of drug because it is the artery is
susceptible to inflammti on when we admi ni ster an
anti-inflammatory drug.

DR. PARSONS: Additional comments? We are
ready to vote on question nunber three then. The
question on the table is do you feel that the
concern about nesenteric arteritis has been
adequately studied to be dismssed as a safety
concern in humans? W selective start with Dr.

Sur awi cz.

DR SURAW Cz: Well, if | read the
question carefully |I vote yes but to be foll owed.
Is that clear? | nean, | wouldn't dismss it
entirely. So, | don't think it is a concern now
but I can't pronmise that it isn't going to be a
concern in the future so it is sonething that needs
to be watched. |Is that unanbi guous enough?

DR. PARSONS: Dr. Morris?
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DR MORRIS: | viewed it as sonething that
woul d not be asynptomatic and it did not seemlike
these people were synptomatic with this particul ar
illness. So, | think it has been addressed.

DR. CRCSS: | vote yes, and | do think I
woul d do a certain anount of autopsies, carefully
| ooked at for arteritis in the nesenteric vessels.
Thi s popul ati on has a | arge nunber dying off from
different diseases so it should be no problemto
get a certain amount of autopsies perforned on a
patient popul ati on that has been on this drug.

DR PARSONS: Ms. Schell?

MS. SCHELL: Yes, with continued
nmoni t ori ng.

DR. PARSONS: Dr. Chinchilli?

DR. CHINCHI LLI: Yes, | agree, yes, with
conti nued nonitoring.

DR PARSONS: | would vote yes as well,
al though | just realized sonething I should have
asked before, which is the two safety questions are
actually worded very differently. The one we voted
on before says is the safety database sufficient to
support approval, and this is have the concerns
been adequately studi ed enough to be dism ssed.

So, the word "di sm ssed" is bothersone to ne for
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the sane reason | think naybe they are for other
people on the commttee. So, ny answer is
definitely yes but | certainly would continue to
wat ch.

DR. APTER | share the reservations of mny
previ ous col | eagues, yes, but watch.

DR PARSONS: Dr. Newnman?

DR. NEWMAN: The way | read the question I
think everyone's answer should be no with the
caveats, but to go along with what | have heard
here so far | would say yes, with the stipulation
that there be the kind of followup that Dr.

Surawi cz and Dr. Cross both nentioned.

DR. PARSONS: Dr. Joad?

DR JOAD: Maybe we could restate the
thing so we don't go on record as saying it should
be di sm ssed because | would like to vote yes al so,
but | don't really think it should be dism ssed.

My concern is not enough to affect approval, or
something. That is the way | would prefer to vote
on that.

DR MEYER  The discussion is captured in
the public record. That will be part of the
transcript.

DR JOAD: kay. So, | will say yes, but
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Ii ke everyone el se.

DR PARSONS: Dr. Kercsmar?

DR KERCSMAR: Yes, and | agree with al
the previous coments.

DR. PARSONS: So the vote on question
nunber three is ten yes and none no. That neans we
won't specifically go on to 3(a). | think it is
i mportant that nost of the commttee nmenbers did
indicate that the dism ssal is not what they voted
on and that continued observation would be
important. Does that capture the discussion? 1Is
everybody on the commttee confortable with that?

We are going to go on to question numnber
four, do the efficacy and safety data provide
substantial and convi nci ng evi dence that support
the approval of cilomilast at a dose of 15 ng tw ce
daily for the maintenance of |ung function, FEV1
in patients with COPD?

So, this question conbines both the
ef ficacy and safety questions. | amgoing to open
it up for discussion.

DR CRCSS: Just a question, we have
al ready voted on one. | just wonder what in the
world we need to vote on for four because it is

10-0 on safety.
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DR PARSONS: | can ask the FDA to address
that. My inpression would be we should vote on it
because it is the conbined. There were people who
voted yes for efficacy and sone who voted no.

DR. CHOADHURY: Question nunber one is on
ef ficacy, whereas question nunber four is efficacy,
safety and indication. So, the whol e picture cones
together here. Based on the data that we have on
efficacy, the data that we have on safety and the
i ndi cati on which we have heard a couple of tines,
does the whole picture cone together for you to
vote yes or no?

DR PARSONS: | just want to clarify the
question one nore tinme. This is not the exact
indication that is in our brochure. The indication
in our brochure is for patients with COPD not
responsi ve to al buterol

DR. CHOMNDHURY: The question is shortened
but it is meant to be the full indication that the
company has asked to obtain approval for, which is
COPD which is not reversible to al buterol

DR. PARSONS: So, not the patient
popul ation that we may all end up treating but the
actual indication is what we are voting on. W are

going to open that for discussion. Dr. Newran?
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DR. NEWMAN:. | think that when you have a
di sease that affects as many people as this does,
if you take a public health perspective it is
possible, with longer-termstudies, that even a
smal |l effect could end up as a net benefiting a | ot
of people a little. Froma public health
perspective, that would in the | ong-term be
beneficial to all of us.

Li kewi se, | want to just go on the record
of conplinenting the conpany for the thoroughness
wi th which nuch of the safety data has been
addr essed because, again, you are |looking at a
| arge popul ati on being potentially placed at risk
gi ven how common COPD is. | think reflected in the
vote so far has been the sense that there has been
good attention paid to nost of the safety issues.

I know where | amgoing to cone down. It is based
on the efficacy issue that has to be proved with
| onger -t erm studi es.

DR. PARSONS: Additional coments and
di scussion? Dr. Suraw cz?

DR SURAWCZ: | agree with that and al so
what sways ne is that it is a new type of drug and
often the first may not be as efficacious as the

others, but the others may not followif the first
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239
is held up. Then the final point is that
apparently there isn't anything else for these
folks. So, that is a huge plus. | nean, even if
you are just going to enhance the placebo effect,
you know, it is sending a nessage to patients that
things may cone al ong.

DR. PARSONS: We nmay want to have sone
di scussion. There already has been the issue
raised by Dr. Cross, who probably wants to junp in
here, regarding that there are other treatnents
avail abl e for these patients. Dr. Cross?

DR CRCSS: | just want to say that there
is alot of emerging literature on inhalation
steroids in COPD and you have to call that
anti-inflammatory. We will probably also run into
problems with an ol der popul ation with absorption
and osteoporosis and all the problens we see in
younger people that get inhaled steroids. But,
certainly, that is pending.

DR. PARSONS: Dr. Joad?

DR JOAD: Well, | would argue that if
conmittee nenbers felt it should not be approved
based on efficacy, then this has to be a decision
not to approve it when you wei gh the risks, for

i nstance, and the benefits. There are no
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convinci ng benefits. Even if we hope there are
going to be, | can't see how you coul d approve the
two together if you don't approve effectiveness in
the first place

DR PARSONS: Additional coments? No
further discussion? Yes, please, M. Kennedy?

MR. KENNEDY: | amsitting here and | am
trying to get a handl e on what your thoughts are,
and the thing that is coming to mindis | keep
heari ng postmarketing commitnents of Phase |V
commitnents; and we are hearing a |ong-term study;
we are hearing a study designed to show
stabilization of FEV; and we are tal king about this
| onger-term study that would i nclude a nore diverse
popul ation. W haven't heard fromthe agency
whet her that woul d be one study or two studies, and
that may present sonething that would be a
conmmitnent on the part of the conpany of five or
six years. Wth the safety profile that the drug
i s exhibiting now, would you be di sappointed with
your decision of this marginally positive efficacy
if they declined to undertake that five- or
si x-year obligation? O, is it a part of your
assunption that they would automatically do it?

DR. PARSONS: | did not necessarily nake
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an assunption that the studies would get done. For
me, the efficacy is small and the patient

popul ation that would likely have this drug
prescribed is huge and | would like to see a better
study to show that it really is efficacious, that
it really does have a significant clinica

di fference, such that when the drug is available to
patients and they are going to be taking it for
years we can feel confident that, indeed, they are
going to have a benefit. But | would like to hear
other comittee nmenbers. Dr. Newran?

DR. NEWWAN. Likewi se, | didn't nmake any
assunption that a study would be done. | think we
all would like to have a nedication to treat our
patients with COPD but | just would reinforce that
I was underwhel ned by the efficacy data.

DR. PARSONS: Ms. Schell?

MB. SCHELL: Looking fromthe patient's
perspective and the possibility of a |arge nunber
of patients being treated with this medication,
woul d hope to see better results for them so that
they don't have a false hope that this drug is
going to help them and we don't see a |ot of
i mprovenent with it. So, just fromthe patient

perspective, | think right now!l would Iike to see
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nmore data that supports the drug.

DR. PARSONS: Dr. Cross?

DR CRCSS: Yes, | think the long-term
data is critical. | nmean, these patients will |ose
35 mM a year fromjust getting ol der every year and
with the average COPD patient it is over 100. In
the general 20 nmillion that have COPD it may be
closer to 60. The conpany has done a hal f-year
study and shown 30. | have nore confidence in ny
col |l eagues, in the increased nmoney, N H is paying
on COPD, the organization of the COPD Society, and
| suspect there is going to be a | arge nunber of
COPD clinical studies that are going to be done
from unbi ased viewpoints in the next few years. |
take the comment that these are very expensive
studies to do. They will be over prolonged tine.

I, nmyself, would like to see an inhaled steroid
versus this drug done and this conpany is not going
todoit; it is going to be sonmebody el se. Those
are ny reasons for wanting it to go ahead with a

| ot of provisos on postnarketing surveillance by
the company, but | al so have confidence that our
respiratory nedicine conmunity and the COPD

soci eties and government funding will also | ook at

this issue in sone detail.
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DR. PARSONS: Dr. Apter?

DR. APTER | understand that we can
recomend and the conpany may not want to take on
the conmitnment, but | am hoping that our comments
on the record will nake a very strong case that
thi s happen.

DR PARSONS: Additional coments and
di scussi on?

DR CRCSS: | wish this had said vol une
change as well as FEV1 because | agree with the
comrent that the volume change is very synptomatic
interms of the quality of life issue. Wen we
thi nk of how nuch reduction surgery is done and how
equi vocal that is and how nmuch it costs and the
fact that it is not maintained for the duration,
that the rate of loss is equal at the end of a
year. | have to say that | amas inpressed with
the vol une change as the FEV1.

DR PARSONS: Further conments or
di scussi on? Anybody need further clarification of
the question? No? Then | will read the question
and we will vote. Question four is do the efficacy
and safety data provide substantial and convincing
evi dence that support the approval of cilomlast at

a dose of 15 ng twice daily for the maintenance of
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lung function, FEV1, in patients with COPD?

We are going to vote and we are going to
start with Dr. Surawicz.

DR SURAW CZ: Yes.

DR PARSONS: Dr. Morris?

DR MORRIS: | vote no, briefly to explain
it, based on what we saw as not having the
consistent trends in the primary and secondary
endpoints in the four pivotal studies. That is the
majority of ny answer and a m nor aspect of it is
the safety concerns | previously nentioned.

DR PARSONS: Dr. Cross?

DR. CRCSS: It is not very convincing and
it is hard to go zero versus 1 on this issue, but |
have to vote yes.

DR PARSONS: Ms. Schell?

MS. SCHELL: No.

DR. PARSONS: Dr. Chinchilli?

DR. CHI NCHI LLI: No.

DR. PARSONS: My vote is no for the issues
| described before. Dr. Apter?

DR. APTER M vote is yes, | agree with
Dr. Cross and if the drug is approved | strongly
recomrend post marketing studies.

DR. PARSONS: Dr. Newran?
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DR NEWWVAN:  No.

DR. PARSONS: Dr. Joad?

DR JOAD: No, and | woul d encourage the
conmpany to do the | onger study.

DR PARSONS: Dr. Kercsmar?

DR, KERCSMAR:  No.

DR PARSONS: | amgoing to ask at this
point if the FDA has further questions for the
panel, not limted just to the four.

DR. CHOADHURY:  No.

DR. PARSONS: | amsorry, | forgot to
announce the result of the last vote. | apol ogize.
On question nunmber four we have three votes for yes
and seven votes that are no. Any additional
questions fromthe FDA?

DR. CHOADHURY:  No.

DR. PARSONS: Any final conments fromthe

committee? | think then that concludes the
meeting. | would like to thank everybody for being
her e.

[ Wher eupon, at 2:40 p.m, the proceedings

wer e adj our ned. ]

file:///C|/Daily/0905pulm.txt (245 of 245) [9/11/03 9:56:19 AM]



	Local Disk
	file:///C|/Daily/0905pulm.txt


