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P-ROGCGEEDI-NGS
(7:32 a.m)

CHAIl RVAN DYKEW CZ: Good nor ni ng. Let's
convene our neeting of the Pulnonary-Alergy Drugs
Advi sory Comm ttee. | am Mark Dykew cz, Chair, and I
am a Professor of Internal Medicine, and D rector of
the Training Program of Allergy and |nmunol ogy at St.
Loui s University School of Medicine.

And let's begi n t he meet i ng with
introductions by each of wus, starting wth Dr.
Kennedy. For each of you on the conmmttee, when you
do want to speak, push down on the m crophone button,
and then when you are done speaking, push it off so
that you are not going to broadcast your coments all
over .

DR KENNEDY: Good nor ni ng. I am bill
Kennedy, and | am the Industry Representative, and
consultant to the pharmaseutical industry, and | was
formerly vice president of regulatory affairs for it.

DR SCHATZ: | am M chael Schatz, and | am
Chief of the Departnment of Alergy at Kaiser-

Per manente Medical Center in San D ego, and a clinical
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professor at UCSD, and | am a guest speaker today.

DR PARSONS: | am Polly Parsons, and | am
a Professor of Medicine at the University of Vernont,
and Chief of Pulnonary Critical Care at Fletcher Allen
Health Care, and OChief of Citical Care Services
t here.

MR MRRIS: | amPete Murris, and I am an
Assistant Professor in the Dvision of Pulnonary and
Critical Care Medicine at Wake Forest, North Carolina.

DR JOAD: | am Jesse Joad, and | am a
Prof essor of Pediatric Pulnonary and Allergy at the
University of California at Davis.

DR STOLLER | amJame Stoller, and I am
a Professor of Medicine with the Geveland Ainic, and
Vice Chairman of the Medicine and Associate Chief of
Staff.

DR SVWENSON: | am Erik Swenson, and | am
a Professor of Medicine at the University of
Washi ngton in Pulmonary and Critical Care Medi cine.

DR APTER | am Andrea Apter, Associate
Pr of essor, Allergy and | mmunol ogy, Division of

Pul monary Al lergy and Critical Care Medi ci ne,

SAG CCRP
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Uni versity of Pennsyl vani a.

DR CH NCH LLI: I am Vern Chinchilli, and
| am a Professor of Biostatistics at the Penn State
Her sey Medi cal Center.

M5. SCHELL: | am Karen Schell, and I am a
respiratory therapist in rural Kansas, and | nanage a
respiratory care departnent.

DR KAMVERVAN. | am Li sa Kammerman, and |
ama bionetrics teamleader in the Center for Drugs.

DR CHOANDHURY: I am Badrul Chowdhury,
Acting Drector, Dvision of Pulnonary and Allergy
Drug Products, FDA

DR SULLI VAN My nane is Gene Sullivan,
and | am a Medical Oficer in the Dvision of
Pul monary and Al |l ergy Drug Products.

DR MEYER | am Bob Meyer, and | am the
Director of the Drug Evaluation Il in CDER

CHAl RVAN DYKEW CZ: Thank you. W wll now
receive the conflict of interest statenents by M.
Ki nberly Topper.

M. TOPPER The follow ng announcenent

addresses a conflict of interest wth regard to this
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meeting, and is made a part of the record to preclude
even the appearance of such at this neeting.

Based on the submtted agenda for the
meeting, and all financial interests reported by
commttee participants, it has been determned that
all interests in firnms regulated by the Center for
Drug Evaluation and Research present no potential for
an appearance of a conflict of interest at this
meeting with the foll ow ng exception.

Dr. Andrea Apter has been granted waivers
under 18 U. S.C. 208(b)(3), and 505(n)(4) of the FDA
Moder ni zation Act for her spouse's interest in Pfizer,
a co-marketer of Spiriva, and a conpetitor to Spiriva.

The stock value is between $50,000 and a
hundr ed-t housand dol |l ars. These waivers permt Dr.
Apter to participate in the commttee' s deliberations
and votes concerning Spiriva. A copy of this waiver
statement nmay be obtained by submtting a witten
request to the Freedom of Information Ofice, Room
12A30, of the Parkl awn Buil di ng.

Wth respect to invited guests, Dr.

M chael Schatz, we would like to report that he is a

SAG CCRP
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researcher for Aventis, Gaxo, and Astra, on inhaled
corticosteroids. He al so receives speaker fees from
Astra for his tal ks concerning asthma and pregnancy.

In addition, we would like to disclose
that Dr. WIlliam J. Kennedy is the non-voting guest
industry representative. He is not a governnent
enpl oyee, and hence we do not screen him for conflict
of interests and we can nmake no comrents on his actual
or perceived conflicts of interests.

In the event that the discussions involve
any other products or firnms not already on the agenda
for which an FDA participate has a financial interest,
these participants are aware of the need to exclude
t hensel ves from such involvenent, 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 wth any
firm whose products they wish to coment upon. Thank
you.

CHAl RVAN DYKEW CZ: Thank you. Dr.

Patrick, would you like to introduce yourself, please.

SAG CORP
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DR PATRI CK: | am Donald Patrick, and I
am a Professor of Health Services and an CQutcone
Research Specialist from the University of Washington
in Seattle.

CHAl RVAN DYKEW CZ: Thank you. Ve will
now begin wth introductory comments by the FDA,
starting with Dr. Robert Myer.

DR MEYER Thank you. | want to |eave
the nore fornal introductory comments to Dr.
Chowdhury, but | did want to nake special note of the
choice of having the neeting today. At sundown
tonight, an inportant holiday for many of us in the
FDA side, and on the commttee, and | am sure in the
audi ence, as well as in the conpany, begins.

And it was not by first choice by any
means that we had the neeting today, but because of
not wanting to hold the neeting in conjunction wth
Septenber 11'", where travel would be necessary over
t hat anniversary, and because of wanting to constitute
the nost full and expert commttee possible, this was
the only feasible day.

So | certainly offer apologies for the

SAG CCRP
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choice of the day, but again we felt that we did not
have a <choice in having it today, and due in
difference to the holiday beginning this evening, we
did start the neeting early, which explains why we are
all here at 7:30, and we wll try to wap up in a
tinmely fashion to get fol ks hone.

And now | wll turn it over to Dr.
Chowdhury for nore formal introductory coments.

DR CHOADHURY: Good norning, Honorable
Chai rman, and Menbers of the Pulnonary and Allergy
Drug Advisory Conmmttee, | welcone you to this
nmeeting, and thank you for your participation this
nor ni ng.

This neeting is to discuss the new drug
application of tiotripium bromde inhalation powder
i nhal ati on powder from Boehr i nger I ngel heim
Phar maseuti cal s. The materials to be discussed in
this neeting, and opinions that we are seeking from
you, are solely related to clinical i ssues of
tiotripium

Please bear in mnd that the regulatory

deci si on-maki ng process to determne approvability of

SAG CCRP
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the drug product, the agency takes into consideration
various factors, in addition to clinical issues, such
as chemstry, manufacturing, and controls for drug
product, and pre-clinical considerations.

These are not being discussed in this
nmeet i ng. This mneeting is solely to discuss the
clinical issues of tiotropium Boehri nger Ingel heim
is seeking an approval for tiotropium bromde
i nhal ation powder for the treatnent of bronchospasm
and dyspnea, associated with COPD.

Wiile all «clinical issues related to
tiotropium are open for discussion, we are asking for
a deterred deliberation on the dyspenea cl ai m because
the specific indication of dyspenea is unique anongst
all drugs that are currently approved in the United
States for COPD.

As you can see in the agenda, Boehringer
Ingelheim wll first present an overview of the
clinical data, follow ng by the Agency's presentation.
As you hear through the presentation, | would request
for you to keep in mnd the questions that are in the

FDA briefing book, and also attached to the agenda,

SAG CCRP
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since you wll discuss and deliberate on these
guestions later in the day.

We | ook forward to an interesting neeting
and again thank you for vyour time, effort, and
commtnrment in this inportant public service. | turn

it back to you, M. Chairman.

CHAI RVAN  DYKEW CZ: Thank  you, Dr.
Chowdhury. We will now proceed with the presentation
from the product sponsor, Boehringer Ingel heim

begi nning with Dr. Burkhard Bl ank.

DR BLANK: Good norning, M. Chairnman,
and Comm ttee Menbers, and Menbers of the FDA, Ladies
and Gentlenmen, ny nane is Burkhard Blank, and on
behal f of Boehringer Ingelheim | want to thank you
for the opportunity to discuss with you today Spiriva
NDA i n COPD.

COPD s a gr ow ng heal th probl em
wor | dwi de. In the United States, it is the fourth
| eadi ng cause of death, and further increases in its
prevalence and nortality of being predicted. The
di sease is characterized by an increasing limtation

of air flow, partly the result of bronchospasm present

SAG CCRP
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in many patients.

Typically after many years of snoking,
patients first develop chronic cough and increased
nmucous producti on. It is not, however, until they
devel op shortness of breath or dyspnea that nost
patients seek nedi cal care.

This dyspnea is chronic and it gets worse,
and eventually it limts the abilities of the patients
to perform every day activities, and in unfortunate
patients it nmay be present at rest. So far the only
intervention that has been shown to change the course
of the disease is snoking cessation

Ther apeutical ly, bronchodi | at ors,
primarily inhaled anticolonegics, and beta aganists
(phonetic) are wdely wused for the relief of
br onchospasm Spiriva is an inhaled, |ong-acting,
once-daily anticholinergic, and we have developed it
for the treatnent of patients wth COPD

The NDA contains data of over 4,000
subjects. In Phrase Il1l, we enrolled nore than 2,600
patients, roughly half of them receiving Spiriva. W

performed six long term trials, which were conducted

SAG CORP
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as three replicate pairs.

Three, one year trials, conparing Spiriva
against placebo done in the United States, two
i pratropi um one-year controlled trials in Belgium and
The Net herl ands, and sonewhat later in the Phrase |11
two, six-nmonth trials with both a placebo and a
sal meterol control group

The objectives of Phase |1l were first to
confirm that Spiriva, when inhaled once daily,
provides to the patients reliable 24-hours of
bronchodil ation. For that purpose, and in line wth
the outcone of the phase and end of Phase Il neeting
with the agency, we selected the trough FEV1 response;
i.e., the extent of bronchodilation present at the end
of a 24-hour dosing interval as primary end point in
all six trials.

The four, one year trials, as | indicated
earlier, were perforned first, and they included the
measur enent of dyspnea as a secondary end point in all
treatnent arns.

W found the results for Spiriva so

encouragi ng that we decided to confirm these findings

SAG CORP
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in tw pivotal trials. After consulting with the
agency about our intentions, we anended the study
protocols of the two six nonth trials to include as a
co-primary end point the assessnent of inprovenent of
dyspnea when conparing the Spiriva group with the
pl acebo group.

This anendnent was made at a tinme when
both trials were clinically conplete. However, when
the study blind how remained intact. Finally, the six
long termtrials allowed us to evaluate the safety of
Spiriva in a broad patient population in COPD
receiving long termtreatnent.

W are here today because the agency seeks
your advice on a nunber of questions which all fall in
these areas. First, does Spiriva really show 24 hours
of bronchodilation, and secondly, are the observed
i nprovenents in dyspnea supported by neasurenents of a
validated instrunent and is the observed inprovenent
of dyspnea neani ngful .

Specifically, the agency asks the question
was the responder definition that we choose clinically

meani ngful and is the difference in response rates

SAG CORP
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bet ween tiotropi umand pl acebo i nportant.

Finally, as in regards to the safety, was
the safety of Spiriva adequately assessed, and is the
safety profile appropriate for the intended use. The
agency nakes specific reference to subtle indications
that the use of Spiriva may be associated with cardiac
events, especially in the category of heart rate and
rhyt hm di sorders.

In our presentation, we wll present to
you all data that we feel are helpful for answering
t hese questions. First, we wll show you the trough
FEV1 primary end point across all six studies, and go
t hrough the consistency of the findings, and then show
you the secondary spironetric and the secondary
nonspi ronmetric findings.

Following that, we wll explain the
BDI/TDI instrunment, and argue to you what it is an
appropriate tool to neasure dyspnea. W wll then

show you the data on dyspenea from both the pivotal

trials and fromthe four, one year trials. Fi nal |y,

we will share with you the safety profile as it was

observed in the Phase IIl, and the total of 2, 600
S AG CORP
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patients, half of themon Spiriva.

This safety profile, not unexpectedly,
reflects the pharnmacology as an antichol ogenic
compound in a very simlar way to what we have seen
from atrovent, which has been w dely used over nmany
years. Most inportantly, we see no association with
Spiriva and |ife-threatening events.

In reviewing today with you the clinical
results of Spiriva, we hope that you wll find the
data convincing and in support of the proposed
indication statenent outlined on this slide. Dyspnea
is the nost disabling synptom for patients with COPD,
and we wll present to you data from two pivotal
trials confirmng an inprovenent of dyspnea by
Spiriva.

These data, together wth consistent
supportive data from the four, one vyear trials,
provide the basis to include the inprovenent of
dyspnea in the products label, and we propose the
i ndi cati ons and usage sections as the nost appropriate
place for this. Followng ne, ny colleague, Dr. Bernd

Disse, will show you bronchodilation data. Then Dr.

SAG CCRP
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Jones will explain the instrunent.

My colleague, Dr. Theodore Wtek, wll
show you the data on dyspnea, and the safety profile
will be provided by Dr. Kesten. Dr. Jim Donohue will
share with you his perceptions as a treating physician
on where he sees the place for Spiriva, and what does
Spiriva offer to the patients with COPD, and | wll
conme back wi th concl udi ng remnarKks.

Since our presentation is built on each
other, we believe that it is nost appropriate for the
obj ective of the neeting if we can answer questions at
the end of our presentation. W are honored today to
have not only Dr. Donohue and Dr. Jones wi th us today
in the audience, but also Dr. Mhler, who devel oped
the BDI/TDI instrunment; and Dr. Prystowsky, who gave
us his independent assessnent of the cardiac safety of
Spiriva.

Unfortunately, for reasons which Dr.
Mahl er addressed in his introduction, Dr. Prystowsky
has to leave after the lunch break, and we would ask
you that if you have questions that you want to direct

directly to Dr. Prystowsky, please do so before the

SAG CCRP
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| unch break. I would now like to hand this over to
Dr. D sse.

DR D SSE: Thank you, Dr. Bl ank. CGood
norni ng, |adies and gentl enen. I am Bernd Disse from
Boehringer Ingelheim and it wll be ny pleasure to
i ntroduce basic and bronchodil ator efficacy results to
tiotropi um and here is the overview of ny
presentation, and I will mainly focus on the Phase |11
spironmetry results.

Basic cholinergic tone, as well as a mgjor
proportion of bronchospasm in COPD is nediated by
i socol on (phonetic) and mass kirenreceptus (phonetic),
or cholinergic receptus as they are often called in
clinical nedicine. And the standard bronchodil ator
used in obstructive lung diseases is ipratropium
bromde, used 3 to 4 tinmes a day, and the obvi ous room
for inprovenent is duration of action.

Now, the new anti-mascorinic (phonetic)
tiotropiumis firstly nore potent at about an affinity
constant of 10 piconolar, which is very potent, but
the nost inportant quality of tiotropiumis its |ong

duration of action, and this is nost |ikely brought

SAG CCRP
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about by slow, very slow, disassociation from M
receptors, and M3 is the receptor subtype responsible
for snmooth nuscle constriction.

Tiotropium was first investigated in
single dose studies in COPD, covering a dose range
from 10 to 160 mcrograns, and these studies
establ i shed the pharnmacodynam ¢ duration of action to
exceed 24 hours. A nultiple dose study of four weeks
treatnment duration covered a range from 4.5 to 36
m crograns end placebo, and allowed us to select the
dose for Phase I11.

And this selection was based on the fact
that the 18 mcrogram dose was approaching the
pharmacodynam c plateau for FEV1, trough, average
effects; and on the other hand, that the net dose, the
36 mcrogram dose, already had a slight tendency for
increase in dry nouth, which is the nost sensitive
systemc side effect of anticholinergic treatnent.

Tiotropium is a typical N- quat er nary
anticholinergic, and it shares all the positive
properties of that conpound cl ass. For instance, it

does not pass the blood-brain barrier. Now, from the

SAG CCRP
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nom nal dose of 18 mcrograns, and up to an 8 to 10
m crogram dose is delivered through the nouth piece,
and the fine particle fraction of about 20 percent can
be deposited in the lungs and eventual |y absorbed.

The coar se participl es, t he nmaj or
proportion, deposits in the oropharynx, and 1is
swal | oned, and the remaining portion is cleared. As
for absorption from the oral part, there is very |ow
absorption, and this contributes mnimally to the
overall system c | oad.

Now, to balance this, 3.6 mcrograns reach
the lungs, and distributes in the lungs, and gives
rise to high tissue concentrations. Then absor bed
systemcally, it is 3.6 mcrograns in the system which
is diluted throughout the body, and gives rise to |ow
ti ssue concentrati ons.

Here the overall as to pharnmacokinetics.

| nmentioned already that the bioavailability by
inhalation is about 20 percent, which gives rise to
very |low plasma concentrations. The nolecule is
met abol i zed by about 25 percent by P450 enzymes in the

liver, and to sone extent nonenzymatically, but the
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excretion is unchanged conpound, 75

percent, via the kidneys.

The renal clearance is high, and exceeds

even the creatinine clearance, and as may be expected

for nost renal excreted drugs in patients wth

noderate to severe degrees of renal inpairnment, we

have seen increases in the plasma levels, but they

never exceed nor e t han doubl i ng of pl asnma

concentrations, and the consequences of this in ol der

aged patients with renal inpairnent, we have seen sone
increase in the side-effect of dry nouth.

The half-life of this drug is about 5 to 6

days, and this is a pharmacokinetic half-life, |eading
to steady state in about 2 to 4 weeks, but the
pharmacodynamc half-life, which depends on |ung
concentrations, is reached nmuch faster, in about one

week.

I
1l studies.
indicated for

treat nent

nmy focus wll

202/797-2525

will now focus on the |o
Qur proposed indication
|l ong-term once daily,

of bronchospasm and dyspenea,

be long-term once-daily,

SAG CORP
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and to provide the substantial evidence needed for
this.

We conducted six mmjor studies organized
in sets of three repetitive studies, and all of these
were random zed, doubl e- bl i nd, double dumy, | f
appl i cabl e, of course, parallel group conparisons, and
the treatnent, the active treatnent was 18 m crograns
of tiotropiumby dry powder inhaler.

In the first set of studies, we had one
year treatnment duration and conparator placebo. In
the second year, in the second set of studies, again
one year treatnment duration, and conparison to
ipratropium by M, four tinmes a day. And in the
third set of studies, we conpared the placebo and
sal meterol two tines a day.

Here is our patient selection. The
selection was based on a clinical diagnosis of COPD
and we excluded patients wth asthma, allergic
rhinitis, or atropy, and everyone was required to be
65 percent of predicted normal, or less than 70
percent of the force vital capacity of these patients.

The age was hi gher than 40 years, and they
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had to have a snoking |oad of nore than 10 pack years.
The exclusion criteria were defined as follows. Ve
excluded unstable patients not able to participate in
a long term study as judged by the investigator.
Patients with a recent respiratory tract infection
wer e incl uded.

Further, patients wth a recent history of
nyocardi al infarction, cardiac arrhythma, requiring
treatnment, or hospitalization for heart failure, were
excl uded; and anticholinergic class contraindications,
narrow angl e gl aucoma, bladder neck obstruction, or
prostatic hypertrophy, were excluded.

These inclusions and exclusion criteria
allowed us to recruit a COPD population with a broad
range of significant and stable co-norbidities typical
for the age group, and this is further outlined in the
next slide.

Concom tant diagnosis of cardiovascul ar
di seases was in about 50 percent of these patients,
and anong these the nost promnent were hypertension
with about 20 percent, but also cases of coronary

artery disease, cardi ac arrhyt hm as, nmyocar di al
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infarctions in patients' histories, ranging from2 to
12 percent.

Neur ol ogi ¢ and psychiatric diagnosis were
quite common, too, and nost promnent, the class of
depression, wth about 21 percent. Patients wth
prostatic hypertrophy and mcturation disorders ranged
from2 to 11 percent in this patient population, and
the ranges do not really reflect differences in the
populations, and |I think that is nore differences in
t he di agnostic habits in the countries invol ved.

Now, here is the denographics of our study
popul ation, and | should first nention that it was
bal anced between the treatnment groups wthin the
studies, and conparable in the sets of repetitive
st udi es.

The included patients were mainly nale,
nostly Caucasi an, and sone African-Arericans incl uded,
and there is a separate program ran in Japan to
i nclude the Asian population, not part of this in any
way.

The nmean FEV1 and percent predicted

normally characterizes the severity and in the one

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




10

11

12

13

14

15

16

17

18

19

20

21

22

26

year placebo control studies, it was noderate to
severe, slightly nore noderate in the ipratropium
control study, and in the six nonth studies in
bet ween. So the range of patients covered is from
very severe, at about .3 liters, which is really very
severe, to mld patients, at about 2.5 liters of FEVL.

Here is the overview of our primary end
points. W have chosen Trough FEV1 as the primary end
point in the one year studies, neasured at 13 weeks,
and at 24 weeks in the six nonth studies. In
addition, we neasured dyspnea as a co-primary end
point in the six nonth studies at the end of the
study, and this will be covered by ny colleague, Dr.
Wt ek.

Now, trough FEV1, and that is the nmean of
the pulnonary function breathings at 1 hour and 5
m nutes before the next drug admnistration, and this
reflects the maintained drug activity at the end of
the dosing interval, and so this is why we nmade this
choi ce.

As secondary end points, we neasured the

time course of FEV1, in clinic nmeasured forced vital
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capacity, to support pulnonary function neasurenents,
and hone-neasured peak fl ows. The shuttle walking
test was included in the six nmonth studies. This test
has not been shown to separate drug treatnent effects
in the literature, and we also have not been able to
show the separate effects of tiotropium spironetry,
or placebo, with this test.

However, synptons and exacerbations of
COPD in patient recorded outcones may |end support of
overall and consistent patient benefit. Now, here is
the key spironmetry results. In the next few diagrans,
| will always use the same schene. The FEV1 is on the
y-axis, and please note that it has depicted changes
hi gher than one liter, and the x-axis is at the tine
after admnistration, and it is not entirely to scale.

Now, this is the first dose effect of the
pl acebo adjusted for a common base line, and you do
see an appreciable bronchodilator response. After
eight days of treatnment, we reached a steady state,
and now patients wake up at an elevated daily base
line, versus a study base line, and they present in

clinic already with a better lung function val ue.
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So this represents sustained activity for
24 hours, and 90 days of treatnent brings us to our
primary end point, and the trough FEV1 val ue versus
pl acebo was significantly elevated, and we high
significancies throughout the day, and so peak,
average and trough, and that all tine points were
significant at a p-value of 0.0001.

Now, here is the value at the end of the
study, and again lung function neasured for three
hours, and you do see that the lung function profile
is unchanged over tinme, and that nmeans that we have
mai ntained efficacy over the one year treatnent
period, and there is no indication of tolerance
what soever.

To be nentioned, we conducted two studies
of this kind, and Nunber 115 is really absolutely
conparable, and | don't need to present these data as
t hey have been outlined in the briefing docunentation.

Now, as to the conparisons in ipratropium the active
conparator, the day one and day eight response, and
again you see on the first day that ipratropium the

green, and tiotropium the yellow, is in the begi nning
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conparabl e, but then tiotropiumis nore |ong acting.

On day eight, patients wake up with their
i nproved lung function (inaudible) base line, and so
the trough value is elevated, and our next dose again
shows an increase in FEV1, which is substantial, and
the end of study shows that you only followed for
three hours, and the end of study shows the |ung
function profile is unchanged for both drugs. So this
has nai ntai ned efficacy over the one year period.

Here are the results of the conparison
study to placebo and salneterol and the interesting
feature here is that we neasured lung function over
the date, and that neans the 12 hours. You do see
the profile on Thursday, and a substantial increase
over the 12 hour period, and unrepeated dosing
reaching a steady state, and we have the elevated
draft effect.

And again an increase over the day, and
the efficacy is sustained over the 24 hour period, and
mai nt ai ned over the one year treatnent period, or over
the half-year treatnent period. |'"m sorry. And here

is a conparison to salneterol, and the profile on day
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one, on day 15, and on day 169.

Here is the replicant sister study, and
only measured lung function for three hours, and so
this was done sonmewhat sinplier, but the lung function
profile was essentially the sane, and so you do see
the first dose effect, and the trough effect elevated
over baseline, and naintained over the half-year
period, and again in conparison to salneterol, day 1,
day 15, and day 169.

And | would |ike to summarize the
magni tude of spironetric inprovenents. Ti ot r opi um
elicited an appreciable magnitude of response, and
this table is conpiling the nmean response reached in
conparison to placebo at the end of the treatnent
i nterval s. The nean response reached 190 to 250
mlliliters at peak, and this is about 17 to 24
percent inprovenent from baseline conpared to pl acebo.

And even in trough, an inprovenent of
about 13 percent of baseline versus placebo is
reached, and this is a lot considering that the trough
reflects the mninmnum effectiveness reached and

sustained over the entire 24 hour period, and the
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interesting feature is that tiotropium reaches a
trough to peak rate ratio of 53 to 72 percent, and
this sets the standard for 24 hour effectiveness.

The val ues for salneterol are expl ained on
the right-hand side of the stable, and they are
nunerically lower at peak than trough in both studies.

W conducted subgroup analysis, and it was anal yzed
in the conbined replicate studies for an influence of
age, gender, snoking status, severity of disease,
previous atrovent use, and nost inportant, concomtant
medi cations, and it can be stated that tiotropium was
simlarly effective in all subgroups anal yzed here.

Now | would like to report the supportive
informati on obtained from the secondary end points.
The vital capacity was assessed in all the studies
and as an exanple, | show the peak and trough force
vital capacity response of a one year treatnent period
for the conbined studies, conparing the placebo for
one year.

And, of course, the statistical evaluation
was based on the individual studies and it can be

stated that the results were significantly with P-
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values less than 0.0001, and at all tinme points after
reachi ng steady state.

As you can see, tiotropium treatnent
provides maintained inprovenent of the fourth vital

capacity over the year, and that the trough reaches

values of 290 mlliliters, and at peak it reaches
values of 440 mlliliters, always in conparison to
pl acebo. This effect can be interpreted as

i nprovenent of air flow limtation and reduction of
hyperinflation, leading to reduced breathing, and
shoul d be associated with an appreciable synptomatic
i nprovenent in these patients.

Al so, honme neasured peak flow rates were
assessed in weekly intervals and weekly neans, and as
can be seen here, the norning peak flow was increased
by 10 to 30 liters, and the evening peak flow was
increased by 15 to 40 liters, and these results were
significant at nost tinme point, again evaluated in the
two individual studies.

As a secondary end point, we assessed
exacerbations of COPD, and they were defined either as

an exacerbation diagnosed by the physician, or as a
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conpl ex COPD rel ated synptons, cough, wheeze, dyspnea,
sputum production, tw of these, lasting at |[east
three days, and reported as an adverse event.

Now, when analyzing our four, one year
studies for this secondary end point, we saw
encouraging trends and occasionally nomnal P-val ues
of less than 0.05 in the individual studies. For this
reason, we conduct ed retrospective expl oratory
analyses in the conbined replicate twin studies, and
pre-specified it as conbined analysis in the six nonth
studi es, which were conducted sonmewhat | ater.

And we would Ilike to share these
interesting scientific results with you. A conmon way
to anal yze exacerbations is by Kaplan-Mier analysis,
and the probability of no exacerbation is depicted
here, versus the days on treatnment in the placebo-
controlled one year study, and you do see an
appreci able inprovenent of tiotropium of the placebo,
and the appropriate way of statistical analysis is the
time to first exacerbation, and a nom nal p-value of
| ess than 0.05 coul d be assigned.

And in a simlar graph here, t he
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conparison to the active conparator, ipratropium and
again an appreciable advantage of tiotropium in the
probability of non exacerbation, versus ipratropium
and the tinme to first exacerbation has a nomnal p-
value of less than 0.05, and the sanme for the six
nonth conparison of tiotropium versus placebo again,
and the tinme to first exacerbation has a nomnal p-
val ue of | ess than 0. 05.

Wth this, | would like to outline the
results we obtained with the COPD specific health
status assessnent with the St. George's Respiratory
Questionnaire and the instrunent assesses patient's
health status in synptons, activity, and inpacts, and
gives the total score, and a decreasing score
i ndicates inprovenent, and the score change of nore
than four points is suggested to be clinically
meani ngf ul .

And here as an exanple for all, the
results fromour one year study, and in Study 114, you
do see an inprovenent of the score, which increases
over time, and becones significant after a year, and

it is approaching at the end of the year a threshold
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that is suggested to be clinically neaningful.

And in the second study, it is a simlar
picture, and so inprovenent over tinme, and at the end
of the study the clinical neaningful ness is reached.
The findings with the St. George's Questionnaire
support the inpression of overall benefit achieved
with tiotropium

In  sunmmary, tiotropi um once daily,
provi des clinically meani ngf ul I mpr ovenent of
spirometric mneasures sustained for 24 hours, and the
i nprovenents were naintained over one year with no
evi dence of tachyphyl axi s.

The analysis of secondary end points, as
well as exploratory analyses show inprovenents of
related lung function mneasures, such as the force,
vital capacity, and peak flows. Exacer bati ons of
COPD appear to be reduced, and inprovenents in health
status as neasured by the St. George's Questionnaire
nmeet or approach the threshold of clinically
meani ngf ul change wi th prol onged treatnent.

Thank you for the attention, and |I would

like to hand over the podium to Professor Jones, who
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will introduce the assessnent of dyspnea.
DR JONES: Thank you, Dr. D sse. I am
Paul Jones, and | am a pulnonologist, but | have

devel oped health status instrunments in the past, and I
have also worked in the field of dyspnea neasurenent,
although I was not involved in either the devel opnent
or the validation of the BD and the TDI that we are
di scussi ng here.

This presentation will be in three parts;
the neasurenent of breathlessness, the validation of
the instrunents that we are discussing, and the
identification of a clinically significant threshold.

Dyspnea is a principal synptom of COPD
and there are multiple causes for it. Expiratory
airflow [imtation, increasing static |lung volune, and
the dynamc hyperinflation that occurs at exercise
onset. Recent studies have shown that these two
conponents are nore inportant predictors of dyspnea
than expiratory airflow limtation, but they are
conpl ex neasurenents.

And I n fact there S no sinmpl e

physi ol ogi cal neasure, whether conplex or sinple, that
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can be neasured as a surrogate for dyspnea. So
dyspnea should be neasured directly. Dyspnea is a
sensation, and for that reason it should be related to
a known | evel of stinulus.

In the |aboratory, that is easy. W can
nmeasure breathl essness, and relate it to a known | evel
of wor k rate, mnute ventilation, or oxygen
consunpti on. But the requirenents of |aboratory
exercise tests are far too conplex to be included in
|arge nmulticenter Phase 111 clinical trials.

For that reason, breathlessness is related
to reference points in daily life. For exanple, being
breat hl ess when getting washed or dressed, or walking
up hills, and in fact these reference points were used
as the basis of the MRC and the Anmerican Thoracic
Soci ety gradi ng systens for dyspnea.

You wi || appreciate that what we have here
is a ranking of activities based on netabolic demand.

It is inportant to understand this, because you then
realize that the breathl essness neasurenents are
grounded in physiol ogy. Thus, in contrast to

functional disability, or health status neasurenents,
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there is nore grounded in patient's perceptions.

There 1is a multifactorial relationship
bet ween dyspenea and activity. There are activities
that cause dyspenea, and activities that becone nore
difficult because of dyspnea, and activities prevented
by dyspnea. And it was an understanding of this that
| ed the developers of the BDI and TDI to develop this
particul ar construction.

It has three conponents; functi onal
impairment, nmagnitude of task, and nmagnitude of
effort. There is also a focal or total score. The
two questionnaires are related, but have different
properties. The BDI is cross-sectional, wused for
di stinguishing levels of dyspnea between patients so
that it is discrimnative.

The TDI is grounded on the BD, but it is
| ongi t udi nal , used wthin patients to evaluate
changes. W now | ook at the psyconetric properties of
the BDI, and we find that it has good internal
consi stency, good inter-rater reliability, and test-
retest reliability. The panel should understand that

a questionnaire with poor psyconetric properties wll
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tend to underestimate the true effect of a change that
IS reparent.

Perhaps nore inportantly the question is
do these instrunents neasure dyspnea, Unfortunately,
it is not possible to address this question in one
st ep. W have to set up a nunber of hypotheses, and
then test with the questionnaires related to
physi ol ogi cal inpairment, other neasures of dyspnea,
and heal th status.

The next few slides summarize the evidence
for this. First, we find that there is in fact to ny
view a relatively surprisingly good correlation
between FEV1 and the BDI. That is, the expected | evel
of correlation with exercise performance and wth
ot her nmeasures, with established neasures of dyspnea,
the ATS questionnaire, the Oxygen Cost D agram and
the nore recent Shortness of Breath Questionnaire
devel oped at UCSD.

The BDI correlates with disease specific
health status, neasured using the CRQ and the SGRQ
and generic health status nmeasured with the SF-36 and

t he QNB. If we turn now to the TDI, we find that it
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has good inter-rate reliability, and in ternms of its
responsi veness to change, we find that follow ng
pul nonary rehabilitation the TDI score correlates with
change in the CRQ dyspnea score, and follow ng
recovery from a COPD exacerbation, again there is a
very good correlation with change in the CRQ dyspnea
score, and really quite a surprisingly good
correlation with change in FEV1.

If we now turn to the issue of clinical
significance. There are a nunber of different ways in
which this can be assessed, but historically the first
and perhaps the nost widely used is the humanistic
approach, and perhaps best described in the sem nal
paper from Dr. CQuyatt's group in 1989, in which he
defined the mninmum clinically inportant difference
was that difference in score which patients see as
beneficial, and wuld nmandate in the absence of
troubl esone side effects and excessive costs a change
in the patient's managenent.

| should also point out that this approach
was used for the devel opnent of the threshold for the

Juni per Asthma Quality of Life Questionnaire, which |
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believe is now accepted by the agency. If we turn to
the TDI, and look at one of the conponents, the
magni tude of task, we see that there are three grades
of deterioration, and three for inprovenent.

Let us concentrate on the snall est degree
of inmprovenent and | ook at an exanple. Here we have a
pati ent who was dyspnei c when wal king on the level, or
per haps even when washi ng, and now has becone dyspneic
only when walking up a gradual hill or carrying a
light | oad on the | evel

To clarify this and set this into a
broader setting, let us return to the ATS Dyspnea
Gade that | have sinplified for the purposes of
presentati on. | should just point out that COPD is a
chronic and incurable disease, and it is not possible
to convert a patient who is severely disabled, such as
they are breathless when they are getting washed and
dressed, to soneone who can undertake strenuous
exer ci se.

But wor t hwhi | e i nprovenents can be
achieved, and to illustrate that, what a change of one

unit in the TDI can nean, we nay have a patient who is
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still breathless on walking up hills, but is now no
| onger breathless when wal king at a normal pace on the
| evel .

Anot her exanple would be a patient who is
breat hl ess when they are walking slowy on the |evel
but they are now no |onger breathless when washing or
dr essi ng. These changes | would contend are not
trivial, and they nore than exceed the criteria for
mnimally inportant inprovenment as defined by Dr.
Guyatt.

So in sumary the BD and TD have
reliable neasurenment properties. Their scores are
valid nmeasures of dyspnea, and we can attach clinica
significance to them I would like to thank you for
your attention, and pass over to Dr. Wtek, who wll
present the results fromthe tiotropi um studies.

DR WTEK  Thank you, Dr. Jones, and good
norning, |adies and gentl enen. M/ nane is Ted Wtek
from Boehringer Ingelheim and as ny colleagues have
menti oned, dyspnea is a unique claim in our proposed
indication, and | would like to spend the next 15

m nutes describing the data and the application of the
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instrument in the program to help wus in our
del i berati ons today.

Il will briefly review the assessnent of
dyspnea in clinical trials, and how we applied the BD
and TDI in our program and then I wll review the
response of the TD and the related neasures to
tiotropium Now, in the assessnent of dyspnea in
clinical trials there are several things that we
needed to consi der.

Particularly wth tiotropium where we
have a long term nmaintenance treatnent, it iIs
inportant that we evaluate and find an instrunent that
can assess the effects of dyspnea over tinme, and in
fact, knowing that the TDI have been previously used
in a tw year perspective study, where we saw the drop
in TDI of about .7 units over two years, indicating
the natural decrenent in dyspnea, this was one of the
elements in our selecting the BDI and TDI.

Also, the instrunents need to be practica
for a nulti-center, and in our case, in nulti-nationa
prograns, where the instructions for the use of the

i nstrunent are in t he uniform training and
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i nvestigator neetings. Secondly, dyspnea assessnents
need to be in the context of a clinic visit where
t here are nany neasurenents.

However, it is inportant that we have
supported neasurenents in our assessnents to both
determne and help determne the validity of the
instrument in practice, as well as evaluating the
consi stency of rel ated neasures.

Now, briefly, just sonme key protoco
elements to keep in mnd. The TDI evaluations were
performed at clinic visits. For exanple, in the six
month studies, in days 57, 113, and day 169. As noted
by Dr. Jones, the TDI assessnents referenced the BDI
scores, which were collected at baseline, and the TD
is conpleted after the SGRQ and prior to the post-
dose pul nonary functi ons.

Now, this further evaluates or illustrates
the domains that Professor Jones had nentioned; the
functional inpairnent, the nagnitude of task, and
magni tude of effort. If I just focus on the BD for
one nonment, here we have scores that range from zero

to plus four, and that gives us a focal score range of
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zero to plus 12 units at baseline; zero being very
severe dyspnea, and 12 being little or no dyspnea.

And if we put sone real nunbers to the
BDI, this is the distribution of the BD score
baseline in our population in the one year study, and
here you see the BDI focal score, and on average the
patients that were enrolled in our clinical trial have
a BDI focal score of six, indicating noderate dyspnea.

And a BDI focal score of six, for exanple,
could be a patient who recorded a grade of two in each
of the three domains; and if that was the case, a BD
focal score of six may be describing a patient who
abandoned at |east one activity due to shortness of
breath, becane short of breath with an average task,
such as wal king up a gradual hill, and becone short of
breath with noderate effort task performng, wth
occasi onal pauses, and requiring longer to conplete
t han t he average person.

Now | would like to turn to show you our
dat a. | wll describe for you the two studies where
TDl was listed as the co-primary end point, and there

our specification was responder analysis, and the four
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studies where TDI was a secondary end point, and in
those reports we had originally | ooked at the nean TD
response.

Now, in our discussions with the agency,
we have discussed the advantage and disadvantage of
the two ways to evaluate or to express the data in
responder analysis or neans, but what was agreed was
that whatever we do select, it should be stated in a

formal protocol amendnent, which we did do and which

was outlined by Dr. Blank, and that both illustrations
shoul d be provided; i.e., responder analysis, and the
nmeans.

So | wll do this for you. I will show
you these TDI inprovenents, [|ist the supporting

endpoi nts from our secondary neasures, and would |ike
to point out the consistency across the tine of the
trial, as well as cross-studies, which we do feel is a
strength of our data.

Now, just a point on the responder
anal ysis and nean response. W chose the responder
analysis, and what this is, is the proportion of

patients achi eving a neani ngful response, which we did
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define a priori as a plus-one unit change in TDI foca
score.

So this one unit change as described by
Dr. Jones is inherent in the instrunment, and of course
this responder analysis wll then reflect t he
i ndi vi dual patient changes from baseline. The
anal ysis of neans is also inportant, because that does
reflect the overall population change, and you are
able to illustrate the differences you see from the
drug relative to pl acebo.

And here a positively and significant
delta, versus a placebo, indicates an overall benefit.

So | will show you all of the data from particularly
t he placebo control studies, where a drug effect could
be eval uat ed.

These are the data from Study 130
descri bed by ny col |l eagues, which was the first of the
two, six nonth studies. On the y-axis is the percent
of patients responding; i.e., the percent of patients
that reach the plus one unit change or greater, and
the x-axis is the three study days.

Here you see the proportion of patients
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responding to tiotropiumrelative to the placebo, and
all three of the study days, particularly day 169,
which we pre-specified as the primary end point
anal ysi s. As noted in these trials, salnmeterol was
i ncluded, and here you see the proportion of patients
sal neterol relative to placebo.

And in this study, the proportion of
patients relative to placebo in salnmeterol was not
significantly different. In Study 137, the sister
study, here we see again the proportion of patients
responding to the TDI relative to placebo, and again
the consistent response across the three tine points,
and inportantly also in the day 169 that was pre-
speci fi ed.

The study again also included the
sal nreterol conparator, and in this study, salneterol
was significantly greater than placebo in the
proportion of patients responding relative to the
pl acebo as | nentioned, with no difference between the
tiotropiumand the sal neterol.

Now, showi ng you the nmean TDI focal score

for the population, that is what is illustrated in
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this slide. On the y-axis is the nmean TD focal
score, focal score units, and the x-axis is tinme, the
sane three time points that | nentioned to you.

And here you see the effects from the
i nprovenent with tiotropiumrelative to placebo across
the three tinme points. Here at the end point, day
169, the effect size is 1.02 wunits in TD focal
scores, and so that is the nean difference between
tiotropium and placebo. In the second study, again
you see the inprovenent with tiotropium t he
significance indicating the effect relative to the
pl acebo nean, and the nean effect size in the second
study was 1.2 TDI focal score units.

In this study, salneterols were included
as | nentioned, and here in the first study, you see
the effects of salneterol in the nean TDI relative to
pl acebo; and in the second study, as was the case with
the responder analysis, there was a significantly
hi gher nmean effect relative to placebo for sal neterol
with again no difference between salneterol and
pl acebo.

Now, | wll review for you the one year
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studi es, the one group of studies relative to placebo,
and the second group of studies relative to tiotropium
that Dr. D sse showed you for lung function.

So in the top panel is study 114, and the
bottom study is 115, and the y-axis is the proportion
of patients responding, and here you see the higher
proportion of patients responding in tiotropium
relative to placebo, and in the second study, you see
the sane pattern, with the asterisks indicating a
nom nal p-val ue of p-1ess-than-0. 05.

Wen we go to the tiotropium controlled
studies, here we see in yellow the proportion of
patients responding to tiotropium relative to
i pratropi um brom de, and you see that simlar pattern
in both study 122a and 122b. These asterisks are
indicating a nomnal p-value of p-less than .05, even
versus the active control in ipratropi um brom de.

Now, to conmplete this, I will show you the
mean TDI focal score for the one year studies, and
again the y-axis is the focal score, and x-axis is
time. So in the first placebo controlled one year, we

see the inprovenents wth tiotropium relative to
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pl acebo, and here is the p-value, p-less-than.05 on
all test days.

And simlar in study 115, the inprovenent
with tiotropium relative to placebo, and once again
the nom nal p-value significant at the level of p |less
than 0.01. These are the data in the ipratropium
control trials. The sane axis, and here you see a
rat her atypical response, but the inprovenent with the
tiotropium that wanes over tinme, and a parallel
response to the ipratropium wth the difference
between the two drugs, and the nean and TTD focal
score are still evident.

And here are the nomnal p-value are all
but one test day of |ess than O0.O05. And in study
122b, you see the inprovenment with the tiotropi umthat
is mintained over the one year, and in the
i pratropi um group, the increase, and again these two
are paralleling each other with the differences being
p-less than 0.05 on all test dates.

So these are the tenporal pattern of
response under two, one year studies. Now | would

like to turn to the secondary supportive end points
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that one woul d expect to see inprovenent with a change
in the TD, and this is the shortness of breath score,
and to highlight the scale for you here, this is a
scale on a unit of zero through three.

And this is a sinple assessnent, diary
assessnent, where you have here the placebo response,
and the inprovenent in tiotropiumrelative to placebo,
and all nomnal p-values relative to the placebo are
significant, and in the sister study, study 137, you
see this inprovenent with tiotropium and on the |ast
day the nomnal p-value is lost in this study, the
last tinme point.

Looking in the one year studies, and this
is the sanme pattern following, and here is this zero
through three score, and four point scale, and the
i nprovenent with tiotropium This delta, with this
effect size, has a nomnal p-value of p-less-than-0.05
on all days, and that pattern is also illustrated in
t he second one year study.

If we turn to the physician's globa
eval uations that were described, here again this is a

scale representing a range of zero through eight
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scal e, and here you see the inprovenment wth
tiotropiumthat is maintained and that is relative to
pl acebo.

And a simlar pattern of response in the
137 study, and again we see that drop at the end with
these differences, tiotropiumless than placebo having
a nomnal p-value of p-less-than-0.05 on three of
t hose test dates.

And again the one year studies, and the
i nprovenent with tiotropium relative to placebo in

both trials, and in both of these studies, nomnal p-

val ues were achieved. Now, the |ast secondary end
point that | wll review for you is the suppl enental
al but er ol use in patients who were al | owed

suppl enental al buterol use, and here this is expressed
and we are |looking at weekly averages of the daily
use.

And in study 130, we see the drop early on
in the study that is maintai ned over the course of the
six nmonths, and in the second study, we see that
initial reduction in albuterol use, and that initial

reduction was not naintained later on in that second
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st udy.

And in the one year studies, however, we
saw the reduction in the use of supplenental al buterol
t hat was mai ntai ned throughout the study, and that was
also the case in the second one year study, where
al buterol reduction is illustrated.

And again all nom nal p-values were p-I|ess
than 0.5 or greater. So Dr. Disse had reviewed for
you the FEV1 trough, and | briefly reviewed for you
the TDI data, both in terns of response and the TD
mean from pl acebo. In all of those cases where we
have listed our primary end point, we have achieved
the statistically significant |evel versus placebo.

And inportantly in those secondary end
points that | just reviewed for you, it was with rare
exception that we did not achieve a nomnal p-val ue,
indicating the drug effects of tiotropium in these
secondary neasures. So in summary, we believe that we
have selected and utilized a validated instrunent, and
not only in the literature that was reviewed for you
briefly with Dr. Jones, but also in our own internal

program wher e we | ooked at t hese simlar
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correl ations.

W gave pre-specified the primary end
points, and the key statistical significance in the
two independent studies. The proportion wth a
meani ngful change that we selected as our primary
analysis was supported by the responses and the
dyspnea response was reflected in the rel ated neasures
that | have just shown for you.

So given the inportance of dyspnea as a
COPD symptom and given our denonstration of dyspnea
relief, we believe that dyspnea should be included as
an indication for tiotropiums use. So, | thank you
for your attention, and | would like to turn the
podium over to ny colleague, Dr. Stephen Kesten, who
will review for you our safety anal ysis.

DR KESTEN: Good nor ni ng. My name is
St ephen Kesten, and | am the nedical director of the
| nt er nati onal Spiriva Pr ogram for Boehri nger
Ingelheim My task today is to sunmarize an extensive
safety programin a focused and conci se presentation.

And in a manner that provides you with the

critical information necessary to allow you to judge
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the safety of tiotropium and respond to the questions
posed by the agency. The data wll denonstrate a
safety profile consistent with ipratropium bromde, an
inhaled anti-cholinergic, used in the treatnment of
COPD in the United States for approximately 15 years,
and approxi mately 25 years gl obally.

For background information, the anti-
cholinergic effects appearing in the nost recent
version of the U S. Ilabel for ipratropium bromde are
listed in this slide. These include the nore comon
events of dry nouth, and |less comon or infrequent
events seen such as tachycardi a and
Superventricul ar tachycardi a.

These events are those that you m ght
expect to see with a drug such as tiotropium Qur
early experience in healthy volunteers indicated that
we could elicit anti-cholinergic effects wth
tiotropium when adm nistered in high doses and over
mul tipl e days.

Single dose studies of up to 282
m crogranms, however, failed to show any effect on

ECGS, vi t al si gns, pupi |l onmetry, or sal ivary
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secretions. Mul tiple dose studies of 70 and 140
m crograns could show anti-cholinergic effects, such
as decrease in salivary secretions and reports of dry
nout h.

However, even at these doses, we cannot
see any effects on vital si gns, ECGS, and
pupi || onetry. The COPD experience with tiotropiumin
a dry powder fornulation is illustrated in this slide.

There were 1,723 patients randomnzed to receive
tiotropium and 414 received tiotropium in studies of
up to six weeks in duration, and 1,308 received
tiotropiumin long term studies ranging from6 to 12
nont hs in duration.

The safety profile of tiotropium has been
characterized through a variety of neasures which are
depicted in this slide, and are illustrated in your
briefing docunent. Abnormalities that would be
expected in patients with COPD were observed.

The majority of our safety information

cones from the clinical adverse event reporting.

However, wth these other neasures, | would like to
highlight a few aspects. A vital sign evaluation
SAG CORP
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showed no effect of tiotropiumon heart rate.

Lung function testing indicated that acute
inhalation of tiotropium was well tolerated. The
| aboratory eval uations showed no I nfl uence  of
tiotropium a finding consistent wth what we would
expect from inhaled and quatemary anti-cholinergics
and we perfornmed several characterization studies
evaluating different attributes of tiotropium which
supported the overall safety of the conpound.

The next few slides wll summarize the
el ectrocardi ographic nonitoring in the tiotropium
program Twelve lead ECGs and two-mnute rhythm
strips were perfornmed as part of a four week, multi-
dose, dose ranging study, wth doses up to 36
m crograns daily.

ECGs were perfornmed before, and at 1, 3,
and 5 hours after dosing, these serial ECG being
conducted at baseline, and then at 1, 2, and 4 weeks.

There were 134 patients who received tiotropium in
this evaluation, yielding over 2,000 ECGs.

Twenty-four hour holds for nonitoring was

conducted before and after six weeks of treatnent in
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baseline, and then at 3, 6, and 9, and

59

in the |ong
perfornmed at

12 nonths in

the one year studies, and in the baseline and end of

treatnent in the six nonth studies.

ECG abnornmalities in these long term

studies were recorded as adverse events if the

i nvestigator deened themto be clinically

significant,

or requiring treat nment, or | eadi ng to t he

di sconti nuati on of therapy.

Now, this slide sunmarizes t he ECG

findings on heart rate, rhythm or conduction in the

four week multi-dose, dose-ranging study. The ECG

abnormalities in those categories are listed here.

The nunbers refer to the nunber of pati
the associated ECG abnornmality at any t

treat nent.

ents who had

ime while on

Now, | recognize that this is a busy

slide, but what it illustrates is that

there is no

pattern here suggesting an association of these

findings to any of the treatnent groups. That 1is,

this study denonstrated that there was
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that could be on heart rate, rhythm or conduction
associated with tiotropium and as expected with an
i nhal ed anti-cholinergic, there are no suggestions of
prol ongation of QI interval.

In addition to the prospective eval uations
of ECGs in the one year studies, we retrospectively
obtained the ECG and sent them to a centra
| aboratory for high resolution neasurenent of cardiac
i nterval s.

There were no difference between groups in
the proportion of patients who had an abnormal rhythm
on any ECG There was also no difference between on
treatnment groups with a nmean change in heart rate from
baseline, nor in the nean maxi mal change seen on any
on treatnent ECG

The only finding that we observed was a
0.6 percent increase in the nunber of patients, or the
proportion of patients who had at any tinme an ECG read
as having tachycardi a. Now, this constituted 12
patients in the tiotropium group, 10 of which only had
this on a single occasion, and none of them had it on

all occasions.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

61

At the bottom of this slide, | have
illustrated the heart rate ranges for the maxi num
heart rate that was seen on any of these tachycardic
ECGs for these 12 and these 6 patients, which is down
here at the bottom showing that nost of this was in
the range of 100 to 110 beats per m nute.

Al of the aforenentioned ECG findings,
including the Holter studies, have been reviewed by
i ndependent external cardiology consultants and the
only suggestion of a finding has been the small
i nmbal ance in tachycardic ECGs. The renainder of this
presentation wll focus on the clinical adverse event
experi ence.

There were eight short term studies of
patients wth COPD receiving the dry powder
formulation in doses of 4.5 to 72 mcrograns, wth
nost patients receiving the intended dose of 18
m crograns daily.

Overall, there was no difference in the
proportion of patients having an adverse event, and
the only event seen that was associated wth

tiotropium was a dry nouth, and there was sone
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evi dence of a dose response.

For conpletion, | have included a sumrary
of the serious adverse events and deaths, and there
was no difference in the serious adverse events, and
no association with increasing dose.

Two of the deaths occurred many weeks
after conpletion of the study, and the |ast death was
in a placebo treated patient. The long term trial
popul ation consists of patients who had participated
in two, or four, one year trials, and two six nonth
trials.

Two of these one vyear trials were
tiotropium controll ed, and t wo wer e pl acebo
controlled. The nunber of patients within a treatnent
arm and the nunber of patients receiving tiotropium
isillustrated in this slide.

And as described by Dr. D sse, these were
mai nly men, age around the m d-60s, and who had a nean
FEV1 of about 40 percent predicted, and these patients
had numerous co-norbidities.

The adverse event profile in the six nonth

studies was simlar to the four, one year studies. |
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will therefore highlight the one year studies in the
initial adverse event presentation of these long term
trials.

G ven the denographics of the popul ation
as described, and the duration of exposure, it is not
surprising to see that approximately 90 percent of
patients are observed to have at |east one adverse
event during the participation in the trial.

However, tiotropium was associated wth a
| ower proportion of patients who had adverse events
that were characterized as serious. Ti ot ropi um al so
had a | ower portion of patients who had adverse events
| eading to treatnent discontinuation.

Fatal events were relatively few in these
trials, wth simlar proportions anong treatnent
gr oups. The next two slides characterize the nost
common adverse events observed with tiotropiumin the
one year trials.

The first two colums represent the
description of the adverse event according to WO
adverse reaction termnology, with the first colum

bei ng systenmforgan class, and the second col um being
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the preferred termlisted al phabetically.

The four nuneric colums represent the
proportion of patients wthin a treatnment group
show ng an adverse event. The nost common adverse
event associated and attributed to tiotropium wth
the largest difference between treatnent groups was
dry nout h.

Dry nout h of ten resol ved during
conti nuation of t her apy, and only | ead to
di scontinuation of treatnment of 3 of 906 patients
The remai nder of the events are shown in this slide.
The nost frequent adverse events overall were COPD
exacerbation, and upper respiratory tract infection.

The next three slides illustrate all
serious adverse events occurring nore than once in any
treatnent group in the one year trials. As previously
noted, there was a |ower proportion of patients wth
tiotropi umwho had serious adverse events.

As you can see, for any individual serious
adverse events, the frequency was relatively |ow and
the differences anong treatnent groups were relatively

small. As with the first slide, again the frequencies
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of these serious adverse events are low, with small
treatnment -- with small differences between treatnent
gr oups.

And we did see a difference wth
nyocardial infarction, .5, versus .3 percent; and .8
versus zero percent. However, this pattern was not
seen with coronary artery disease and angina. The
nore frequent adverse events are those that you m ght
expect in a COPD popul ation

The nost frequent serious adverse events
overall, as would be expected, occurs wth |ower
respiratory system disorders. There was a higher
proportion of patients in the control groups in both
sets of one year trials who had serious adverse events
secondary to COPD exacer bati ons.

This slide illustrates all fatal adverse
events in the one year trials, and have been
aggregated according to system organ class due to the
relative infrequency of any individual cause of death.

The proportion of patients again are

illustrated according to the one year trials. In
order to facilitate your review in line with the
SAG CORP
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guestions posed by the agency, these four system organ
cl asses, which enconpass potenti al car di ovascul ar
causes of death, are going to be broken down into
their individual preferred terns for the one year and
for the six nonth trials.

Here you see those identical system organ
classes, and on top is the nunber of patients, and
pl ease note that there is unequal random zation, and
what | am illustrating in the colums now is the
absolute nunber of patients wunadjusted for this
unequal random zati on.

In this case, you are now seeing the six
month trials, and there was one death with tiotropium
five deaths with placebo, and six wth sal neterol
There were two fatal outconmes in heart rate and rhythm
disorders with tiotropium in the one year placebo-
controlled trial not seen in placebo.

However, this was not observed in the
i pratropium controlled trials, and in the six nonth
trials, there were tw with placebo and none wth
tiotropi um There were also or there was also one

nmyocardi al infarction and three nyocardial infarctions
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here in the one year trials, not seen in the control
gr oups.

However, this was not observed in the six
nmonth trials. As you can see the nunbers here are
overall few G ven the infrequency of several of the
rel evant adverse advents, including the causes of
death, we have conducted an additional analysis by
pooling all placebo-controlled data and standardi zi ng
for patient exposure in order to permt a nore precise

evaluation of adverse events and to reduce random

error.

W can do this because we have simlar
protocols and simlar populations, as well as a
simlar pattern of response. For the placebo-

control |l ed pool ed anal ysis, we have conputed incidents
rates calculated as the nunber of patients with an
event, divided by the patient years of exposure.

It is going to be expressed in the
followng slides per 100 patients years. The rate
difference is hence the incidence rate in the
tiotropium group, mnus the incidence rate in the

pl acebo group.
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A positive rate difference indicates a
higher rate wth tiotropium and a negative rate
difference, a higher incidence rate with placebo. P-
values have also been <calculated to take into
consideration the statistical reliability of these
rate differences.

The events included in this analysis were
selected on the basis of clinical relevance to the
conpound; that is, anti-cholinergic effects, or to the
patient population, particularly cardiovascular and
spirotory events.

This slide illustrates the popul ation
taken for this additional analysis, and we conbined
the one year placebo controlled trials, and identica
arms fromthe two six nonth trials, and standardi zed
them for patient exposure, and that just adding these
patients gives you 952 tiotropium treated patients,
and 771 in the placebo group.

The I nci dence rates and t he rate
differences for the pertinent cardiac events are
illustrated in this slide. The top row shows the

patient exposure, and note wth this conbined
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anal ysis, we can achieve 679 patient years of exposure
to tiotropium

The end refers to the nunber of patients,
and the rate is the incidence rate, and the RD is the
rate difference obtained sinply by subtracting these
two rate columms, and the last colum is the p-value
associated wth the rate difference.

Again, the p-value is there to assess the
statistical reliability of these rate differences.
The rate differences and rates again are expressed per
100 patient years.

The rate differences for all of these
events are |low, and you see both positive and negative
rate differences, and the p-values are all high. As
an additional step, we sought to further understand
these cardiac events by conbining terns that m ght
i ndi cate physiologically simlar events.

This slide shows the conbination of terns
in a simlar display, and you see the rates, rate
di fferences, and p-val ues. And when we conbine a
tachycardia superventricular tarchycardia and atri al

fibrillation, it showed a positive rate difference of
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1.4 per 100 patient years with a | ower p-val ue.

And it suggests that there may be an anti -
cholinergic effect of tiotropium on increasing heart
rate. The lack of, or the relative lack of findings
in the evaluation of vital signs and thousands of ECGs
is actually consistent with this analysis, in that it
i ndi cates these events are infrequent or rare, and are
predom nantly transient in nature.

W have conbined angina and angina
aggravated coronary heart disease and thronbosis
coronary, and separated it from nyocardial infarction
as nmyocar di al I nfarction could reasonabl y be
considered a nore serious manifestation of ischemc
heart di sease.

A conbination of these terns shows a
positive rate difference |ower than the precedi ng one,
and a weak association to treatnent. However, turning
to nyocardial infarction, there is no difference
bet ween treat ment groups.

Now, as you have seen, nost of these
deaths that occurred in the long termtrials were from

car di ovascul ar di sease, or appear to be from
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cardi ovascul ar di sease. W therefore evaluated tota
cardi ovascular nortality and further distinguish them
into i schem c deaths and arrhythm c deat hs.

For arrhythm c deaths, we have taken the
nost conservative position and any event reported as
cardiac arrest, sudden death, arrhythma or death, we
will assume it is related to arrhythm as.

Wien we have done this, you see that there
is no difference in ischemc deaths, arrhythmc
deaths, or total cardiovascular nortality. And
finally we have |ooked at all that cause nortality,
and this shows a negative rate difference that is a
lower rate with tiotropi um

The pooled analysis also confirns the
expect ed pharmacol ogi cal effects of tiotropium Anti-
cholinergic effects, such as dry nout h and
constipation, and positive rate differences, and |ow
p- val ues.

W also saw positive rate differences for
upper airway events. However, the nost profound
respiratory effects were with COPD exacerbation, wth

a nmuch higher rate in the placebo group. There was
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also a higher rate difference, a higher rate wth
adverse events reported as dyspnea in the placebo-
treated patients.

M cturation disorders, urinary retention,
and wurinary tract infection showed positive rate
differences, with |ow p-values, suggesting an anti-
cholinergic effect on bladder contractility.

To summarize then, the <core of the
clinical adverse event analysis has been based on | ong
term studies involving over 1,300 COPD patients
participating in long term trials. The anal ysis of
these long term trials, in conbination wth the
eval uation of vital signs, lung function testing, |ab
testing, and thousands of ECGs, has allowed us to
characterize the safety profile of tiotropium

Events have been observed that are
consistent wth anti-cholinergic pharnmacology and
i ncl ude superventricular tachycardic arrhythmas, dry
nmout h, constipation, and urinary tract disorders.

Wiile there appear to be sone nunerical
i nbal ances between key treatnent groups, the results

of our analysis show that there is no association of
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tiotropiumwith life threatening events.

In conclusion, the safety profile of
tiotropium is consistent wth establishing anti-
cholinergic therapy that has been wused 1in the
treatment of COPD. I thank you for your attention
today, and | would now like to turn over the podiumto
Dr. Janes Donohue.

DR, DONCHUE: Thank you, Steve, and good
nmorning, M. Chairman, and nenbers of the commttee,
and nenbers of the FDA, and guests. It is a privilege
to have the opportunity to speak to you again on
behal f of this nedication.

M/ role is as a practicing pul nonol ogi st
for the last 25 years or nore, and | have been
involved in clinical trials wth bronchodilators since
the early 1980s. The first point that | would like to
make is that as far as our patients with COPD go,
there is a huge unnet burden in the United States and
around the world.

We have a very | arge nunber of people with
this condition, many of whom are not diagnosed, and

many of whom are under-treated. A couple of weeks
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ago, David Mannino published in the Mrbidity and

Mortality Weekly Report these statistics on COPD from

1971 to 2000.

And a couple of poi nts are very
meani ngful. First of all, of course, the death rates
have gone up, and the nunber of wonen affected wth
COPD al so has gone up. But very inportantly there is
a large nunber of patients who have not yet been
di agnosed, and of those who have COPD, over 38 percent
said that their activities were |imted.

Anot her piece of information cane fromthe
survey confronting COPD in America a couple of years
ago, 58 percent of patients with COPD conpl ai ned of
dyspnea daily, and 24 percent had dyspnea even at
rest, and 70 percent of patients who walked up a
flight of stairs had shortness of breath.

So there is really a very, very large
burden of unnet needs out there in our country today.

On the other hand, we have patients who have COPD
and who tend to be older folks, and they are often in
their sixties, and nmany have co-norbidities.

So we have to be very careful, of course,
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with nedications that we used. And at the present
time our therapeutic options are sonmewhat limted in
taking care of patients with COPD. First, we had the
met hyl zant hi nes, and the theophyllines, and they are
l[imted by drug interactions in older people, and a
narrow t herapeuti c w ndow.

The short-acting beta agonists have been
around a long tine, and they are limted because they
have to be used every six hours, and not that beta-
specific, and there is sone tolerance wth them and
sone cardiac toxicity.

W have had oral beta agonists, which al so
suffer from an adverse -- in sone cases adverse
toxicity type of profile. The |longer acting beta
agoni sts of course are an inprovenent, but have to be
dosed every 12 hours.

W have oral systemc corticosteroids, but
they suffer from really very severe side effect
profiles, and as we discussed back in January wth
you, the inhale corticosteroids have still not been
approved for COPDs.

So we are limted in what we have to offer
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our patients today with this condition, and | would
like to just focus for a nonment on the well-known
Fletcher and Peto <curve, describing the natural
history or the life history of a patient who suffers
wi t h COPD.

And on this axis function from a hundred
percent to 25 percent, and on this axis is as we age
from25 to 75, and there are patients who are on the
blue curve here, and on the top line would be an
i ndi vi dual who does not have COPD, and after our |ungs
are grown, we |ose about 24 to 30 M.s per year.

Qur patients wth COPD are on this curve
here, and often cone to nedical attention in their 50s
and 60s when they are becom ng short of breath. And
they lose, 50-60 Ms per year, and patients wth
al phal-antitrypsin as Dr. Stoller here has shown, wll
lose a lot nore rapidly, mybe a hundred Ms, or
sonmething like 85 to a hundred M.s per year.

But the loss of 50 Ms is very, very
significant when we think about how long the |ung
function is of our patient, and when we |ook at

bronchodil ator effects, even small changes, I|ike we
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see wth the bronchodilators and COPD are often highly
meani ngful in a patient who is losing function at this
rate.

The bronchodilator effects that we have
heard today | think are to ne as a clinician, and al so
as an investigator are very inpressive in their
magni t ude. Fi rst of al |, what about t he
bronchodi | ator effect. | think a once daily dose
really is inportant for our patients.

They don't have to get sick, and require

dosi ng thensel ves every six hours, and they don't have

to -- they can just get by with once a day dosing, and
this wll | believe enhance conpliance, and it
certainly has with other nedications, but | think it

is going to make life a little bit easier for our
patients.

Now we want to talk a little bit about the
trough and what do they nunbers nean, and that is the
val ue when you first get up in the norning, and that
is the worst tine of day for patients who have COPD
and if anybody in the audience has it and cones

forward, they will tell you that.
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And that in the early norning hours, and
at 5:00 and 6:00 a.m, and at 7:00, they are nore
synptomatic. In fact, when | was a young |ung doctor,
we used to have our surgeons do thoracic surgery in
the afternoon because our patients with COPD do so
poorly in the norning.

So to nme, looking at a trough |evel of 140
ms is very, very significant, and |I think it really
will help our patients, and particularly in the early
norni ng hours. W heard the -- Bernd showed the
average effects. Renmenber that this is not asthm.
This is COPD, and so these changes of peak effects in
the high 200s, and the average effects in the 200s is
really excellent for a drug that we use to treat
peopl e wi th COPD.

And | guess | was very inpressed by the
forced vital capacity changes. As Bernd nentions,
hyperinflation is really one of the mmjor causes of
dyspnea that our patients suffer wth, and these
i nprovenents in the FVC are very simlar to what we
got years ago when we were studying aerosol solutions

for patients with COPD.
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So | think the magnitude of those changes
to ne as a doctor are pretty inpressive. They al so,
even though the trough effect is still 60 percent of
the maxinum effect, the patient still derives extra
benefit every day by taking the next dose, and they
still get an additional peak effect.

Ve have consi st ent sust ai ned
bronchodil ation through the day, and | think that wll
translate into patients having |ess synptons over the
course of the day. And nore inportantly, these are
|l ong studies, one year and six nonths, and there has
been no evidence of any | oss of efficacy.

And you have got to look at that with the
idea again that the patient with COPD is an older
i ndividual who is losing function and going downhill,
and so | think that the fact that the drugs are stil
working are very inpressive. I think those big
bronchodi |l ator effects explain what we are seeing with
dyspnea.

Now, dyspnea, of course, is why our
patients come to nedical attention, and this is why

their activities are limted. But |ike everything
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else in COPD, it is really a hard thing to quantitate
and get a real handle on. Peopl e know that they are
short of breath, and if the drug works, they can tell
you that they are no |longer short of breath, and that
is certainly very, very inpressive.

But it is a highly conplex subjective
synptom and this is why we have trouble with it, and
patients wll alter their activity to avoid this
unpl easant sensati on. They will sit down and becone
couch pot at oes.

So a real big part of our conprehensive
COPD program is to get the patient up and noving
again. So you have to take into account the patient
m ght not conplain of this because they are not doing
anyt hi ng.

And so that is very inportant and very key
when we are analyzing again sone of the instrunents
and what have you. I ndi vi dual patients vary
considerably in their evaluation, and as you know, for
many good clinical trials, there is a substantial
trial effect or placebo effect. Patients get very

good nedical care and they tend to get better just
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because of being in the therapeutic trial.

Al so, we have the co-norbidities. Lots of
our patients wth COPD are anxious and they
hyperventilate, and many are either overweight or
underwei ght, and nmany are deconditioned, and nmay have
co-norbidities, like heart di sease. So this
i nfluences greatly the eval uation of dyspnea.

Nonet hel ess, what inpressed ne about these
studies, and to be a robust effect, we have here a
multi-center, multi-national study, and we still have
consistently pretty good effects when it cones to the
dyspnea scal es.

Now, again, | am no expert in the scales,
but we certainly wused them w dely. The Mahl er
Transitional Dyspnea Index is widely used in clinica
trials. Cosh, all the studies we are doing now, we
have that in our program

W have had consistent results across
these six studies at least at the end point of a one
unit i nprovenent. Wien we | ook at sonme of the other
studies that we have done, we have not seen that as

consistently wth other nedications that we use and
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t he bronchodilators that we use in COPD

Wen we go to other outcones, |ike rescue
al buterol use, and sone of these synptom scores, there
is correlation. Also, one of the things that has been
hel pful to nme was that | was just |ooking the other

day and reading the paper in the New England Journal

of Medicine on primary pulnonary hypertension, a

di sease that causes terrible shortness of breath, and
they used for a new nedication the TD and the
patients inproved 1.4, just to give you a different
di sease perspective.

Now, what about the responder rate?
Consistently we were seeing over 40 percent, and in
t he paper that | published, 43 percent responder rate.

And when we | ook at the enornous nunber of people who
suffer wwth COPD, this is a very big nunber to ne, and
| think is highly meaningful in taking care of
patients.

| think that as all of you here who are
experts in clinical trials know, the placebo responder
rate, regardless of the type of study that you are

| ooking at, is always quite high in clinical trials.
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And, of course, | would like to focus on
the very inpressive nunber of patients who have
responded to this on nedication with inprovenent in
their dyspnea. Now, what about the safety?

Vell, the anticholinergic class has been
around a long tine, and we have been using them since
1987, and they really are the -- and atrovent in
particular, and conparable drugs that we have used in
a variety of clinical situations; wth outpatients,
with inpatients, and in critical care.

And they really do have a very, very
strong safety record, even in the nost severely ill
patients. The thing that | |iked about this program
as opposed to other clinical studies years ago, where
we went six weeks, or three nonths, here we went one
year wth four studies, and six nonths wth two
ot hers.

So we have a very |long duration of
exposure to our patients. In ny view the patients in
these studies are reflective of the patients that |
see every day in ny practice. They are the sane age

group, in their 60s, and 10 years of diagnosed COPD,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

84

and sane tobacco history, and same nunbers of co-

norbidity.

So | think the patients are highly

reflective of what we have seen i
trials, and what we see on a daily
taking care of patients wth COPD.

i nci dence of adverse effects, and as
these are the anticholinergic effect,

And wusually these pat

n other clinical

basis when we are

W had a very | ow
nmost of you know,
t he dry nouth.

ients wll wor k

through that and they wll continue on taking the

medication. So | was greatly reassured in this ol der

population that the safety data were fairly good.

Boehri nger |ngel heim asked ne to nmake a coment; where

do | see this drug being used.

And | think based on

the very strong

bronchodil ator data, as well as the efficacy as far as

dyspnea goes, | would see that as a first line chronic

mai nt enance therapy for patients who are synptomatic

with COPD, and really of all variance severities, from

mld to severe.
Just a comment .

governnment has articulated a project
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Peopl e 2010," and a nunber of health goals. And there
are two goals that are relevant to COPD. Ohe is a
reduction in the nortality rate, from 119 per hundred-
t housand, to 60 by 2010.

And at this point, no nedication has been
showmn to affect nortality. The second goal though I
think is nore relevant, and that is to reduce the
nunber of people whose activity is limted by
breat hl essness, from2.2, to 1.7, and | am hopi ng that
tiotropium will be an effective tool to help us

acconplish this.

Oh a personal level, | think there 1is
still a lot of our patients whose needs have not been
met, and | think that the increased awareness of

dyspnea mght lead to nore diagnosis of COPD and a
nmore wllingness on the part of doctors to try
medi cation in this popul ati on.

| think at the present time that our
(tnaudible) is quite limted for what we have to offer
patients, and | am very optimstic that tiotropium
will provide a worthwhile addition to our (inaudible).

| want to thank you very nmuch for the
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chance to express ny comments, and Dr. Blank wll make
t he concl udi ng remarks. Thank you.

DR BLANK:  Thank you, Dr. Donohue. In ny
conclusion, | want to come back to the questions that
the agency brought to this conmttee, and share wth
you Boehringer Ingelheims position on these topics.

The safety of Spiriva was studied in one
of the largest prograns conducted in COPD so far. The
safety profile shows anticholinergic pharmnmacol ogy for
Spiriva, I ncl udi ng an associ ation with rare
superventricular tachyarrhythmas, and it is very
simlar to what has actually been wi dely used for many
years.

The safety profile is described in the
| abel that we have proposed in our submssion to the
agency, and nost inportantly there is no association
with life threatening events.

Twenty-four hour bronchodilation, after
once daily I nhal ati on of Spiriva, has been
consi stently denonstrated in all six week studies, and
its effect remains fully sustained throughout chronic

t her apy.
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The inprovenent of dyspenea was shown in
two pivotal studies with a validated instrunent. The
i nprovenent by one unit in the TD, which is the
definition we used for treatnent response is relevant
to an individual patient and for the COPD popul ation
as a whol e.

W have nmet the regulatory requirenents
for the indication of the relief of dyspnea associ ated
with COPD. In nedical practice, nost patients wth
COPD seek nedical care because of their dyspnea, and
physicians nonitor their patients according to their
synpt ons.

Spiriva inproves dyspnea, the key synptom
of COPD, which has the greatest inpact on the
patient's lives, and this inprovenent should be
described in the product's label. W believe that the
nost appropriate place for this is the indications and
usage section as outlined in ny last slide.

Thank you very much for your attention and
that brings us to the end of Boehringer Ingelheims
part, and we wll be glad, ny colleagues, and |, to

answer any questions that you nmay have.
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CHAI RM DYKEW CZ: Thank you. Before |
entertain questions, Dr. Atkinson had joined us just
before the product presentation, and if you could
i ntroduce yourself to the group.

DR ATKI NSON: Yes. I am Prescott
Atkinson, and | am allergist/inmmunologist from the
Uni versity of Al abama at Bi rm ngham

CHAIl RVAN DYKEW CZ: Thank vyou. First of
all, I wuld like to conplinent the Bl people for
staying on tine. My first personal question is
related to slide 16 of Dr. Wtek's presentation, which
shows the date of -- | believe from the two pivotal
studies relative to nean TDI focal scores, and |
wanted to nmake sure that | understood the data. If we
coul d perhaps have that projected, please.

DR BLANK: Dr. Wtek, please.

DR WTEK Slide 16, please. If you
could supply that. Well, just to reexplain the slide
here. This is looking at the nean TDI focal score in
Study 114 and Study 115. So these are the two
separate, one year studies.

On the y-axis is the focal score and the
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x-axis is tine. Day 50 was the first assessnent point
for the TDI, and the nmean TDI score in the tiotropium
group was a little bit over one unit as you see here,
and the placebo group, .2 units. So a nean
i nprovenent needs group to that nmagnitude, and this is
describing the TDI changes over the course of the
year, and then in this second graph we see the sane
pattern.

CHAl RVAN DYKEW CZ: Al right. Now, it
has been suggested that the clinically neaningful
difference in the TDI scores is about one, and we w |
of course be discussing that as a commttee | ater

But looking at that, it seens to ne that
at least in terns of Study 114, for the five tine
points, did not achieve that difference, at |east
bet ween pl acebo and the tiotropium |Is that correct?

DR WTEK: That is correct.

CHAl RVAN DYKEW CZ: Ckay. My ot her
guestion was | ooking at the docunent that was given to
us by the FDA relative to Mhler's screening
instrument, the <chest article from 1984, it was

suggested that inter-rate wvariability wusing that
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i nstrument would be no nore than one.

Now, | presune that during these |arge-
scale studies different raters were rating people at
different tine points?

DR WTEK: Well, in each of the clinica
centers, we had a study coordinator, and whenever
possi ble, that study coordinator would be the sane
i ndi vidual. However, that wasn't always the case.

CHAl RVAN DYKEW CZ: Thank you. Let's open
up the floor to questions from the commttee. Dr.
Patri ck.

DR PATRICK: Wile we are on that, could
you just explain how the TDI was adm nistered, and at
what point it was admnistered after the SGRO (sic),
and | believe before sone physiological neasures?
Were the results of the SGRO (sic) available to the
raters of the TDI, and were the people who did the
rating trained to sone | evel of kappa agreenent prior,
and simlar to other clinician rating scal es?

DR WTEK: No, there was -- you know, no
inter-rater analysis in the multi-center or |arge-

scal e studi es anong those coordinators. To go back to
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your first question, Dr. Patrick, regarding the SGRQ
There was actually specific instructions in the trial
for the coordinator to review the |ast page of the
SGRQ and this is atypical for the TDI instrunent.

However, that was done to help the
coor di nat or and patient remnd them of their
activities of daily life, which is what is listed on
that | ast page.

CHAI RVAN DYKEW CZ: Ms. Schel | .

M5. SCHELL: | noted that you start the
interviews on day 50. Wre there any pre-interviews
done regarding their |level of activity?

DR WTEK Yes. In the clinical trials
described here, the long term clinical trials, those
were the first assessnent points. W do have in the
one year tiotropium controlled trials, an assessnent
as early as day eight, and that was relative to
i pratropi um brom de.

And there we did see responder rates, and
mean effect size, and a rate higher in the ipratropium
relative to placebo. W have other snmall studies

where we have earlier neasurenents submtted in the
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NDA.

CHAI RVAN DYKEW CZ: Dr. Joad.

DR JQOAD: Yes, | have a question for Dr.
Kesten, which is about the Holter nonitors that were
done in the one study. | know that you didn't bring
that up, but in our briefing packet it nentioned
decreased heart rate variability, which | wunderstand
is associated with norbidity and nortality to heart
arrythmas, and | wondered if you would care to
conmment on that.

DR KESTEN. Thank you for the opportunity
to clarifying that point. First, the issue of heart
rate variability and applicability. As you noted,

there has been association in context with a clinica

event.

There has been no associations  of
phar macol ogi cal i nduced changes in heart rate
variability in such events. That being said, the

differences in heart rate variability changes were
extremely small and just suggested that we could see a
phar macol ogi cal event.

And | would actually like to turn this
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over to Dr. Prystowsky who has reviewed the
information on that as an el ectrophysiologist for his
opi ni on.

DR PRYSTOABKY: Thank you very nuch, and
| appreciate the opportunity to address the panel. I
am Dr. Rick Prystowsky, and | am a clinical
el ectrophysi ol ogi st, or known nore to ny patients as
the electrician of the heart, and basically |I have had
an opportunity to review all of the Holter data and
actually all of the cardiovascular data from the
st udy.

| have had a major area of interest in ny
own research career in autonomcs in the heart and
heart rhythns, and this whole -- and let's talk first
of all about the issue of the heart rate variability.
This is sort of the test du jour of sonme of the
researchers in our field.

W have seen these patterns, as | am sure
in pulnmonary, go in and out at what people like to
| ook at research wise. There has been an associ ation
and it actually dates back several decades of | ooking

at heart rate variability in a nore sinple matter in
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patient's post-M, patients wth significant |left
ventricul ar di sfunction.

And there appears to be a correlation of
| ower heart rate variability in these patients, and in
some studies there appears to be an increased
i nci dence of sudden death in overall cardiovascul ar
nortality.

Sonetines the -- and the multi -- you
know, the regression analysis, it just barely wll
make it, even though it is an independent predictor.
But in a population like this, there really are no
data or no data at least that | know of that any kind
of heart rate variability means mnuch.

It has been known for decades in diabetics
that as they get parasynpathetic disfunction, there is
a lower heart rate variability. So I think it is
there, and it would make sense knowi ng the effects of
t he drug.

Any anticholinergic -- you know, man is
basically a vagal animal regarding the effects of the
sinus node wth autonom cs. The parasynpathetic is

clearly prepotent over the synpathetic, and you can
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take a patient who is getting isoproferenol infusions
in your lab, and if they get a vagal effect, they can
go totally asystolic for 10 or 15 seconds, even in the

presence of high synpathetic tone.
So the vagas runs

sinus rate goes, and of course heart

the heart

as far as

rate variability

is clearly related to that, and if you sort of put
that all together and you say now |l wll give sonebody
an anti chol i nergic, even | f It s a mnor
anti chol i nergic, one would anticipate from the

pat hophysi ol ogy or the physiol ogy of

that you would have a slight decrease

variability.
In a trial of
t hat

are sick, and clearly we have got

car di ovascul ar di sease t han cane

questionnaires with all of
t hei r ages.

W have not seen, at

of the data, any increase in cardi ovascul ar

So I think that it is an interesting point
raise, but | think that there is
SAG CORP
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support it that has any neaning in these patients, and
it follows the physiology of the drug.

DR JOAD: Wile you are still standing
there, I would Iike you to comment on the fact that
people who had arrhythm as, and that were on
medi ci nes, or who have had recent Ms, were excluded
from these studies. Yet, in real practice, probably
it won't be as rigidly prescri bed.

So what do you think the effect of that
exclusion criteria had on the cardiovascul ar risks of
this drug?

DR PRYSTOABKY: I think that point is
very well taken. As you probably know, | was not
involved in any of this until a few nonents ago when |
was asked to review the data. | am not part of the
trials, and | am obvi ously not a pul nonol ogi st.

And | think that this is sonething all of
us suffer as clinicians, too, wth any trial, is that
one never sees the exclusions on any basically, and
yet in real life w have to deal with that, and I
t hi nk your point is very cogent.

Il will tell you ny feeling based on all
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the data that | have reviewed. First of all, there is
no reason to believe an anticholinergic agent wl]l
exacerbate arrhythm a, certainly not from the
ventricle.

There is no data to suggest it and in fact
in ny line of work I have much nore commonly stopped
the synpathonetic agents in patients who have cone to
me, and | don't think | have ever stopped any of the
known -- you know, the known anticholinergic agents.

lronically, and it doesn't mnake sense
physiologically, | saw an increased incidence in
atrial fibrillation, and that doesn't nmake any sense
because the classic nodel to produce afib in a lab
either in man, even the data on this, as well as
animals, is vagom netic effects.

So if you want to produce afib, a high
amount of vagal tone wll do it. Wiy there was a
little bit of discordance in the afib is hard to

explain the known effects of the agent.

So what | would anticipate as far as
arrhythmas go, | would anticipate no particular
probl ens. | would not be worried about it at all,
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even though sone of these people were excluded,
because clearly in the COPD popul ation you are going
to have people with afib.

There is no reason to believe an
anticholinergic should exacerbate it. | guess the
only thing which isn't tested here that one could
argue that there could be, could you possibly have a
slightly increased ventricular response in soneone
with known afib, who gets an agent that 'S
anti chol i nergic?

| guess it is conceivable. It would be
unli kely because whereas the synpathetic - whereas,
the parasynpathetic and synpathetic effect on the
sinus node is markedly power synpathetic, the aging
node i s bal anced.

Synpat hetic and parasynpathetic in humans

is pretty nmuch a balance situation. So the slight
amount of anticholinergic effect, it may be a few
beats a mnute. | don't think nuch nore than that.

So I am not at all worried about any of
the arrhythma issues. The one area of anything when

| reviewed the data that | would have sonme concerns,
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and | have expressed this to the conpany, would be a
group that was  not | ooked at, and probably
appropriately so.

Someone with unstable anginal could be so
critical with a lesion that even a slight increase in
rate could push him into having an angi nal episode.
So I think in an wunstable anginal in a patient,
wi t hout any data, | would have sone personal concerns
about using any agent that mght increase heart rate,

even a little bit.

But | am not worried about arrhythma
conponent s. It would just be nore from an anginal
standpoint. Qherwise, no, | don't have any real

concerns based on the known long term effects of

anticholinergics in these patients that we have seen

for years.
CHAl RVAN DYKEW CZ: Thank you. Dr. Apter.
DR APTER I have two unrel ated
guesti ons. The first question is the TD, and
underscores Dr. Patrick's question. I would like to

hear nore details of how it was adm nistered and how

the observers scored it in these trials, and then |
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wi Il conme back to the second questi on.

DR WTEK The TDI was adm nistered in
the norning when the patients reported to the clinic,
and so after the questionnaires on adverse events, and
then the SGRQ was adm nistered, and then the TD was
adm ni st er ed.

The TDI adm ni stration, as was poi nted out
by Dr. Patrick, patients and the caregiver, or the
coordinator, referred to the last page of the SGRQ
which listed activities, which was again a catalyst
for the TDI instrument, where it 1is an open-ended
interviewto | ook at the change relative to the BD .

So, additionally, the BD is |ooked at,
and in that open-ended interview, the coordinator
makes the rating as was descri bed here.

CHAl RVAN DYKEW CZ: This is the |ast
guesti on.

DR APTER So the subject reports on what
would be noderate activity, and what would be
strenuous activity?

DR WTEK  Yes, that would be in an open-

ended i ntervi ew.
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DR APTER So it would be different for
di fferent people, and how would it be conpared agai nst
a person, just in terns of noderate, severe?

DR. W TEK: It is wthin patient
assessnment. So it is hard to say how it would conpare
at those different levels. | don't know if this would
address your question, Dr. Apter, but in various
| evel s of severity, whether it be FEV1 severity, or
BDI severity as an exanple.

We did show the sane effect of the drug in
those that had mld BDI and severe BD .

DR APTER And maybe even Dr. Mahler
could answer this, how the TDI has been and the BD
has been used in other populations, and the extent of
experi ence.

DR MAHLER Thank you. My nanme is Don
Mahler, and | am a pulnonary physician at Dartnouth
H tchcock Medical Center. Il want to comment that
these instrunments were devel oped under the direction
and nmentorship of Dr. Al van Feinstein, and he has been
instrunmental in the effort to develop instrunents to

provide clinical outconmes and clinical neasures.
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The TD right now, again, the devel opnent
-- do you want ne to describe nore of the devel opnent,
or its use at this point in tine?

DR APTER Both quickly if you coul d.

DR MAHLER Sure. These instruments were
developed in a four-step process. W first |ooked at
the available instrunments, predomnantly the MRC, and
saw its limtations as Professor Jones descri bed.

W then net with pul nonary physicians at
Yale University, where we developed as Dr. R chard
Matt hay, and Dr. Jacob Loke, Dr. Herbert Reynolds, and
kind of had informal discussions about how best to
expand the MRC into these other conponents.

W then had a pilot testing at the VA
Medical Center in Wst Haven, Connecticut, and that
pi | ot involved 15 patients wth COPD, and |
i ntervi ened t he patients usi ng our BDI / TDI
i nstrunents, and we had a pulnonary function
t echni ci an doi ng the same thing.

We then both nmet with the sanme patient and
said, well, you told ne this, and you told ne this,

and based on feedback from the patient, we then put
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together the final BD/TDI, and then | guess what |
woul d describe as the fourth step is we then applied
it in these 38 patients, both at a baseline state and
then at a followup state, and then published that
information in 1984 in "Chest" is kind of the first
experi ence val i dati on responsi veness of t hese
i nstruments.

As far as its use at the present tine, it
is amazing as Dr. Donohue said that these instrunents
are used worldwide, and there are at least 30
publications in peer review journals using the BD/TD
predom nantly in COPD popul ati on.

And that involves bronchodil ator therapy,
pul nonary rehabilitation prograns, inspiratory nuscle
training, and lung volune reduction surgery. It is
being wused by at | east 10 current conpanies,
pharmaseutical conpanies in the United States, not
only in bronchodilator therapy, but |ooking at, say,
nonocl onal antibody treatnment, and the psydokines in
COPD.

It Is currently being wused in an

investigation of interstitial pulnonary fibrosis. So
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at least fromthe information that | have available, |
would say that it is the standard instrunent that is
currently being used in the pulnonary community to
neasure dyspnea at Dbaseline, and particularly the
responses to an intervention.

CHAI RVAN DYKEW CZ: Thank you. W are
going -- oh, Dr. Stoller, one last question, and then
we will have an opportunity later this norning by the
way to ask sone additional questions.

DR STOLLER | guess ny question is to
Dr. Wtek, and it regards the admnistration of the
dyspnea index, and having worked as Dr. Mahler knows
with Dr. Keinstein, | had an appreciation of this
outcone, and ny question regards whether in know ng
that this is a several page instrunent, and having
worked with it, and the tenptation to actually give
the witten formto patients to conplete on their own,
but recognizing that the instrunment was developed to
be admnistered in a questionnaire.

And ny question regards whether there were
any protocol violations with regard to the forns being

given to patients to conplete thenselves, as opposed
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to interviewer-lead, and what the preval ence of that.
| immagine that it happened.

And what the prevalence of that was, and
whet her there was any concordance between subsequent
interviews and the self-admnistered, and which
instrument was recorded in the data set.

DR WTEK Sure. As was pointed out in
your briefing docunent, there was one incidence in the
FDA audit where patient handwiting was noticed on the
diary, and that was subsequently responded to by the
i nvesti gator.

Essentially, it does follow the SGRQ
which is a patient-admnistered instrunment in the
sequence of case report forns. In that case the
patient had begun to fill it out. Now that was
noticed, and the coordinator corrected that with a re-
interview and initialed that, and that was formally
responded to with the agency.

G ven that, we did go back carefully again
to check particularly all the US. centers, and we
checked the U K centers, and we did find one other

case reported by the CRA visits, which were conducted
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every 4 to 6 weeks in these studies, and that was the
case as | think you could appreciate, was a new
coordinator that came into the study, and that visit,
the first visit with that coordinator, the patient had
conpl eted the diary.

This was noted in our routine nonitoring
and that case was corrected. So those are the two
cases, and our analysis was based on the U K centers,
and the U S. centers from 130, subsequent to the
agency's comments and the briefing docunent on that.

CHAl RVAN DYKEW CZ: Thank you. Ve will
resunme in 15 m nutes.

(Whereupon, at 9:33 a.m, the neeting was
recessed and resuned at 9:53 a.m)

CHAl RVAN DYKEW CZ: Wel cone back everyone.

VW will now resume the neeting wth the FDA
presentation, starting with Dr. Lisa Kammerman on the
transition dyspnea i ndex.

DR KAMMERMAN CGood norni ng. I am
sitting up here on this stool because | am recovering
froma broken leg. So when ny colleagues told ne good

luck, and don't break a leg, that was the wong thing
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to say.

So | wll be discussing the issues
surrounding the use of the Transition Dyspnea | ndex,
and the tiotropi um devel opnent program | want you to
know that the primary statistical reviewer for this
application is Dr. Jim Cebert, and he has done the
nuts and bolts for looking at all of the data and
intricacies there.

And ny role really is to focus on the use
of the index in these studies. My presentation wll
focus on the use of the TDI in the tiotropiumclinical
studies, and | am going to first give you an overview
of the baseline dyspnea index as well, and as you
consi der the requested indication for the treatnent of
dyspnea.

It is inportant to keep in mnd the
history of TDI and how it was actually elevated from a
secondary end point to a co-primary end point in the
six nonth studies. This is a very inportant point
because it has many inplications for the clinical
trial design issues that | will be discussing.

Gher issues to consider include the
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devel opnent and the validation of the TD, its
inplenentation in the 6 nonth studies, and the
definition of a clinically neaningful difference.

The Transition Dyspnea |Index, or the TD,
is the end point that is being used to support the
indication for the treatnment of dyspnea. Mor eover ,
the rest of ny talk will be focus on the TDI. | just
want to go over again an overview of both the BD and
the TDI .

As you know, they were both devel oped by
Dr. Mahler and his colleagues, and they described
their indicates in the 1984 paper that appeared in
"Chest . " And copies are in your FDA background
package.

Each has three conponents, and the focal
score, which is actually the total score, is sinply
the sum of the conponent scores. It is also inportant
to recogni ze that each conponent is actually a single
item and because you heard a |ot about BW earlier
this nmorning, | just want to comment that two of the
conponents in the BD are actually highly rel ated.

So when you look at the distribution of
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BDI baseline, you see that |lots of people are at six,
and it mght just be reflecting sonme doubl e-counting
when the source of the itens are added together

As vyou have heard, the indices are
adm nistered by interviewers who ask open-ended
guesti ons. The interviewer interprets the responses
and selects the score. |In order to inplement the TD,
the BDI needs to be established first at baseline, and
so when the TD is actually scored, the interviewer
and perhaps the patient, which we wll get into a
little bit, needs to refer back to the BDI.

The scores for each TD conponent range
from mnus-3 up to a positive-3, from a nmgjor
deterioration, to a major inprovenent. In the next
set of slides I wll show you the definition of mnor
i nprovenent for each of the conponents.

And the reason that | wll be focusing on
m nor inprovenent is that a TDI score of at |east one
was used to define a responder, and as you see on this
slide, a plus-one is the sane as a person with a m nor
i nprovenent.

So just to remnd you, the interviewer and
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patient need to refer back to baseline in order to
assign a score for the TDI, and here we see the
definition for a mnor inprovenent in change and
function of inpairnment.

And this reads, "Able to return to work at
reduced pace, or has resuned sone customary activities
with nore vigor than previously due to inprovenent in
shortness of breath."

This definition illustrates an issue wth
recall to baseline, reduced pace, and nore vigor, and
inplies that either this information was recorded at
the tinme that the BD was admnistered, or that the
information needs to be gleaned from the BD itself,
or that patients need to be relying on their nmenory.

Her e S t he definition of m nor
i nprovenent for the change in nagnitude of task that
causes dyspnea, and if it has inproved |ess than one
grade from baseline, a patient wth a distinct
i nprovenent within grade, but has not changed grades,
there are two nore points that | want to make from
this slide.

First, the criteria for mnor inprovenent
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are very subtle, and the second point again is the
need for a recall to baseline.

Agai n, for a nmagnitude of efforts,
relatively subtle inprovenent could be graded as plus
one; able to do things with distinctly greater effort
wi t hout shortness of breath.

For exanple, may be able to carry out
tasks sonewhat nore rapidly than previously. Agai n,
this requires the interviewers to assess a subtle
change, and to renmenber what was occurring at
basel i ne.

The total score, which is the focal score,
is obtained by adding together the scores for each
item The focal score can range from mnus-9 to
positive-0, where the positive nunber indicates an
i nprovenent from baseli ne.

So why was the TDI devel oped? The goa
was not to address differences in drugs using clinical
trials, but its goal was nore clinical in nature.
Until 1984, as you have heard, dyspnea was assessed in
the clinic by | ooking at the nmagnitude of tasks needed

to i nduce breat hl essness.
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And Dr. Mahler and his coll eagues believed
that better clinical neasurenent required assessnents
of the functional inpairnent and nmagnitude of effort
t hat causes dyspnea.

And he also wanted to obtain a neasure
that could be wused by different interviewers, and
whi ch coul d pr oduce consi stent results anong
interviewers. Now, these are the four year studies.

The first two, 114 and 115, were conducted
in the Uited States; and the second two were
conducted in Belgium and | believe in The
Net herl ands. The applicant explored the data, and saw
that patients were classified as responders, with an
i nprovenent of plus one.

And then tiotropium was statistically
different from pl acebo. Responders were defined as
those who had a score of at |east one, and when you
consider the results for the responders in the one
year studies, it is inportant to realize that | think
around only 55 percent actually had a TDI reported at
one year.

The rest of the information has been
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inmputed by different roles. So the applicant canme and
met with FDA as you heard in July of 2000 to discuss
their intent to elevate TDI from a secondary end poi nt
to a co-primary end point in the six nonth studies.

The studies had been conpleted, but they
were still blinded. The major change was to the study
hypot hesis, which in their anmendnent now reads, "The
proportion of patients with a TDI focal score greater
than or equal to one unit is different than those
treated wth tiotropium conpared to those treated
wi th pl acebo.

So what went on at that neeting, the FDA
and the applicant agreed that TDI could be pronoted to
a co-primary end point. However, the follow ng
conditions needed to be net, and the applicant needed
to justify the clinical significance, but when it
needed change in the TD, both for the conparison of
the nean scores, and for the conparison of the
responders.

Again, the responder was a one unit
change, and so he wanted to see validation data for

this one unit change as being clinically neaningful,
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and this would include showing the TDI correlates to

the clinical inprovenent of subjects.

It is inportant to note, however, that we

did not agree that the Studies 130 and 137, the six

month studies were adequate to support an indication,

and that would be a review i ssue.
So now that we agreed that TDI coul d

co-primary end-point, our next step on the FDA' s

be a

part

was to review the NDA, and to set the context for the

rest of ny presentation, | just want to give you a
very, very brief overview of sone of the issues that I
| ook at, and that ny coll eagues | ook at when we review
an NDA.

The first thing that | look at are the
study protocols. I read them and assess their
clarity, their conpleteness, and scientific nerit, and
then | look at the conduct and the analysis of the

studies. And I will conpare what was actually done in

the studies with what was stated in the protocols.

And | also assess the quality of

t he

conduct and look at the issues related to patient

di sconti nuati ons. So in ternms of many of
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issues, as | discussed TDI as it was used in these
clinical studies submtted to the NDA

So these are going to be the five ngjor
areas that | am going to focus on and that we
identified in a review as being of concern to us, and
they include the <clinical trial design, and the
devel opnent of the instrunent, and the validation of
the instrunent, and the inplenentation of t he
i nstrument .

And the definition of a clinically
meani ngful difference, and I am going to discuss these
first in general, and then | am going to turn to
speci fics.

So as you know now, TDI was originally a
secondary end point. It becane a primary end point
after the studies were conpleted, but before the data
were blinded. And | believe that the studies may have
been designed and conducted differently if TD had
been defined from the outset as a prospectively
defi ned end point.

And this has inportant inplications, as

you will see during the rest of ny talk. For exanple,
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t here S lots of | ssues resul ting in t he
i npl enentation of the instrunent. For exanple, there
is issues regarding the training and blinding of the
interviewers, and the issue of recall to baseline.

The second major area of our concern was
the devel opnent of the index, and the goals were to
i nprovenent clinical assessnents of dyspnea and to
obtain a scale that could be used by different
i ntervi ewers.

And the goal was not to develop the TD
for use in clinical trials for new drugs. The
clinical nature of the TDIs were reflected by these
next bullets. There is no evidence that patients were
involved in generating itens reflecting aspects of
dyspnea that are of concern to them and it appears
that clinicial judgnent was used.

And also that the TDI uses  non-
standardi zed questions. The population wused to
develop the TDI was fromthe United States, and there
were no international settings used, and this is
extrenmely inportant, because the six nonth studies

were conducted in 18 countri es.
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The third area of our concern is the
validation of the TD . The big issue is the lack of
validation of the TDI when it was translated into
ot her | anguages, and for use in other cultures.

And the validation needs to be specific to
the format and wording of the instrunment. Every
change in format and wording requires validation, and
this was not done, and I wll show you sone exanples
shortly.

Also in the clinical studies, TD was
adm ni stered imediately followwng the SGRQ and the
ordering of the tests also requires validation, which
was not done, particularly in this study where the
interviewers were instructed to look at the SGRQ
before adm nistering the TD .

The fourth area is the inplenentation of
the TDI, and there is nore evidence in the NDA that
interviewers were trained or were blinded to the
patient clinical status. This is a major concern of
ours, because it could lead to bias in the TD
assessnents.

There is also nmuch anbiguity in whoever
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conpleted the form Was it the interviewer or was it
the patient who conpleted the TDI? Here again we see
the issues regarding the ordering of the instrunents,
the SGRQ and the TDI, and the nulti-national |ocation
popul ations in the six nonth studies.

The fifth area 'S t he clinically
meani ngful difference of one unit. Again, there is no
evidence of patient involvenent, and there is no
evi dence of a pre-specified plan.

ldeally, the building plan for the TD or
any patient reported outcone that is going to be used
in a clinical study should have been prospectively

addressed as part of the devel opnent program

Now | want to turn -- and this is just a
repeat of the slide I had on earlier. | am going to
go over the specifics of the slide that | had on
earlier. | amgoing to turn to the specifics of each

of these five major concerns; the <clinical trial
design, and the validation and inplenentation of the
i nstrument, and the definition of a «clinically
meani ngf ul difference.

And | know that ny presentation is going
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to sound redundant at tinmes, but it is because nany of
the specifics, cross many of these five basic areas.
Ckay. W are going to the mpjor area of clinical
trial design issues.

The TDI was interviewer driven, but by
this | nmean that the interviewers were instructed to
review the SGRQ before admnistering the TD . They
then asked open-ended questions, and both of these
questions could lead to bias in the results of the
DI .

Anot her major area was the blinding of the
i ntervi ewers. There 'S no I ndi cation t hat
interviewers were blinded to the clinical status of
the subjects, their treatnent status, and their
adverse events.

For exanmple, if a patient reported dry
mouth, this mght have led the interviewer to believe
t he pat i ent was receiving tiotropium because
tiotropiumis an anti-cholinergic.

And as you know the SGRQ was adm ni stered
before the TD, and so the interviewers were

sensitized to the patient's reports of dyspnea. For
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that interviewers were trained,

i nportant because the questions

st andar di zed.

ended questions and the intent

120

we have no assurance

and this is particular

to patients are not

And here is the description of the open-

of the questions, and

this cones from Dr. Mahler's article in 1984. Qpen-

ended guesti ons concer ni ng

t he patient's

breat hl essness, the intent was to allow the observer

an individual's dyspnea as part of the wusual or

standard questions asked of

history of respiratory disease.

a patient when taking a

And the applicant, as you heard earlier,

is placed in your background, and

Eakin to support the validation

in a 1995 article by

of the BD and TD,

and she points out the need for creating in both

i ndices as you wl |

to use this
our f our

guesti ons,

ratings should be nade on

202/797-2525

see in ny next two slides.

For the BDI, she says, in our experience

instrument reliably,
raters to discuss

and to cone to sone
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scal es.

Ongoi ng assessnent s of inter-rater
reliability to check for tendencies of each rater to
stray from initial standardization was also needed
So here we see the need for the interviewers to cone
together to reach consensus on grading the three
aspects of the BD, and the need for ongoing
assessnent for inter-rater reliability.

And for TDI, she says that the TDI may be
affected by bias on the part of the patient and
interviewer, because it asks both individuals to nake
j udgnents about inprovenent, versus deterioration in
the patient status and space |ine.

And Ilike the BD, the TDI | acked
standardi zed questions for raters. So she highlights
the potential for bias because of the requirenents for
maki ng judgnent about the past patient status relative
to basel i ne.

And she also points out the lack of
standardi zed questions. The ordering of t he
instrunments is also critical. The TDI inmmedi ately

followed the SGRQ and the SGRQ may have influenced
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both the patient's responses to the TD, and the
interviewer's questions to the patients.

The recall for baseline is another issue
because these studies were one year and six nonths
observati on. For exanple, | personally would have
trouble renenbering ny health status six nonths ago,
or even one year ago, and Dr. Mihler's 1984 article
and other studies in the literature, to be very nuch
shorter in duration, where a baseline nmay be nuch
easier to renenber.

| will now turn to sone of the issues
regarding the developnent of the TD. First and
critically, there is really no indication of patient
i nvol venent . So key issues that have not been
addr essed I ncl ude t he readi ng | evel , t he
conprehension, and the interpretability and recall of
t he baseline on the part of the patients.

And we don't know if the three itens in
the TDI and their wording captured aspects of dyspnea
that are inportant to patients.

The responses appear to be equally spaced,

but they are not -- and I won't take up tinme here, but
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if you look at sone of the gradings for the three
parts of the TDI, you wll see that they are not
equal | y spaced.

What is also very inportant is that the
three itenms are sinply added together w thout any
rationale being provided in the NDA, and so we don't
know if this is optimal or if there are itens that are
so highly related that they are being doubl e-count ed.

Wen | initially looked at the data, it
does appear that two of the itens are related. I
think there is about 45 percent of patients who would
answer the sanme for two of the conponents.

Regarding the validation of the TD, here
are sone general coments. Again, there is on pre-
specified plan, and nost of the validation information
that you heard this norning was really for the BD and
not the TDI .

| think there is about six slides for the
BDI and two for the TDI. One report for the TD this
nmorning was a rehab study, and another is information
that we have seen only for the first time this

norning, and it wasn't submtted to the NDA and it is
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not in your backgrounder, and so we have not been able
to look at it.

And a few of the validation studies that
are referenced by the NDA are actually drug
intervention trials. Again, there is the issue of the
order of the admnistration of the TDI and the SGRQ

And in the paper that s in your
backgrounder regarding or by Wtek and Mahler, | think
it is going to appear sonetinme this year, the
applicant supports the wvalidity of the TD, but
descri bi ng statistically significant correl ati ons
bet ween TDI and ot her outcones.

And this again is reported both in the NDA
and in this article. It is inportant to realize that
this information in this paper is from the one year
studies and nost of the correlation given to you this
nmorning was for the BDI and not the TD, and rather
than focusing on P-values -- and by the way it is not
all that difficult to get significantly significant
correlation co-efficients.

It is really nore inportant to | ook at the

co-efficients thenselves, and they range from .22, or
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mnus .2, to mnus .35 in the one year studies. The
correlations are an indication of the linear
rel ati onshi p between two vari abl es.

Anot her way of |ooking at them are the R
squared value, and sinply you square the correlation
co-efficients, and the anount of variation explained
ranged from 5 percent to 12 percent, and this says
that the amount of variation explained by fitting a
straight line between TDI and other outconmes wasn't
rel ated that nmuch at all.

Now, turning to the validation that
relates to the nmulti-national studies, and there are
quite a few problens here, all of the studies
referenced in the NDA supporting the validation of the
TDI were conducted in the United States.

The indication for dyspnea rests on the
six nonths studies which were conducted in 18
countries, and there were approximtely 600 subjects
per study. In Study 130, 12-1/2 percent canme fromthe
US, and in Study 137, only 5 percent cane from the
United States.

There are nunerous issues that we don't
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know about. W don't know about the process that was
used to translate the TDI, and we don't know the
background of the translators, the quality of the
translators of the translations, and there is no
information on whether the translated versions were
actually validated in the |anguage and culture that
t hey were being used.

So ideally we would like a translator who
is fluent in both English and the target |anguage, and
a translator who is know edgeabl e about dyspnea and is
aware of «cultural differences, and how that m ght
i npact the wording of the TDI.

Also, when translating indexes, it 1is
inportant to translate them back to English so we can
conpare the translated version wth the origina
ver si on. If the back translated version is nmuch
different fromthe original, then it nost |ikely needs
to be retranslated again, and all translated versions
need to be vali dated.

There is a nmeno about he content validity,
only because the patients weren't involved. W don't

know to what degree the TDl represents the three areas
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of interest. Their functional i mpai r ment , t he
magni tude of tasks, and nmagnitude of effort.

The validation also needs to be specific
to the version, including the wording and the fornat
used in the clinical study. The formatting and
wording of the TDI that was used in these studies
really is not the same as was described in the 1984
paper .

The next two slides, | will show you sone
of the differences. The differences that you have
seen nmay be very subtle, but even very subtle changes
in the appearance of the index could be inportant.

And the best practice is to use the sane
format that has been validated. Ckay. You are going
to ook at this slide and the next and say, well, what
is the difference. But, noreover, if you are able to
read this, | have only selected out as you can see
three scores fromone of the conponents.

And in this case it is the change in
magni t ude of task. It is inportant to notice where
the italics are used for the nane of the conponent and

for each category, major deterioration, noderate, and
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m nor .

And it is also inmportant to notice that a
line is preceding each score. | have never been clear
on whether interviewers were supposed to check that,
put an X, circle a nunber, and that wasn't discussed
in the NDA.

Now, if you |look at the next side, this is
what is in the case report form and again this is
just part of the case report form So it |oses sone
of the visual inpact. Each of the conponents now has
a nunber preceding it. Here we see nunber two
precedi ng the change in nmagnitude of task

The |ine preceding each score has now been
elimnated, and so the intent was probably for the
interviewer to circle the nunbers, and now there is
al so a box around each conponent.

So when you look at the case report form
you see these boxes popping out at you. The font that
is used is also different, and in a little while |
will show you an additional inportant difference
regardi ng instructions.

So who actually conpleted the TDI? There
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is a lot of confusion. The answer is did the
subjects, did the interviewers, and the answer is that
in sone cases the patient did, and in other cases the
interviewer did. This is inconsistent with the proper
way to adm nister the TD .

And what led to this confusion is that the
protocols are internally inconsistent. One part of
the protocol says the observer should ask open-ended
guestions concerning the patient's shortness of breath

and how it affects their daily life.

The observer will rate the patient based
on the responses to these questions. And here the
protocol indicates that an interviewer wll conplete

the form And el sewhere the protocols indicate that
the patient will conplete the TD, and we see that
patients wll perform the shuttle walking test, and
conplete the questionnaires; and if SGRQ the Mhler
Dyspnea | ndi ces.

The Division of Scientific Investigations
audited two clinical centers, and this is standard
practice for the division to go out and |ook at

clinical centers, and they found that at one center
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that the patients thenselves read the questionnaires
and conpl eted the form

And keep in mnd that there are
approximately 80 centers that remain unaudited, and
you heard that the applicant went to the UK and
found another center there where the patients had
conpleted the TDI, but that still |eaves unanswered
t he question of what went on at these other 80 centers
in the six nonth studies.

Anot her source of confusion about who is
conpleting the TDI is the instructions in the
pr ot ocol s. Here the protocol correctly suggests that
the interviewer does the TD, and it says for the
magni tude of task, review the activities that cause
breat hl essness, ask the patient which activities now
cause breathlessness, and is there a change from
baseline in the selected rate.

But the instructions on the CRS suggest
that the patients conpleted the TDI. And here at the
top, you see that it says to circle one answer which
describes best how your daily activities are

i nfl uenced by your respiratory disease.
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And notice that this instruction does not
appear in any way on the original TD described in the
1984 paper. | think it is also interesting to note
does the subject know what daily activities nean, and
do they really know what it nmeans to be influenced by
your respiratory di sease.

| think all of us are probably confortable
with that, but in the general population | am not so
sure, and there is no evidence that was presented to
| ook at that. As | nentioned, bias nmay have been
i nt roduced because i nterviewers wer e possi bly
unblinded to the patient's status.

Again, this is an ordering of the SGRQ and
in the TDI there is the issue of the recall of the
basel i ne, and ideally we want an independent
interviewer who is unaware of SGRQ and the FEV1, and
other spironmetry data, adverse events, and other
avai | abl e patient status information.

Now, turning to the clinically neaningful
difference, again there is no piece specified plan in
t he devel opnent process. The Wtek and Mahl er paper

sinply states a one unit inprovenent is likely quite
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meani ngful to the individual patient. There is no
evidence of patient involvenent in determning a
meani ngf ul change.

And this norning the applicant put up a
quote, and | just thought it would be interesting to
refer back to that from Cuyatt. That a clinically
meani ngful difference is the smallest difference in
score which patients perceive as beneficial.

Now, | am going to summarize ny comments
in a way that is slightly different fromthe way that
| presented them and so here are sonme of the issues
that we have identified regarding this at the patient
| evel .

There is an unknown |evel of involvenent
and this is inportant regarding the inportance to the
patient of aspects of dyspnea and the magnitude of the
one unit change. There is the issue of their reading
| evel , conprehension, and interpretability of the TD,
and they may not be able to recall to baseline at 6
nont hs and 12 nont hs.

At the interviewer level, we have this

issue, and the blind indication status, the trainings,
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nor assurance of the training, open-ended questions,
non- st andardi zed questi ons, recal | the baseline,
reviews the SGRQ and possibly new other clinical data
before admnistering the TD .

So is a one unit change neaningful to
patients, and we really can't be sure, primarily
because of the lack of patient's involvenent, and the
absence of a pre-specified plan.

W don't know who conpleted the form and
in sone cases it was the patient, and in sone places
it was the interviewer. The issue of multi-nationa
populations in the six nonth studies showed up in
several areas that | have gone over

There is the inpact on the devel opnent and
validation, and interpretation of the results, and
what | also want to enphasize is that the l|inguistic
and cul tural I ssues, and the quality of the
translations, and the absence of validation studies
and |anguages other than Anerican English, because
British English and Anerican English are actually
quite different.

The devel opnment was interviewer based, and
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i ent - based. Patients weren't involved in

itenms that were inportant to them and the

TDI was not developed for wuse in nulti-nationa

popul ati ons.

The validati on has not addressed the order

of the admnistration, the formatting used in the

studi es, an

d its use in multi-national studies. So

that conpletes ny coments, and | would thank you for

your tine,

and now Dr. Sullivan wll address the

clinical aspects of the NDA

CGCene Sulliv

DR SULLI VAN Good norni ng. M/ nane is

an, and | am a pulnonologist, and I am a

nmedical officer in the Dvision of Pulnmnary and

Allergy Drug Products. | am also the primary nedica

reviewer fo

next hour

r NDA 21-395, and | am going to spend the

or so summarizing the findings of the

agency's nedi cal review of the application.

acknow edge

Before | begin, | want to be sure to

the contributions of the reviewers from

both the Dvision of Bionetrics, and the Ofice of

dinical

Phar nmacol ogy, d i ni cal Bi ophar macol ogy,

because sone of the points that | amgoing to nmake in

202/797-2525
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my presentation were generated from their reviews of
t he application.

This slide provides the structure of ny
presentation, and | am going to begin wth sone
background remarks, and in that section | am going to
hi ghl i ght some of the division's thinking in regard to
the labeling of drugs for COPD, and | wll touch on
how | abeling considerations nmay sonetines inpact the
choice of clinical endpoints in the study of these
drugs.

Next, I wll briefly touch on what | think
are the <clinically pertinent pharnmacokinetic and
phar macodynam ¢ characteristics of the drug, and then
Il will nove to an overview of the Phase Ill clinica
program and | recognize that you have seen a |ot of
this material already, and so | can be fairly brief
t here.

Next | wll address the nost notable
safety findings that cane out of our review Now, in
that section, | amgoing to focus primarily on the one
year placebo controlled trials, because | think that

in general the longer trials and trials that include a
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pl acebo control are the nost |ikely to provide
interpretable data in regard to observed adverse
events.

| wll, howver, touch on sone of the
observations from the remaining studies. Then | am
going to nove to efficacy findings, and follow ng the
sanme pattern that the applicant chose, | am going to
divide ny comments into the data which addressed the
bronchodilator efficacy, and then the data which
address the purported efficacy on the synptom of
dyspnea, and then | wll round it out wth sone
remai ning remarks about additional efficacy variables
t hat were exam ned.

Finally, | will summarize the nost salient
aspects of ny talk, and then after ny talk, there wll
be time for the panel to ask any questions to clarify
any issues that | may have rai sed.

So as you have heard the applicant has
proposed this indication for the drug tiotropium It
woul d be to treat bronchospasm and dyspnea associ at ed
with COPD, and as has been nentioned, no drugs that

are currently approved in the US for COPD carry an
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indication for the treatnent of specific synptons of
COPD, or for the treatnment of the disease itself, and
then in the next fewslides, I wll get to what | nean
by that.

Before I go on, | do want to comment sort
of parenthetically that the drug theophylline is
somewhat of an anomaly in this regard. The
indications section of the Ilabels for theophylline
states that they are indicated for the treatnent of
synpt ons and reversibl e air flow obstruction
associated with chronic asthma, and other chronic |ung
di seases, e.g., enphysenma and chronic bronchitis.

| did want to point that out, but as you
know, theophylline is a very old drug, and the
contents of the label for theophylline don't reflect
the current standards and practices.

So the currently approved drugs for COPD
are all bronchodilators, and probably for that reason
the indications sections and the l|abels for these
drugs read that they are indicated for the treatnent
of bronchospasm associ ated w th COPD.

And that I|anguage is chosen specifically
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to create a distinction between the treatnent of
bronchospasm in the setting of COPD, versus the
t r eat nent of t he di sease Itself. So t he
bronchodi |l ators have been shown to relax airways in
the nuscle, and relieve bronchospasm but they have
not been shown to treat the disease.

And what | nean by that is bronchospasm
airway snooth nuscle contraction leading to |unenal
narrowing, is only one conponent of the very conplex
di sease of COPD, and while we are very confortable
that these approved drugs do treat the bronchospasm
conponent, they have not been shown to treat other
i nportant aspects of the disease, such as nmucous
production, and such as structural changes in the
| ungs.

And certainly they have not been shown to
effect the natural history of the disease. So
therefore we approve these drugs with the indications
stating that they relieve bronchospasmin the setting
of COPD, and stay away from saying that they are
indicated for the treatnent of the overall disease.

And in order to establish that efficacy in
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regard to bronchospasm we generally use spironetric
measures of bronchospasm particularly the FEV1, and
we are fairly confortable that the FEV1 can be
considered a direct neasure of that degree of
br onchospasm

But if you start talking about treating
the whole disease, neaning this constellation of
physi cal sci ence and synpt ons, t he vari ous
pat hophysi ol gi c processes, and hi st opat hol ogi c
features, then FEV1 quickly beconmes nore of a
surrogate endpoint, and it is a direct endpoint of
br onchospasm

Now, | just nentioned that FEV1 s
generally considered a direct neasure of bronchospasm
But | want to enphasize the fact that the agency
generally would not approve a drug if its sole
benefit, its only benefit, were on sone physiologic
paraneter, such as FEVL.

In order for a drug to be approved, there
has to be sone clinically neaningful benefit to the
patient. So inmplicit in our use of the FEV1 in

approving these bronchodilators has always been the
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assunption that inprovenents in FEV1 for a COPD
patient do result in something clinically neaningful
for the patient.

And | think that is borne out every day in
clinical practice, and in particular I would point out
that the way that we use data regarding the as needed
use of bronchodilators in clinical trials.

So we look at the as needed use of
al buterol in <clinical trials as sonme index of
efficacy, and we do that because we know what patients
know, which is that when their synptons worsen, they
reach for their albuterol, and they reach for their
al buterol even though it was approved because of a
spironetric inprovenent, they reach for it because it
is going to inprove their synptons.

So what this nmeans taken together is that,
first of all, bronchodilators, are bronchodilators
only, and they relieve the airways from the nuscle
contraction, and they don't claimto alter the other
pat hophysi ol ogi ¢ processes i n COPD.

And, two, that although we have used FEV1

in the approval process, we have always assuned that
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is not the only benefit to the patient, that there is
areal clinically nmeaningful benefit to the patient.

And in that context it is not clear that
synptons can be denonstrated on the basis of a
bronchodilator activity, mnerit or represents unique
specific indications for a bronchodilator drug other
t han what we woul d normal | 'y expect for a
br onchodi | at or.

This slide reviews sone of the nore conmmon
efficacy variables that we see in the study of COPD
dr ugs. It is not neant to be a background. As |
mentioned the drugs that we have now for treatnent of
COPD are bronchodilators, and therefore the primry
efficacy end point has usually been sone neasure of
bronchodilation and far and away the nost common and
nost accepted neasure of that is the FEV1, because
COPD is a chronic disease, and these drugs are
i ntended frequently for naintenance therapy.

And we generally like to see the primary
anal ysis of that end point be perforned after chronic
use. Now, FEV1 can be examned in different ways or

illustrated in different ways. You can look at the
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peak FEV1 soon after admnistration, when the effect
reaches its maxi mum

O often we see an area under the curve
type analyses of FEV1 tinme curves, neaning that on a
particular test day a patient undergoes serial
spironetry at several tine points, and the FEVl1 is
then illustrated along a curve according to the tine,
and that area under the curve is conpared between the
drug and its conparator.

Then there are nunerous secondary end
points which are often used to help support the
efficacy of these drugs, and they include other
spironetry variables, such as the forced vital
capacity.

As | mentioned we | ook at rescue al buterol
use as a neasure of efficacy. VW are seeking peak
fl ow neasurenents used nore and nore in COPD studies,
and their primary use has been asthma studies, but
they are often included in COPD studies now, and they
are wusually self-admnistered twice daily by the
patient, and recorded in a diary, and then analyzed in

sonme way.
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W are often also seeing sone neasure of
expertise capacity of the patients, and frequently
sonething like the six mnute walk test, and as was
mentioned, the shuttle walk test was used in sone of
these trials.

And then you can |ook at various ways to
express the occurrence of COPD exacerbations, and you
can |l ook at the nunber of exacerbations, and you can
ook at the nunber of patients with at |east one
exacerbation, and you can look at the tine to the
first exacerbation and so forth, and all of those are
usual Iy included as secondary end points.

And then we see the inclusion of various
so-called patient reported outconmes, including the
synptom scales, and the health related quality of life
type instruments. Moving to the Phase II1l program for
tiotropium in all studies the applicant |ooked at a
bronchodi |l ator neasure, particularly the FEV1, as the
primary, or at l|east as the co-primary efficacy
vari abl e.

And as has been nentioned, the applicant

chose to express or to look at the FEV1 rather than at
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the peak at the trough, which is a predose
measur enent . It is a very good idea in drug
devel opnent prograns to include sone neasure of
efficacy at the end of the dosing interval, because
that justifies the dosing reginmen that is proposed.

If you lose efficacy by the end of the
interval, perhaps the drug should be dosed nore
frequently. And so we often see sone neasure of end
of dosing interval activity as a conponent of these
st udi es.

It is less common for us to see it as a
primary end point, although certainly acceptable. The
one potential problem with using the trough variable
as the primary efficacy variable is that in general we
have a little bit of |ess consensus regarding what
magni tude of efficacy we would expect of a drug at
that time point, at the end of the dosing interval.

So as | nentioned, you want to see
conti nued efficacy throughout the dosing interval, but
exactly how much, we don't really have a consensus on
that. W have a nmuch better feel for what constitutes

a clinically significant acute br onchodi | at or

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




10

11

12

13

14

15

16

17

18

19

20

21

22

145

response.

Oten a change of 200 ms, or 12 percent
in the FEVL is applies as a mninal acut e
bronchodil ator response. So it is a little bit hard.

Wen we ook at a primary efficacy endpoint, we want
to see whether it was statistically significant, and
really was it clinically significant, and we have a
little | ess experience assessing what we would require
or expect at that trough tinme point.

Now, as has also been nentioned, after
four of the studies had been conpleted and anal yzed,
t he sponsor examned the data, and realized that they
mght be able to detect a statistically significant
drug effect if they | ooked at one of the secondary end
points, the TD .

And in particular that in those four
studies, the specific TDI analysis was a nean val ue
analysis, and so conparing the nean value in the
treated group to the nean value in the placebo group

But they analyzed the data, and in those
expl oratory analyses realized that if they defined a

threshold of one as a responder, and applied a
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responder analysis, they may be able to show a
di fference between their drug and the conparator.

As you know, responder analysis is where
we pre-specify sone threshold above which you wll
call the patient a responder, and bel ow which you wl|
call the patient a non-responder.

So there were two studies that had been
conpl eted, but the blind had not been broken, and the
sponsor chose to anend the protocols to include both
the FEV1 co-primary and a responder analysis of the
TDI as co-primary anal ysis.

And as Dr. Kammernman has enphasized, this
decision to elevate when the protocol was witten a
secondary endpoint to a primary endpoint may be
i nportant, because it seens that the protocol paid
less attention to the inplenentation of the TD than
it mght have otherwise if it were originally a
primary endpoint.

So when you design a protocol and you have
a primary end point, the collection of the data that
is going to go into that analysis is very carefully

guarded, and you want to be very clear and very sure
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that the data is collected perfectly, but you nmay pay
less attention when it is one of nunerous secondary
end points.

Now | am going to spend a few mnutes on
the PK and PD characteristics of tiotropium The
systemc bioavailability of tiotropium was explored
both after oral ingestion and after oral inhalation,
and as you can see, after oral ingestion, very little
of the drug ends up in the circulation. But after
oral inhalation, a nore substantial portion ends up in
t he bl ood stream

Now, ideally for a locally active
pul nonary inhalation drug, you would want to mnim ze
oral inhalation bioavailability, and that way you can
dose the drug at a sufficient level to achieve your
efficacy goals wthout worrying about system c
absorption that could potentially be associated wth
adverse effects.

O course, that is not a consideration if
the nechanism of efficacy is a systemc delivery.
After single dose admnistration oral inhalation, the

drug reaches its maxi mum bl ood concentration at five
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m nut es.

That is often the first test or the first
sanple that was taken in these studies. So in the
first sanple at five mnutes, that is the Crax. And
it falls away quickly, but it is detectable in the
bl ood for about 2 to 4 hours using the assays that are
avai | abl e.

What is interesting is that the wurinary
excretion is quite prolonged, neaning that if you
adm ni ster a single dose of 108 mcrograns -- and that
is nore than the proposed dose of 18 mcrograns. But
if you admnister a single dose of 108 m crograns, you
can detect the drug in the urine for 25 days after
t hat single dose.

The last point on this slide is wth
regard to volunme and distribution, and the drug seens
to distribute widely wide to the tissues, with a very
large volune of distribution of 32 |liters per
ki | ogram

The Kkidney is very inportant in the
elimnation of tiotropium and 74 percent of the drug

is elimnated in the urine as the parent unnetabolized
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conpound, and initially that happens fairly quickly.

By four hour s, 44  percent of t he
adm ni stered dose has been elimnated, but then that
subsequently slows down so that by 24 hours, only half
of the adm ni stered dose has been elim nated.

And when you go up to four days, still
only 61 percent of the admnistered dose has been
el i m nat ed. One other observation about the renal
handling of this drug is that it has been observed
that the renal clearance of the drug exceeds the
creatinine clearance, and what that neans is that
there is sone sort of active renal secretion going on
and you are likely using a transporter.

Now, | nentioned that three-quarters of
the drug goes out in the urine as the parent conpound,
and the fate of the remaining 26 percent has not been
very well established. It is apparent that it has
nmet abolized either through non-enzymatic hydrolysis
and also a conponent through the Iliver, wusing the
cytochronme P450 system specifically CYP 2D6, and to a
| esser extent, 3Ad4.

Using the wurinary excretion data, the
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t erm nal elimnation half-life of tiotropium was
determned to be 5 to 6 days. MNow, there is a little
di screpancy between the termnal elimnation half-life
as determned by that urinary data, and the apparent
effective half-life.

And by that | nean that if you have a drug
whose true effective half-life was 5 to 6 days, and
you admnistered it on a once daily basis, you would
expect an accunul ation factor of approximately 8 to 9-
fol d.

The clinical studies wth tiotropium
i nstead showed an accunul ation factor of 2 to 3-fold,
and what that suggests to wus is that the true
effective half-life may be closer to 24 to 36 hours.

So those are two expressions of half-life;
one, the termnal elimnation half-life, and one what
we are calling the effective half-life. And probably
both of those have some clinical significance.

And at least for a systemcally active
drug, it would be the effective half-life that you
would use to help design a rational dosing interval

and less so for a locally acting pul nonary inhal ation
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drug, whose ef ficacy may not mrror its
phar macoki neti cs.

But the termnal elimnation half-life may
become clinically inportant, for instance, in the
setting of an adverse drug reaction, in a drug where
the termnal elimnation half-life is quite |long, and
if a patient suffers an adverse drug reaction, it nay
take quite a long tine for the drug to be elimnated
fromthe body.

The last point is that the pharnmacokinetic
characteristics that I have described -- and
particularly | mean this very large volune of
distribution, and the long termnal elimnation half-
life, suggests to us that what is going on is that the
drug is distributed extensively and binds tightly to
the tissues in the body, and then is very slowy
rel eased back into the circul ation.

One pharmacodynam ¢ characteristic, and |
am been covering the pharnmacokinetics, that | thought
was worth nentioning and has been touched on by the
sponsor, is worth nentioning because it differs from

the other orally inhaled bronchodilators that we have
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NOW.
And that is that the pharmacodynam c

effect increases with multiple daily dosing. So we

have two sources of data to illustrate this point.

One source of data cones from the spironetry data in
the Phase 11l studies, and the other cones from a
substudy which was perfornmed in a subset of patients
who participated in the year long ipratropium
controll ed study, which was perforned i n Europe.

And in that subst udy, 28 patients
underwent nore extensive spironmetry nonitoring instead
of what was specified for the remainder of the
patients, and they underwent six hours serial
spironetry, and they underwent it nore frequently; at
days 1, 2, 3, 8 and 50.

And | wll show you the data fromthese in
a second, but the interpretation of this data is that
he maxi mum effect is achieved by day eight, and the
sponsor has used the phrase steady state to indicate
this maxi mum effect which is achieved after nultiple
dai |y dosi ng.

So this slide shows the data, the FEV1
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data fromthe two, one year placebo controlled trials.

These are the U S trials, Studies 114 and 115, and
the FEV1 is expressed as the average value over the 3
hour serial spironetry, and as the peak val ue that was
achi eved during that 3 hour serial spironetry for each
day that it was neasured, for tiotropium and for
pl acebo, for each study.

And the nessage on this slide is that the
effects seen on the first day in regard to the average
or to the peak is not as large as the effect that was
seen after multiple daily dosing. The first tine it
was checked here was eight hours or eight days.

Now, | did want to point out that at first
glance it my |look that the pharmacodynam c effect
begins to wane after day 50, but | don't think we
should over-interpret that observation, particularly
in light of the fact that the same type of pattern
goes on in the placebo patients.

This slide is the data fro that substudy
that | nentioned, and it was called Study 129, and it
was a substudy of one of the larger ones, and here the

FEV1 data is expressed both as trough, and as peak,
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and as aver age.

The trough on day one is in fact the
baseline, and it is before dosing, and the renainder
of the values are responses, neaning change from that
baseline value. And what this data indicate are that
it is not really until day eight that we start to see
t he maxi mum ef fect.

In addition, there is other data fromthis
substudy where they I|ooked at daily norning peak

flows, and found that the maxi num effect was reached

at day si x.

Now we wll nove on to the Phase 111
program again, and | know that the applicant has
al ready discussed this topic and so I wll be fairly
brief. These tables show the six pivotal trials
grouped according to -- they were replicates or al nost
replicates. There were sone subtle differences

bet ween each of these.

The first group, 114 and 115,  were
performed in the Uiited States, and they lasted a
year, and they conpared tiotropium to placebo, about

450 to 470 patients in a 3-to-2 random zation, and as
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| nmentioned the primary end point was trough FEV1, and
it was analyzed primarily at 13 weeks.

The second set of studies were European
studies, and these studies did not include a placebo
control, but rather an active control, ipratropium
which was admnistered QD. There were fewer patients
here, 280 and 247, and they were random zed in a 2-to-
1 fashion. The sane prinmary end point analyzed at the
sane tine point.

And the final set of two studies are the
six nmonth multi-national studies, in which there were
t hree ar s, tiotropium salneterol, an active
conparator, and placebo in a 1-to-1 random zation, and
there were approxi mately 600 patients per study.

Again, as | nentioned, there were two co-
primary end points, and they were applied primarily at
si x nmonths according to the protocol.

And as Dr. Kanmernman nentioned, thee were
mul ti-national studies, with a very small fraction of
patients comng fromthe US., 5 percent in one study,
and about 12-1/2 percent in the other.

You have seen the inclusion and excl usion
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criteria, and they are essentially what we see
customarily, with a couple of exceptions in the COPD
Phrase |1l trials, there are two things that | want to
poi nt out.

Ohe is that baseline  bronchodil at or
responscivity is sonetinmes neasured in studies, COPD
studies, and that was not neasured and was not a
criterion for exclusion or inclusion into the study.

In regards to the exclusion criteria, sone
patients with certain conditions that | think nmay be
fairly common in the COPD population were excluded
from the study. For instance, synptomatic prostate
hypertrophy, or Dbladder outlet obstruction, narrow
angl e gl aucoma, and evidence of sone degree of active
cardi ac di sease, such as having had a heart attack in
the |l ast year, and having any cardiac arrhythm a which
requires drug treatnent, or having been hospitalized
for heart failure in the |ast three years.

So |l think it will be inportant to recall
these exclusion criteria when we are discussing and
anal yzing the safety data fromthese studies.

Thi s tabl e provi des t he basel i ne
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denographic features of the patients who participated
in each of the studies, and again these are the two
long U S studies, and these are the two year 1|ong
Eur opean studies, and these are the multi-national six
nont h st udi es.

And what you can see here is that the
studies primarily involved nen, particularly in
Europe, and the patients were all Caucasian. Very few
studies or none had a percent Caucasian of |ess than
90 percent.

The average age of the patients was in the
early 60s, and their snoking history ranged from 33 to
34 pack years in Europe, to around 60 pack years in
the United States; and the nulti-national studies were
simlar and between, and they had a duration of COPD
for about 10 years, and FEV1 was a little lower in the
US., about a liter, and about 1.22 or 1.23 liters in
t he European studies, and the FEV1 to FVC ratio was in
the ow to m d-40s.

So one of the nessages fromthis slide is
that there are in fact sone differences between the

popul ations studied in Europe and the US. in regard
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to the pack years of snoking, and the FEV1 inpairmnent.

Now | am going to nove on to sone of the
salient safety findings. As has been nentioned, a
t ot al of 13 hundred patients were exposed to
tiotropium in Phase 111, and the safety evaluations
that were perfornmed were what we commonly see for
t hese st udi es; adver se events, vital si gns,
exam nation, |abs, and ECGs.

One coment about the ECG is that
normally the way that we like to see the ECGs is that
you check the ECG after the first dose to |look for an
acute effect, and periodically after chronic dosing to
| ook for acute and chronic effects.

And you specify in the protocol that the
ECGs be perforned at or near the tinme of the Crax of
the drugs, and so you want to know the maximm
concentration in the blood, and check the ECG around
that tinme.

Very rarely the cardiac pharnmacodynam cs
of a drug differ from the pharnacokinetics of the
drug, and if you know that, you time your ECGs to the

cardi ac phar macodynam cs. But for the nost part, we
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ask that the ECGs be perfornmed at the COrax.

And that was not the <case in these
st udi es. The ECGs -- the protocols did not specify
when the ECGs woul d be performed, and so they could be
performed at the individual center before or after, or
so many hours after the dosing.

W don't know, and that was not specified,

and we couldn't find that information. The ot her
poi nt about the Phase IIl studies is that none of the
Phase 1l studies included Holter nonitoring, and that
was done in Phase Il as | wll talk about in a nonent.

Now, | just nentioned a couple of relative
deficiencies in the Phase Ill safety data. | wll say
that in Phase Il they did have sone tined ECGs, and
that was in a multiple dose-ranging study, which
exam ned doses up to 44 m crograns.

So that the dose is higher than what are
proposed for clinical use. These were 29 day studi es,
and so we have only chronic exposure up to 29 days in
regard to the timed ECGs, and the ECGs as has been
mentioned were perforned at 1, 3, and 5 hours.

So the first ECG was beyond the tine of
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t he Cnmax. A separate study in Phase Il did include
Holter nmonitors in 72 patients before and on
treatnment, and I will speak to that in a few nonents.

Now, as | nentioned, when | discussed the
safety database findings, | am focusing primarily on
the one year placebo controlled trials, primrily
because the |onger duration, one year as opposed to
six nonths, and the presence of a placebo control
helps us to nore rationally attribute adverse events
as a drug effect.

Now, one other introductory coment is
that sonmetines when you are |ooking at placebo
controlled trials, the occurrence of adverse events
can be affected by the duration of exposure.

So if in a placebo-controlled trial nore
pl acebo patients are dropping out of the study,
per haps due to lack of effect, then the occurrences of
certain adverse events may |ook |ower than placebo
sinply on the basis of the duration of exposure.

| say that to say that | don't think that
potential bias as a conpounding factor is operative

here because the nedian exposure was simlar in the
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two groups. The category of adverse events that were
nost common were gastrointestinal and as has been
mentioned the frequency of dry nouth far exceeded that
in the placebo group.

And in this slide, and in ny subsequent
slides, | will follow the convention of providing the
data for the tiotropium and then followed by the
conpar ators. So this is the list of gastrointestina
-- specific gastrointestinal adverse events that were
seen nore frequently.

| will point out that constipation in
particular because | am going to address that in a
subsequent slide as well.

In these year long studies, it was not
uncommon for patients to develop upper respiratory
tract infection. However, the occurrence of upper
respiratory infection in the tiotropium group was
greater than that in the placebo group, and we wll
see that in other studies.

And these are the remaining respiratory
system adverse events that occurred nore frequently in

the tiotropiumgroup. They may or may not reflect the
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effects of drying on the mucous nenbranes of the upper
ai rway.

So we saw chest pain nore frequently and
rash nore frequently, and finally wurinary track
infection, and | want to point that out specifically
because again | wll have further slides that wll
address wurinary tract infection, and also because
there is at least a plausible nechanism by which
tiotropium could increase the risk of wurinary track
i nfection.

And by that | nean if there is a systemc
anticholnergic effect, it could result in some degree
of urinary status and put the patient at increased
risk of urinary tract infection.

This slide addresses the six nonth
studies, and what we saw in the six nonth studies is
that there were actually fewer differences between
tiotropi um and placebo. These were the adverse events
which were nore common in the tiotropium group, as
conpared with placebo, and what | have done is in
yellow text indicate the adverse events signals that

we saw in the year |ong placebo controlled trials.
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So in the year long trials, we saw dry
mouth and we see it again here in the six nonth
trials, and in the year long trials we saw upper
respiratory tract infection, and we see it again here;
pharyngitis and sinusitis.

One side coment is that the overal
occurrence of ---  you may notice the overall
occurrence of adverse events is lower in the six nonth
studies than they were in the one year studies likely
just related to the duration of exposure.

Now, | should nmention that there were sone
data shown this norning by Dr. Kesten in which all of
the placebo controlled data was pooled, and that is
data that we have not seen before, and so | can't
really comment on it.

I woul d  comrent t hat p-val ues were
included in the slides, and | don't think that
applying p-values to this type of data is relevant.
The other is that the data were presented in patient
years, according to patient years exposure, and there
are certain assunptions that go into that type of

expl anati on of the data.
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It assunmes that the risk of that adverse
event is constant over time, and | am not sure that
that can be assuned. So I wll say that | can't
really coment further again because | have not seen
that type of anal ysis before today.

Now, for all new drug applications, we
asked that the sponsor exam ne both the safety and the
efficacy data for any evidence of interaction wth
certain denographic features. And so what this slide
shows is the safety interactions that were discovered
in the one year placebo controlled trials.

And we saw safety interactions in regard
to age and gender. W were really not able to perform
interaction studies based on race because there were
so few non-caucasi ans.

So in order to assess for an age
interaction for these adverse events the popul ations
were divided into patients who were less than 60,
patients who were between 61 and 70 years of age, and
patients who were nore than 71 years of age, or 71.

And there were three adverse events that

showed an interaction; dry nouth, constipation, and
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urinary tract infection. So in the youngest group of
patients the occurrence of dry nouth was 11 percent,
but it increased as the patients got older, and the
occurrence was 21 percent in the ol dest patients.

Li kewi se, for constipation, it was two
percent in the youngest, and rose to six percent in
the ol dest patients. And urinary tract infection rose
from 3.3 percent in the youngest to 12 percent of the
patients in the ol dest group.

And we didn't see that type of interaction
at all for the dry nouth or for constipation. There
was sone evidence of a age interaction for a urinary
tract i nfection, likely neaning that in this
popul ation of patients, as you get older that you are
at an increased risk for developing a urinary tract
infection, but it appeared to us that the interaction
was stronger in the patients on drugs, suggesting a
true drug effect.

And in regards to gender, what we saw is
that wonen develops dry nouth much nore frequently
than nmen, and that is not sonmething that was seen in

t he placebo group. A few other safety observations.
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Regarding wurinary retention, there were
four patients in these one year placebo controlled
studies who developed significant wurinary retention
and all of those four patients were treated wth
tiotropium

And what | nean is that all of these
patients required a full catheter, and in fact three
were subsequently started on nedication for BPH,
beni gn prostatic hypertrophy, follow ng the event.

Keep in mnd that patients with synptons
of benign prostatic hypertrophy, or bladder outlet
obstruction, were in fact excluded from participating
in these trials. Nonetheless, four patients devel oped
obstruction requiring a full catheter.

Then finally under a mcturition disorder
or mcturition frequency, the observation is that
there was a greater frequency of patients in the
tiotropium group, as opposed to placebo patients
devel opi ng adverse events characterized by either of
t hose two terns.

In regard to constipation, one other

observation | nentioned was the age interaction, and
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the other observation is that in fact there was one
patient who was treated with tiotropium who in fact
was hospitalized with a fecal inpaction.

The | ast observation here is of uncertain
signi ficance, because we don't at this tinme have any
mechanismto explain it. But the observation fromthe
data, and these are the one year placebo controlled
data, is that the adverse events characterized as
di abetes or aggravated diabetes, or hyperglycem a,
were nore frequent and occurred in 14 or 2-1/2 percent
of the tiotropium patients, versus one or .3 percent
of pl acebo patients.

And as has been nentioned, we pay
particular attention to potential car di ovascul ar
effects, both because of the nechanism of the action
of the drug, and because of the patient population
which I wll go into, and we know very well that
car di ovascul ar di sease S quite conmmon as a
concomtant disease in the COPD popul ati on.

And what we observed is that wunder
cardi ovascul ar effects, in the category of heart rate

and rhythm disorders, there seem to be a possible
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signal of drug effects, neaning that adverse events in
this category were nore frequent in tiotropium as
conpared to placebo, and serious adverse events.

So these are adverse events that reached
the threshold for being declared serious, and were
also nore frequent in the tiotropiumpatients. | wll
point out that this signal was not seen in the
i pratropium controlled studies, and we have no data
fromthat to suggest an effect.

And as has been nentioned, we did not
detect a safety signal on the ECGs that we have
avail able given their limtations.

In regards to death, the first and nost
i nportant observation is that the incidence of death
was simlar in all groups. However, there is one
observation that may be inportant, and probably is
worth pointing out. In the placebo controlled one
year studies, 5 of the 7 deaths that occurred in the
tiotropium group were attributable to cardiac
ischema, or arrhythm a.

And that conpares with one out of the

seven deaths that occurred in the placebo groups. In
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the ipratropium controlled trials, there were -- the
deaths due to M were three of the nine tiotropium
deat hs, and none of the three ipratropiumtests.

| nmentioned that there was Phase Il data
to support the cardiovascular profile, and we did not
see any safety signal on the Holter nonitors, which
were perfornmed in 72 patients before and on treatnent.

There was one subject who developed a
four-fold I ncrease in ventricul ar ect opy on
tiotropium but that needs to be taken into context,
because a nunber of other subjects actually exhibited
decreased ventricul ar ectopy.

| will point out that a nunber of patients
exposed or that wunderwent Holter nonitoring 1is
somewhat | ow. If you look at the |abel for Serevent,
t hey describe 284 patients who underwent five, 24 hour
Holters. These are COPD patients.

And al t hough | have enphasi zed the pl acebo
controlled trials, because it is nuch weasier to
attribute a drug effect, you nmay be interested in
seeing how the adverse event profile conpares in the

i pratropiumcontrolled trials.
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So these were the European trials, and we
don't have a placebo armfor a conparison. Wat these
represent are adverse events that were nore conmmon
with tiotropium than with ipratropium and they are
only included on the table if they were also nore
common in tiotropium than in placebo in the year |ong
pl acebo trial s.

So we saw chest pain in the placebo
controlled trials, and we see it here again, and again
we saw dry nouth, and we see it here again.

Perhaps worth noting is that the degree of
dry nmouth seens to be, or the occurrence is nore
frequent certainly than in the ipratropium And there
are sonme others here that mght relate again to the
drying effects in the airway that are not clear.

Again in the placebo controlled trilas we
saw upper-respiratory tract i nfections nor e
frequently, and her e upper-respiratory tract
infections occurred in 43 percent in the tiotropium
group, conpared with 34.6 percent in the ipratropium
gr oup. And finally again we see wurinary tract

infection, 3.9 versus 2. 2.
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Now I will nove on to the efficacy data.
Again, | have divided the efficacy data into the
br onchodi | at or ef fi cacy, t he dyspena, and

m scel | aneous others. So this slide shows the results
from the U S studies, the year long, one year U S
studies, 114 and 115, and as has been nentioned, the
primary end point in these studies was the trough FEV1
response at week 13.

And the table shows that tiotropium was
statistically significantly superior to placebo in
both trials, wth a treatnent effect size of about
140cc's generated by an inprovenent in the tiotropium
group and a slight decline in the placebo group.

And if you look at the sane variable, the
trough FEV1 at the other clinic visits, tiotropium was
al so statistically superior to placebo at all of the
other visits, and the effect sizes at this point were
110cc's to 160cc's.

Now, that is the trough, and | nention the
di stinction between the trough, looking at the trough
FEV1, versus sone neasure of peak, and here tiotropium

was al so statistically superior to placebo on the peak
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FEV1, and on the average FEV1 during those three hour
serial spironetries perfornmed at each clinic visit.

The FEV1 data may be worth a little closer
| ook. The nean peak FEV1 response at day one was
about 240cc's, and on subsequent clinical visits, as |
mentioned, it increased to about 250 to 310cc's.

Now, al though the nean peak at day one was
240, this should say the nean FEV1 response at each
i ndividual tine point on day one. So, at a half-an-
hour, two hours, three hours.

You | ook at each one of those, the nean
response was always |ess than 200cc's, and we want to
i nvestigate why there was an apparent discrepancy, and
the reason is that the individual patients reached
their peak at different tinmes during that spira
spironetry.

So that at any particular tinme, about a
third or less of the patients were actually reaching
their peak, and the reason that | point that out is
that that could potentially have sone inpact on how we
descri be the onset of action of the drug.

To round out these year 1long studies,
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tiotropium was also statistically superior to placebo
on the forced vital capacity response, whether it was
| ooked at the trough, average, or peak, and also for
the peak flow neasurenents, and again those were hone
neasurenents, and the nean over each week was
exam ned.

And that tiotropium was superior for nost
weeks, with effect sizes that ranged from eight early
in the course of the study to around 31 liters in the
nmorning, and 13 to 40 liters in the evening, liters
per m nute.

These are the Eur opean I pratropi um
controlled trials, and again the sane primary efficacy
end point was used. | should nake a note regarding
this primary efficacy variable. VW know based upon
t he phar macodynam cs of ipratropi um

That at the trough value after a previous
evening dosing and then comng into the clinic and
nmeasuring trough values, you are unlikely to detect an
effect of ipratropium based sinply on its known
phar ntodynam cs.

So it would not be surprising that the
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tiotropium would show a simlar effect size against
ipratropium as it did against placebo. And havi ng
said that, tiotropium was superior to ipratropium on
this variable in all clinic visits, and the effect
size again were around 110 to 180cc's.

This slide shows the data from the six
month nulti-national studies, and focusing on the co-
primary end point, which was again the trough FEV1
response. And again this slide shows that tiotropium
was statistically superior to placebo in both studies
at week 24, with a treatnent effect size of about 110
to 140cc's, again because of an inprovenent in the
tiotropium group, and a slight decline in the placebo
group.

Again, looking at the trough FEV1, the
sane variable. At all other clinic visits, tiotropium
was statistically superior, and the effect sizes were
simlar, 110 to 150cc’s.

Agai n, tiotropium was statistically
superior to placebo on the peak FEV1, and the average
FEV1, during what was either a 3 hour or a 12 hour

serial spironetry, depending on the study.
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And then finally as seen in the other
studies tiotropium was superior to placebo in regard
to forced vital capacity |ooked at in several ways,
and in regard to the peak flow.

Now I will nove on to discuss the dyspena
findings, and Dr. Kamernman has already reviewed sone
of the issues concerning the instrunent itself, the
instrunment that was used to establish efficacy in
regard to dyspena, both in the instrument and how it
was validated and devel oped, and so forth, and how it
was i nplenmented in these particul ar studies.

So | amnot going to go into that further,
but instead will just present the data. This is the
data from the six nonth studies that were used
primarily to support the dyspena claim

And this is the responder analysis, again
defining a responder as a TDI score greater than or
equal to one, applied at six nonths, and what we see
from this table that tiotropium was statistically
superior to placebo in regard to the percentage of
patients who showed any inprovenent on the TDI.

| phase it specifically in that way to
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enphasi ze the fact that because of the instrunent, and
because of the way the applicant defined a m ninal
clinically inportant difference, there was no degree
of inprovenent that a patient could indicate that
woul d not be considered to be a clinically neaningfu

response.

And that Is again built into the
instrunment, and then in how it was applied using the
mnimally inportant difference of one. So you could
score zero, but if you wanted there to be any positive
i nprovenent, that is a clinically meani ngful response.

Two other points that | wanted to nmake on
this slide. One is regarding the actual effect size
that was shown. It is relatively small or nodest. In
one study, 16 percent nore of patients who were
treated with tiotropium achieved this TD responder
and in the other study, 12 percent nore of the
patients received their responder.

So by giving tiotropium rather than
pl acebo to these patients, you achieved 16 percent
more of them that becane responders based on the

definition, and here 12 percent nore. And the other
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point that | wanted to nmake from this slide is that
sal neterol, the active conparator, and again a
bronchodi | ator approved on the basis of FEV1, and a
drug that does not have an indication for dyspena,
also faired fairly well on this end point.

In Study 130, the difference between
pl acebo and sal net er ol was not statistically
significant. In Study 137, it was, and in fact in
Study 137 the percentage of patients who were
responders was nunerically greater than that with the
tiotropium and that is reflected in the p-values
here, where superiority over placebo nmet a p-value of
.01, and here the placebo val ue was . 05.

One other coment about the analysis of
the TDI at 6 nonths, is that the datasets used for
those six nonth analyses necessarily included fewer
patients that were random zed to treatnent. So this
slide shows the nunbers of patients who were
random zed, versus the nunber of patients who could be
included in that statistical analysis.

And there really was no way of avoiding it

for a few reasons. One is that in the statistical
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analysis of the TD, one of the co-variants in the
statistical plan was the BD score. It had to be
i ncl uded.

So if a patient for sone reason did not
have a BDI score, they couldn't be used in the TDI
analysis. And likewise if the BD score was scored in
a way that said anount uncertain or unknown, or short
of breath for -- or limted for reasons other than
shortness of breath, they could not be included in an
anal ysi s.

And the other reason why there is sort of
a fall off in the nunber of patients is that the first
time the TDI was admnistered was at week eight, and
so that any patient who dropped out before week eight
had no TDI data that could be carried forward in a
statistical analysis.

So the nunbers aren't that dramatic,
al though in this placebo group about 25 percent of the
random zed patients couldn't be included in the
analysis. And | just would point that out because at
sonme point in sonme studies, when the nunber of

patients who can be included in the statistical
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analysis falls to sone degree, it inpacts the ability
to arise at firm conclusions based upon those
statistical anal yses.

Again, there is no way of avoiding it.
That is how it had to happen. But at sone point when
the nunbers get too low, you start to wonder what you
are really learning from the data. And then finally
regarding the primary analysis, or primary efficacy
variable or co-primary, is this slide that |ooks at a
nunber needed to treat analysis.

It is a different way of understanding the
treatnment effect size with this drug, and according to
the nunber needed to treat analysis, either in the
i ndi vidual studies or the conbined data, you would
have to treat approximately eight patients wth
tiotropiumto achieve one patient over than what woul d
be expected with the placebo, who was a responder
based on this definition.

Now, of course, the TDI was admnistered
on days or on visits other than six nonths. It was
admni stered at 8 and 16 weeks, and this slide goes

over the data from those studies, and the nessage is
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very simlar.

Again, in each of the studies, at both 8
and 16 weeks, the percentage of responders based upon
t he value of one, was superior, statistically superior
in tiotropium as conpared to placebo, and the sane
pattern was seen with salneterol, where statistical
superiority was not achieved in Study 130, but was
achieved in Study 1137, with a low p-value, and in
both the 8 weeks and in the 16 weeks, again the
percentage of responders was greater in the sal neterol
group than it was in the tiotropi um group.

And then as has been nentioned, you can
also look at TDI as nean values, conparing the nean
value in the treated, versus the nean value in the
conparator, and in fact as | nentioned, that was the
specified analysis for the four year |ong studies.

And this slide shows for each study -- and
remenber that these four are placebo controlled, and
these four are actually active controlled wth
I pratropi um In this colum, you see the visits at
which the TDI nean score was statistically superior in

t he tiotropi um group.
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And in this colum, you see the weeks at
whi ch that difference between treatnent gr oups
exceeded one, and again | am using one as the
sponsor's proposed definition of what would be a
mnimally clinically inportant difference.

And what you see is that it is very
frequent to achieve statistical significance from
pl acebo, but less frequent to achieve a difference
that exceeds one. Now, the next few slides provide
sone additional data that reflect on the efficacy of
the drug in regard to the synptom of dyspnea.

W have talked then about he prinmary
efficacy variables, and let's look at sone of the
secondaries. Studies 130 and 137, these are the sanme
studies that the TD was wused as a co-prinary,
including this post-dose shuttle wal k test.

So that was adm ni stered on day one, post-
dose, and at weeks 8, 16, and 25, the sane intervals
at which the TDI was adm ni stered. The shuttle wal k
test is a standardi zed test in which patients are told
to wal k back and forth at a steady pace on a 10 neter

course until they are wunable to nmaintain their
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requi red speed wi thout becom ng unduly breathl ess.

So this is the distance that they are able
to walk and which is |limted by their breathlessness
or dyspena. In conjunction with the shuttle wal k test
the Borg Dyspnea Scale was applied both before and
after each shuttle walk test.

Many of you are famliar with the Borg
scal e. It ranges from zero, which nmeans nothing at
all, to 10, which neans naxi nmal. It is alittle bit
unusual in that when you get to five on this scale,
you are already at severe dyspena, and scores from 6
to 9 reflect very severe dyspena, and then very, very
severe dyspena, until you get to maxi mum

So the data from those exam nations are
that in regard to the wal king distance, the distance
that patients were able to walk wthout becom ng
unduly breathless, there was actually no difference
bet ween groups in either of the studies.

In fact, in one of the studies the placebo
group was nunerically, although | enphasize not
statistically, but nunerically superior to tiotropium

in one study. And the walking distance did not
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i ncrease during the study in any of the groups.

So | think that this my inpact vyour
deliberations about the strength of the dyspena
si gnal . In regard to the Borg scale, wth one
exception, there was no difference between tiotropium
and pl acebo on that scale.

The only exception was week eight, when a
statistical difference was noted both pre-and-post
exercise, and the value on this zero to 10 scal es was
-- the effect size was 0.24 and 0.32, again on a zero
to 10 scal es.

The one other way to address dyspena woul d
be this so-called COPD synptons score. | think the
applicant showed you sone of the data. That was
applied in several of the studies and the COPD synptom
score is the investigator's assessnent of the patient,
and their status over the prior week in regard to
several COPD synptons.

And the investigator scored themon a four
point scale, zero to three. And the results showed
that tiotropium was statistically superior to placebo

if you |looked at the conponent shortness of breath.
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If you just pulled that out and | ooked at shortness of
breath, it was statistically superior at nost visits.

The effect size on the four point scale
was 0.13 to 0.36, and | put it in here, but I'mreally
not sure how to interpret this data, because we don't
know how well validated it is, and | suspect that it
has not been validated, this synptom score.

Nor do we know if it is reasonable to pul
out a conponent of the synptom score and |look at it.
Nor do we know how to interpret this effect size in
regards to its clinical meaningful ness.

The next few slides will consider a few
addi ti onal secondary end points going by the groups of
st udi es. These again are the one year U S. studies
and what was shown here in these studies in regard to
the remaining efficacy variables was that tiotropium
was statistically superior to placebo in regard to
this physician's gl obal eval uation.

Again, we don't have much information on
its validation, nor do we know how to interpret an
effect side of 0.25 to 0.59 on a 1 to 8 scale.

Tiotropium in these studies was also superior to
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placebo in regard to the as needed use of albuterol
with subjects required 5 to 6 fewer doses of albutero
per week in the year |ong placebo controlled trials.

W did not see any consistent neaningful
difference in these studies in Jlooking at COPD
exacerbations, or COPD hospitalizations. W did not
see a consistent neaningful difference shown in the
St. George's Hospital Respiratory Questionnaire, or in
t he SF-36.

In regards to the European ipratropium
controlled studies, we did not see an effect on the
as- needed al buterol use, or on COPD exacerbations on
hospi talizations. In the six nonth nulti-national
studies, tiotropium was again shown to be superior to
pl acebo on this physician's global evaluation on all
test days, except one, with effect sizes shown on a
scale of 1 to 8.

Again, it is hard to know how to interpret

t hat . W didn't see any consistent neaningfu

difference shown in as needed al buterol use

surprisingly. There was statistical superiority in

one of the studies, but in the other study,
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statistical superiority was not obtai ned.

Nor did we see a consistent effect on COPD
exacerbations or hospitalizations, or the SGRQ or a
patient satisfaction questionnaire. So to sunmari ze,
the pharmacokinetic features of tiotropium are
somewhat uni que anong i nhal ed bronchodi | at or s,
particularly the very large volume of distribution.

And a very long termnal elimnation half-
life, and the apparent tight tissue binding with sl ow
rel ease back into the circulation. On the safety
side, dry nouth is common, and we saw both an age and
an gender interaction, and we observed in the year
long ipratropiumtrials that in fact the occurrence of
dry nouth is nore frequent with tiotropium than with
I pratropi um

There were several adverse events that
occurred nore frequently wth tiotropium than wth
pl acebo, and they may be reflections -- sonme of them
may be reflections of the drying of the airways, and
sone could reflect a systemc anticholinergic effect.

And then again we observed a possible

effect in regard to heart rate and rhythm which may
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merit some further eval uation

In regard to efficacy, tiotropium appears
to provide clinically neaningful bronchodilation, and
its duration of action seens to support once daily
dosi ng. The maxi num bronchodilator effect isn't
reached until after nmultiple daily doses.

And there is a denonstrable, at |east
statistically denonstrable, effect on the TD.
However, the clinical significance of this effect is
not known. First of all, as Dr. Kammerman went into
extensively, there are issues with the instrunent, and
its inplenmentation in these studies.

And then other issues about how to
interpret the effect side and the mnimally inportant
clinical difference and so forth. One other point
which | wanted to include is that the package didn't
address either the safety or the efficacy of
concurrent as needed ipratropium which may occur in
the clinical setting.

So with that, I wll conclude ny renarks,
and invite any clarifications that you nay need.

CHAI RVAN DYKEW CZ:  Thank you
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DR SULLI VAN Mark, | just wanted -- |I'm
sorry, but I wanted to point out that Dr. Kanmerman is
going to have to |eave, and if there are
bi ostatistical questions that may be directed to Dr.
Kammerman, it is better to do those early. Thank you.

CHAl RVAN DYKEW CZ: Al right. W are
open to questions from the conmttee about the FDA
presentation. Dr. Chinchilli.

DR CH NCHI LLI: Yes. Wen Dr. Kanmmernman
said the sponsor was blinded when they decided that
they wanted to nmake TDI a primary outconme in the two
shorter term studies, the 6 nonth studies, does that
mean that hey were blinded to the data, or does that
nmean that they could see the data, but were blinded to
the treatnent identity? So |I was not clear.

DR SULLI VAN | think it may be best to
have the applicant address exactly what was known at
the tine.

DR MENJOGE: This is Shailendra Menjoge,
the biostatistian on the project. W had the data in-
house; however, we did not know any treatnent codes.

DR CHI NCHI LLI : That's what | nean. So
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you saw the data, and you saw there were differences
in groups. You just did not know which group was
whi ch?

DR MENJOGE: No, we didn't. There was no
way to find any differences or anything. Basi cal |y,
the data was collected and it was brought in-house,
sone of the data, but there was absolutely no
know edge of any treatnent at all.

There were no anal yses done or anything
like that either.

DR CH NCHI LLI: Onh, okay.

CHAl RVAN DYKEW CZ: Dr. Swenson.

DR SWENSON: Yes. A question for Dr.
Sul I'i van. You presented your interpretation of this
COPD exacerbation rate sonewhat differently from what
we heard from the conmpany Can you share or address
that issue, because they cane out with an indication
or a suggestion that they decreased the rate of
exacerbation, and you told us otherw se.

DR SULLI VAN Sur e. Ri ght. It is our
practice to look at individual studies alone, and in

the anal yses that the applicant provided, there were -
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- the studies were grouped together, and so they net
analysis if you will. So what | have said is that we
did not see a consistent finding.

In other words, a statistical significance
was not shown in either study. If you group a bunch
of the studies together, | believe that is where the
data fromthe applicant canme from

CHAl RVAN DYKEW CZ: Dr. Patri ck.

DR PATRICK: Dr. Kammernman, you nentioned
that there was -- that you observed a fair anmount of
overlap or co-linearity between the three conmponents
of the TD. Is it possible that that co-linearity
woul d then drive the responders’' anal ysis?

DR KAMVERVAN: Vell, | am not sure that
it would actually drive the analysis. |If sonebody had
a positive response in one of the conponents, they
were likely to also have positive responses in the
ot her two conponents. There were very few instances
where the positive on one of them would overcone a
coupl e of negatives on the other two.

Wiere it could nmake a difference those is

that if you started changing the clinically neaningful
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difference thresholds, and let's say from 1 percent to
2 percent, or 3 percent -- |I'm sorry, the wunit of
change went to a three, then if they are related, the
change of two many not really nean that nuch nore than
a chance of one.

DR PATRICK: Just one real quick follow

up. Wuldn't all f this depend on where you started?

So if you had dyspnea at rest, a one unit change to
el i mnating dyspena when you could dress m ght be very
much different than going from wal king on | evel ground
to walking on a hill?

DR KAMMVERVAN:  Yes.

CHAl RVAN DYKEW CZ:  Dr. Sul livan.

DR SULLI VAN | just wanted to comment
further on your question about the exacerbations.
Some of the difference between the presentations mnay
reflect the fact that | believe the data presented by
the applicant had to do wth tine to first
exacerbation, and the analyses that | |ooked at were
t he nunbers of exacerbati ons.

So sone of the differences may Dbe

expl ained in that way.
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CHAl RVAN DYKEW CZ: Dr. Joad.

DR JQAD: Are there any ot her
inplications of dry nouth besides your concern about
sinusitis, like dental problens, for instance?

DR SULLI VAN W didn't see that. I
think that one of the considerations about the
frequent occurrence of dry nouth has to do with the
blinding of the study as well. But as far as nore
serious adverse events related to drying of the oral
nmucosa, | don't want to raise that.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: Just following up on that.
Since the incidence of dry nouth when you adjusted for
gender appeared to be a lot greater in wonen and there
weren't that many wonen in the larger trials, are
there any issues about other effects in wonen, in
terns of cardiac effects ultimtely?

Were there enough wonen studied? | just
worry when one variable appears to be significantly
i ncreased? Is there reason to suspect that there
m ght be nore probl ens?

DR SULLI VAN I think that is a very
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reasonabl e question. | can say that | didn't see any
gender difference in regard to the cardiac effects.
Again, it is hanpered by the fact that a few wonen
wer e exposed, particularly in the European studies.

In the United States studies, it was a
little bit nore bal anced.

CHAl RVAN DYKEW CZ: Dr. Swenson.

DR SVEENSON: To the question of the dry
mout h, and maybe this is a question to soneone in the
conpany. Do you really consider that a systemc
effect or is that possibly a conbined systemc and
| ocal effect?

DR DI SSE: I would like to address this
from the systemc absorption by inhalation, which I
think every health drug has, and from the pattern of
onset, we believe that it is a systemc effect.

And al so from ani mal pharnmacol ogy, you can
follow up that the dryness of salivary secretion is
al ways the nost sensitive anticholinergic signal which
appears first.

CHAl RVAN DYKEW CZ: Dr. Apter.

DR APTER I am concerned about the
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denographic distribution of the population tested.
Dr. Kammernman nentioned in the questionnaire that
there mght be cultural differences, and |anguage
di fferences, but also adverse effect differences.

And we know from the experience of ACE
inhibitors, for exanple, that African-Americans are
much nore likely to experience angio-edema than
Caucasians. So | am concerned when the study was set
up and negoti ated between the FDA and the conpany that
there were not nore neasures instituted to ensure that
there would be a broad range of mnorities, such as
was seen in this country -- African-Anericans, |atinos
-- and you nentioned maybe there is sone data about
Asians. | don't know.

And the other issue, t oo, Is that
mnorities have poor health across all diseases than
Caucasi ans. So they would be -- and | don't know of
Dr. Menjoge's denographics, but these patients would
be nore likely to be exposed to these nedi cati ons.

DR SULLI VAN I think we are certainly
sensitive to representing all populations in these

clinical studies. I can't speak to the discussions
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that went on now several years ago before these

pi votal studies were being plann

ed.

| know that it is our current practice to

advi se responders in Phase 11

to be sure to include

adequate representation. | should say that in that

CDCMWR report, it is apparent
COPD is nore frequent in whi

Aneri cans.

that the occurrence of

tes than in African-

So to sonme extent the disparity is

expl ai ned by the burden of disease, but | don't think

it is entirely explained.
CHAlI RVAN DYKEW CZ:

want to make a coment ?

Dr. Chowdhury, did you

DR CHOADHURY: | just wanted to nake the

sanme point here, that when a

study is planned and

conducted, typically one woul d nake an attenpt to have

adequate representation of both
way they show racial distribut
I S expect ed.

However, the fact
data that you have, that is th

and | would ask you to conment
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and that may be one of the considerations that you
want to recommend nmaking to us.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: One thing that | couldn't
clearly determne from the literature provided to us
is what other nedications could these patients be on
when they enrolled in the trial?

It wasn't clear to nme that there were
specific exclusion criteria for inhaled steroids, for
exanple, which granted nmay not be approved, but
certainly that a lot of patients are on.

And ny question is could patients be on
alternate nedications, and if so, was the frequency of
distribution the same between placebo and the trial
partici pants?

DR DI SSE: So as you can see here, this
was a baseline pulnonary nedication on entering into
the trials, and many patients were on inhaled
anti chol i nergi cs. O course, these had to be
wi t hdrawn. Beta-agonists were inhaled alnost entirely
in everybody, and these of course could be continued

on denand.
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Al the beta-agonists had to be w t hdrawn,
and inhal ed steroids could continue on a steady |evel,
and oral steroids could continue, and theophylline
oral could be continued, except in one set of our
replicate trials, and a few patients on oxygen.

DR PARSONS: There is a bit of a
difference in inhaled steroid wuse. Is that
statistically significant?

DR D SSE: No, it is not statistically
significant. There is sone variability also with our
studies, and so this is the studies conducted in the
United States, and European studies in proportion on
steroids was at about 70 percent. So a |lot higher.

DR PARSONS: Is there any association
between the concomtant use of inhaled steroids and
the change in TDI scores? And were the percent of
responders nore likely to be on inhal ed steroids?

DR D SSE: W can show the subgroup
anal ysis for FEV1, as well as for TDI, and we have not
seen an interaction here. So tiotropiumwas effective
no mnatter there 1is co-admnistration of inhaled

steroids or not.
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CHAI RVAN DYKEW CZ: Dr. Mrris, did you
have a question?

DR MRRIS: Yes. This is a question for
Dr. Sullivan, and possibly for Dr. Kesten. |In regards
to the cardiac Aes, and the data that was presented,
is there any clustering of the AEs, cardiac-w se, on
drug versus placebo in regards to tinme on drug?

DR SULLI VAN In our dataset, we weren't
able to -- the dataset that we had available, we
weren't able to look for that type of a pattern.
Perhaps Dr. Kesten has | ooked at it.

DR KESTEN: W did look for that, and
there was no clustering in this specific tinme frane
from cardi ac AEs.

CHAl RMAN DYKEW CZ:  Dr. Stoller

DR STOLLER M/ question regards the
agency's | evel of confidence in the mnimally
important clinical difference. And in particular one
of the issues brought up in the applicant's briefing
docunent regards -- | nmean, one of the other ways to
examne this is recognizing that there weren't a

priori definitions of mnimally inportant clinical
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difference as, for exanple, has been shown in sone of
t he ot her avail able indices, CRQ and SGRQ

One on the supportive argunents appears in
the table on page 38, Table 3.2:3, which dichotom zes
the TDI transitions, and then looks at in those
di chotom zes greater than or less than one TD
differences in the SGRQ for exanple.

And ny question perhaps is really to Dr.
Sullivan or Dr. Kammerman, and it may be an invitation
to the applicant, is did you have an opportunity to
| ook at the actual scatter of those data.

The actual distribution of the SGQ -- do
you see where | an? Wether you had an opportunity to
| ook at the actual distribution of those data as a way
of either strengthening the idea that there is a
relationship with other a priori defined mnimally
inportant clinical differences, and if you didn't,
whether there is an opportunity to look at the
distribution of those data with regard to whether this
is outlined based or not.

You know, you have raised several

concerns, some of which | share with regard to the
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actual admnistration of the instrunent, which is
per haps separate fromthis issue. The other issue is
how confident are we in the mnimally inportant
clinical difference.

DR KAMVERVAN. Wl |, | have not | ooked at
this table in a while, but when I first look at it, ny
inpression is if we want to use this as evidence to
support a clinically neaningful difference in an
eval uative instrunment, then patients would need to be
classified in a different way based on, for exanple,
to three groups of patients whose clinical status
remains stable over tine, and inproved over tine, or
decreased over tine.

And then look at the responders in that
fashion, and as for this, there is still the problem
that the SCGRQ was admnistered right before the TD,
and so we wll see all patients wth inproved
breat hl essness had a nmean score of mnus 6, and all
patients with no change or wor seni ng of

br eat hl essness, had a nmean change of .74.

And there is still the issue here of the
bi as, but noreover, personally speaking, | am not so
SAG CORP
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confi dent about one unit as being clinically
meani ngf ul . There is the degree that Dr. Patrick
rai sed about the overlap anong the three itens.

The scoring of each item was not
consistent, and they were just sinply added together
and | still haven't seen really good evidence to
support the one unit change as bei ng neani ngful .

CHAI RVAN DYKEW CZ: Does the Sponsor w sh
to respond?

DR WTEK I would first
like to answer that point, and then if you would all ow
us to just address the issues that have cone up in
sone of the biases. If you can just please pull up
Slide 2763.

To your point, Dr. Stoller, about -- and
you can display that, but the analysis that was done
by the agency, | think we respect that, but we would
like to point out sone of the issues where we don't
bel i eve that these biases have manifested, such as the
dry nout h.

But if we |look at a nore objective neasure

to your point about just dichotomzing and if you
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responded or not. Here you are just |ooking at taking
the entire cohort from the one year study. If you
responded on the TDI, you do see |less albuterol than
when you didn't.

And let nme just show this as another way
to correlate that these neasures are associ ated. So
even with the point that the SGRQ was | ooked at right
before, this is a little bit nore an objective
nmeasure. You can take the slide off.

DR KAMMVERVAN | have one question.
Could you please address the issue of mssing data
and how that affected the TDI in the one year studies?

DR WTEK: Could we just address themin
the order and we wll nmake sure that we conme back to
t hat .

DR KAMMVERMAN:  Ckay.

DR WTEK Then just |let ne address one
poi nt of the biases, and then | would like to have Dr.
Jones to comment on sone of his general experiences.
If we can just put up slide 2748, pl ease.

It was di scussed about correl ation

coefficients being low and explaining very little
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variability. If we can just display the slide. These
are data from the multi-national studies, and | have
to acknow edge that this data were not presented to
you.

But this is just | ooking at t he
associ ati ons between the BDI and the change in SGRQ
and the dyspnea score, and the global evaluation, and
the FEV1 that was nentioned.

And one of the ways that we |ook at the
question of the multi-national biases is that we have
made a dichotony of these correlations, for exanple,
in the countries, and in the multi-national countries
that were native-English speaking, and then non-native
Engl i sh speaki ng.

Perhaps an indirect, but one of the ways
that we can look at that, and we see that the
correlations here at the BDI, whether you |ooked at
native-Engli sh or non-native Engi sh speaki ng
countries, are simlar.

And the degree of these correlations are
exactly what one would expect, and less of a

correlation between an objective neasure, and a
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stronger correlation here as you see between two
dyspena neasures.

And although they are different, we
woul dn't expect a very high correlation on things that
woul d be nmeasuri ng di fferent t hi ngs. For
conpl eteness, if we can just go to the next slide.

CHAl RVAN DYKEW CZ: Let ne just interject.

You can present that, but really because this data
has not been presented to the FDA, or the commttee
before this point, it should not be considered in our
del i berati ons.

DR WTEK Ckay. So this is just show ng
for the deltas and we see the sane thing. | woul d
just like with respect to the manifestation of sone of
the potential biases, that Dr. Jones could discuss
t hat and his experience wth his instrunents
specifically to ours.

And then we will conme back to the question
on the m ssing data.

DR JONES: Dr. Kanmmernman nakes a very
inportant point, that bias in clinical trials tends to

with the unblinding observer of patient, tends to |ead
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to an over-estimation of the treatnent effect.

One of the interesting things is that in
other studies wusing our instrunment, we found that
other agents are associated with a higher nunber of
side-effects have been associated with a decrenent in
t he observed treatnent effect.

That has been wth entirely different
data, and long acting (inaudible), but that is a
phenonenon that has been observed. And in these
particul ar studies, we found that the TG response in
t hose who were reporting a dry nouth was |lower than in
t hose who didn't.

Now, that is inportant because that is one
of the indications whereby a patient or the clinician
may have judged the treatnent that the patient was
receiving, the active treatnent, because dry nouth is
a synptom of the active treatnent.

If you could show ne Slide 3, | think.
No, the next. Thank you. This one. These are data
from the 6-nonth tio, albuterol and placebo studies,
and looking at the percentage of responders with the

presence or absence of dry nouth. So the y-axis is
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the percent of responders, and the pink is the patient
with no dry nouth, and blue is the patient with dry
nmout h.

And we can see for each of the treatnent
groups the patient who had no dry nouth had a higher
response rate in the TDI than people who had the dry
nmout h. So | think that is one concern that can be
settled in the specific context of this study. And if
| could go back two slides, please.

DR, KAMVERVMAN. Coul d you put up that slide
again, please? | amjust trying to absorb it.

DR JONES: Shall | talk it through again
or would you like to look at it?

CHAIl RVAN DYKEW CZ: Dr. Parsons, you had a
question on that slide?

DR PARSONS: On that slide, could you
just wal k us through what the n's are, please?

DR JONES: The n's at the bottom here,
there were 32 patients with dry nouth, and 316 with no
dry nouth, and albuterol, seven patients with dry
mout h, and 333 with no dry nouth. Placebo, seven with

dry nouth, and 302 with no dry nouth.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

207

So it is very much a mnority of patients
who had a side effect signal, whether or not they were
receiving the treatnent.

DR KAMVERVAN. | want to nake sure that |
understand. W just |look at the patients who had the
dry nmouth, and the bar is on the left, and that there
was an effect, | think, because in the tiotropium
there were 30 percent responders than 10, or 15 and
15. What am | m ssing?

DR JONES: Anong the 32 patients who had
a dry nouth, the response rate on the TD was 28
percent, and anong the 316 patients who did not have a
dry nmouth, the response rate on the TD was 44
per cent .

DR KAMVERVAN.  Well, just looking at it,
there appears to be an interaction because no dry
mouth clearly is going down alnost linearly, but those
with a dry nmouth have an increase for tiotropium and
for the other two arns, they |evel out. | think if
you did an analysis with contingency tables, you would
see a correlation of some sort.

You may, but of course within there is a
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treatnent effect as well. The placebo presumably
didn't have a treatnent effect, and in sonme of the
studies, and in the TD studies, salneterol had a
smal l er treatnment effect than with Tiotropi um

So one would expect an interaction wth
the treatnent, because it is an active treatnent.

DR SULLI VAN I wonder if you have a
rationale for this observation. It seens paradoxical
to ne if the dry nouth is a systemc nmanifestation of
exposure, then those with dry nouth likely had nore
drug delivered to their lung, because that is where
t he absorption cones from

And yet those patients with nore drug
delivered to their lung seem to respond not as
frequently. Is there a rationale for this

observati on?

DR JONES: | think there are two
rati onal es. One | see that Dr. Disse would like to
answer from the pharmacol ogi cal perspective. | think

that there is a psychonetric perspective; that we know
that patient's pre-inspection of breathl essness can be

altered by blowing cold air on to their face, or
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blowing air up their nose with no change in alterial
bl i nd gases.

So sensations around the face alter
patient's perceptions of breathlessness. So one
explanation of this is that a dry nouth nmakes people
feel less or nore breathless, or they don't perceive a
synptomatic gain conpared to when they do have a dry
nout h.

CHAl RVAN DYKEW CZ: Yes, pl ease proceed.

DR DI SSE: | think we have to take into
account that dry nouth reflects two things. One is of
course sensitivity of the individual patient, and the
second may be el evated system c | evels.

But this has not necessarily to do wth
drug levels in the |ungs. In fact, we have anal yzed
patients with dry nouth and those without for the FEV1
response and there is no difference.

DR KAMVERVAN. | just want to say that --
and | have just been thinking about this, but that if
there truly is no relationship between the outconme on
TDI and whether or not a patient was experiencing dry

mout h, you would see the sane slope from tiotropium
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to salneterol, to placebo, and that isn't want 1is
bei ng shown here.

DR JONES: I think the basic factor in
that start date, in that analysis, is that patients
with dry nouth had a snmaller response rate than
patients who did not have a dry nouth across all
t reat ment groups.

DR KAMVERVAN.  And | agree with that.

DR JONES: But if we start |ooking at the
end, and if | could have that slide up again, please.

The ends are now getting very small down here. It is
7 out of 300, and so the power of any direct
conparison is going to be snmall.

But there is nothing in this data to

suggest that patients with dry nouth had a higher

response rate. That is the only point that we can
make of it.

DR KAMVERVAN: Vell, it isn't so much
that they had a higher response rate. It is whether

the response rates differ according to whether they
had a dry nouth. Anong patients who had a dry nouth,

their response rates -- am | explaining this
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correctly?

The question is if somebody is a
responder, or has dry nmouth, is the difference between
responses in tiotropium and placebo the same as the
di fference between those who don't have dry nouth on
tiotropium versus placebo.

And from the picture that you have drawn
here, and I don't have the nunbers in front of ne, it
| ooks like that isn't the case.

DR JONES: I think it is a reasonable
hypot hesis. The point is that we would never be able
to test it wth the nunbers, because as | pointed out,
they are too snall. But as | said, there will be an
interaction because we would expect on the basis of
the other data that the tiotropium treated patients
woul d have a hi gher response.

But | think we can take this higher
response in the salneterol treated patients, but there
are nore patients wth tiotropium who have dry nouth
and no dry nouth, conpared to sal neterol and pl acebo,
but we are putting this slide up to show that there is

nothing in this data that we can see to suggest that
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people with dry nouth have nore -- were responders
rather than those that did not.

And | think that we would nmake no further
point than that. May | go on to --

DR KAMVERVMAN.  |I'm sorry, but this is ny
| ast comment. The question is not whether people with
dry nouth had different response rates than those
wi thout dry nmouth. The question is are those who are
on tiotropium and had dry nouth, did they have
different response rates than placebo patients who
were on or had dry nouth, conpared to those who didn't
have dry nmouth at all?

DR JONES: If | could have that slide
back agai n. | think the -- | think I wll need sone
notice of your question to fully interpret it. There
are a greater percentage of patients who have -- we
would need to do a statistical analysis to see the
size of that interaction. | think that is all that we
can say. | think that is all we can say. Could | go
on to anot her point?

CHAI RVAN DYKEW CZ: Pl ease go on to the

next point.
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DR JONES: May | have this slide, please.
Anot her point is that ipratropium and tiotropium both

cause dry nouth. So that we -- that if the assunption
is that there is a signal comng through about active
treatnment, and what the cause is to responder bias in
favor of tiotropium we should see that.

And we should not see so nuch of a
di fference between tiotropium and ipratropium May |
show the third slide, please.

You have seen this slide before, and
initially tiotropium had a bigger inprovenent in
breat hl essness conpared to ipratropium and that
certainly we could not exclude the possibility of
t here bei ng sone bias being introduced.

But if we then look at what happened to
the ipratropium treated patients during the study,
they becane worse. There was obviously sone
underlying, other biological factor that was going on
unrelated to the treatnment perhaps, but we see that
the change in tiotropium treated patients track that
change in a very simlar way.

And | think it is reasonable to postul ate
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that if there had been observer bias in terns of
treatnment effect, that that effect would have at |east
have been sustained in sonme way, and we would not have
seen this tracking of what happened in the ipratropi um
treated patients.

And | would just remnd you that these
patients, also that sonme of them had dry nouth as
well, and in the other study, we see a simlar
pi cture. There isn't quite as nuch fall-off in the
tiotropium treated patients, but again the patterns
are very simlar.

And | would argue that iif there was
consi stent bias here that we wouldn't have seen this
pattern.

CHAl RVAN DYKEW CZ: What | would like to
do is to have questions specifically directed on this
point, Dr. Jones, because then we will break for [unch
thereafter. Al right. W will resune at 1:00 p. m

(Whereupon, at 12:01 p.m, the commttee

nmeeting was recessed.)
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AFT-EERNOON SESSI-ON

(1:03 p.m)
CHAI RVAN DYKEW CZ: Ckay. Let's
reconvene. Wl cone back. Wat we are going to do

organi zationally is first give the session for open-
public hearing, which | think wll be relatively
brief, and then we wll give an opportunity to the
sponsor to address sone issues that were unresolved
prior to the break.

| would also say that the commttee has
received 55 e-mails discussing the topic of discussion
t oday. The Chair recogni zes Dr. Wodzimerz
Rozenbaum Pl ease identify your affiliations and any
conflict of interests, and your coments are limted
to five mnutes.

DR, RQZENBAUM Good afternoon, and ny
nane is Wodzimerz Rozenbaum and | am the owner-
noderat or of COPD ALERT, a non-profit, internet-based,
support and advocacy group for COPD patients,
caregi vers, and nedi cal professionals.

COPD- ALERT 'S a menber driven

organi zation, and we do not receive any funds from any
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private organization or government agency. I also
have a personal stake in your hearing. | have severe
COPD, and | was forced to retire on disability nore

than two years ago.

On Dbehal f of COPD- ALERT, and many
t housands of COPD patients in the United States, |
wi sh to thank the agency and the commttee for hol ding
a hearing devoted to Spiriva, and for nmaking it
possible for the patients and the advocies to
participate in and contribute in your deliberations.

The nane Spiriva evokes strong enotions
anong COPD patients. Medical reports about successfu
clinical trials conducted around the world, as well as
conment s about it, have been proliferating
exponenti al ly.

There is also quite a bit of anecdotal
data from individual COPD patients which adds the
human di mension to the formal clinical reports.

This excitenent is quite understandabl e.
To this day, there is hardly any COPD specific drug
available. This is despite the fact that COPD is the

fourth major cause of death in the United States, and
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that the norbidity and nortality figures continue to
clinb.

There is a real danger that within the
next decade that COPD will nove to the third place, if
not hi gher. It is our hope that nedical research
accel erates the developnment of COPD-specific drugs,
like Spiriva, which in addition to its proven
t herapeutic efficacy, causes no major side-effects.

W nust at |east slow down the COPD deadly
spiral, if we cannot stop it. But COPD is not only
about death. This is a crippling, debilitating
di sease, tying patients to breathing support nachines,
and nercilessly destroying their lives, breath by
br eat h.

The Work Bank study suggests that sone 25
percent of COPD patients wll die during their
productive mddle age, losing 20 to 25 years of life.
At the sane tine, mllions of COPD patients who
continue to struggle wth their disease are disabled
and unabl e to work.

Now, the American Lung Association has

described COPD as the second nost disabling disease
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for Anerican workers. It is a small wonder that the
econon ¢ costs are enornous.

According to the Centers for D sease

Control, nmore than $50 billion per year, a
conservative estimate, Is spent on COPDrelated
nmedi cal expenditures, with an additional $50 billion

in indirect costs.

The primary source of nedi cal expenses for
COPD patients are extended hospital stays and
expensi ve nedications. The University of Washington's
alarmng study shows that while COPD patients
constitute 10 percent of the patient popul ation, they
account for nore than 70 percent of all nedical care
costs, and these costs continue to escal ate.

COPD is a neglected disease. Insufficient
attention is being paid to the fact that there is an
extreme shortage of viable treatnent options.
Physi cians have only two choices: to experinent with
medi cations developed for asthma, or to consider
surgery.

Asthma nedications relieve synptons, but

their effectiveness dimnishes over tine, and they
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often have undesirable side effects. Surgery is an
option for very few patients. This is why Spiriva has

evoked so much interest and hope anong COPD patients.

After all, tiotropium bromde is not a
nmysterious new substance. Both asthmatics and COPD
patients have been using its variation, |Ipratropium

bromde, for many years. Altrovent, unlike nmany other
bronchodilators, is well tolerated and does not cause
worri sonme side effects.

As the clinical trials in this and other
countries have shown, Spiriva is well tolerated and
provides a kajor relef for shortness of breath for as
much as 14 hours w thout causing any harmto patient's
ot her organs and systens.

It is ny understanding that this Commttee
has received credible and uplifting testinonials from
i ndividual COPD patients, who take Spiriva under the
supervi sion of their doctors.

COPD patients expect that this Commttee
and the FDA wll nove fast forward towards the
approval of Sprivia. W urge you to do so. Thank you

very much
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CHAl RVAN DYKEW CZ: Thank you. W will now
proceed with the opportunity for the sponsor to
respond to questions about the instrunent methodol ogy,
and issues about the clinically meaningful response on
the TDI, and then also permt Dr. Jones to give sone
further clarification.

DR WTEK Thank you very nmuch, Dr.
Dykewi cz, for this opportunity, because it is very
inportant that we put sonme of the coments into
perspective for better understandi ng.

There were several points raised regarding
issues of training and the lack of wus docunentating
inter-rater reliability, et cetera, and the reason why
this is inportant to us 1in clinical devel opnent
prograns is that these things nust be guaranteed in
order for us to show an effect, because if they are
not mani festing, we |lose sensitivity.

And the fact that we have shown, as | have
shown you consistently in these studies the effect, we
believe that those issues are acceptable here. The
ot her point before we get to the points of bias, and

we will let Dr. Jones finish his question, just a
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little bit about perspective with respect to the
differences, let's say, of 15 percent.

There are other drugs that are w dely used
that have used synptomatic benefits in their clinica
devel opnent program and here we have seen, for
exanple, with antihistomnes, for rhinitis, and NSAl DS
for osteoarthritis, and our own drug, Flomax, for BPH

There in those studies, we are |ooking at
responder rates to synptomatic benefit. The range
that is seen is in the range from an 8 percent
difference to a 15 percent difference between drug and
pl acebo.

So that also gives you a little bit of a
perspective regarding the differences that we have
observed here in our responder rates. What | would
like to do now is have Professor Jones finish his
di scussion around the issues of bias, and then we w |
certainly be available to answer any questions
regardi ng ny coments that were just nade.

CHAl RVAN DYKEW CZ: Dr. Jones.

DR JONES: Thank you for giving us the

opportunity to respond, because | am very sorry that
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Dr. Kammerman is no |longer here, because she has

rai sed sone very inportant issues. | think we were
about two-thirds of the way through. She raised
concerns that -- two concerns.

Onhe is that the SGRQ which is a health
status instrunent t hat addresses issues around
di sturbances of activity, anong other things, before
the patients responded to the questions about the TD,
she was also worried that the clinician would know the
patient's FEV1 response, and that may have conditioned
the way in which they scored the TD .

| think there are two points about this.
First, if we deal with the SGRQ The SGRQ and the TD
in sonme respects address very simlar issues. The
TDI, or the SGRQ has got itens such as being
breat hl ess, and wal king upstairs. That is the type of
thing that is addressed by the TDI .

So one would expect concordance there.
And it is very difficult to imagine a circunstance
whereby the information in the SGRQ should be
different fromthe information used for the TDI. They

are very simlar.
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The point about the SGRQ is that it is a
poi nt estinmate. The patient has no idea what their
previ ous score was. They are not given it, and they
are not given their previous questionnaires.

And as Dr. Kammerman pointed out, it is
actually very difficult to renenber what your health
status was in the past, which is why the TDl refers to
the patient's baseline index, and each time the
measurenent is nade, they refer back to the baseline
i ndex.

And there is no way that they know how
they previously admnistered the SGRQ So | do not
believe that there is any way that the SGRQ responders
shoul d have contam nated the TD response.

The other point that she nmade was about
t he FEVL. It is perfectly feasible that if a patient
has a big change in FEV1 that any reasonabl e observer
will think, okay, | can see a big change in the FEV],
and there nust have been a big synptomatic
i nprovenent.

If that were the case, one would have seen

a tight correlation between the TDI score and the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

224

change in FEV1l, but it wasn't. It was at 0.21, which
is exactly at the level that we have seen in other
clinical trials and in other studies using simlar
instruments, and indeed with the TD.

So | don't think it is a very real concern
that she has had, but | don't think that there is any
evidence from this data that there has been
contam nation of the observer by either the SGRQ or
t he FEVL.

CHAl RVAN DYKEW CZ: Thank you. Question
fromDr. Schatz.

DR SCHATZ: When you nention -- the issue
of recollection. Are patients actually shown what
their BD is, and then asked to respond to that? |Is
that the way it is done?

DR JONES: Correct. That is the
met hodol ogy.

DR SCHATZ: And is there any particular
reason -- in other health related quality of life
instrunments, the sane instrunment is just adm nistered,
and sensitivity is |ooked at over tinme. Has that been

down with the BDl ?
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Is there any reason to think that the BD
adm ni stered, which doesn't require any recollection,
woul d have been an alternate way to do this?

DR JONES: That is a good point. The
ori gi nal ver si on of t he Chronic Respiratory
Questionnaire was designed to be admnistered in the
sane way as the TD. The patients were given their
first score, and then they were asked to score the
subsequent ones in relationship to the original one.

CGordan Cuyatt has not changed that and
said that the patients don't or aren't given their
previ ous score, and a nunber of us have felt that that
was not necessary. Qur instrunment isn't referred to
at baseline state.

And | was discussing with Dr. Mhler
yesterday abou why not just administer the BDI as a
point estinmate at each tine, and we both agree that
that is a very sensible way forward.

W should understand though that at the

time that the CRQ and the TDI were devel oped that

psychonetricians -- and Professor Feinstein was one of
them -- believed quite strongly that one needed to
S AG CORP
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anchor a state to get sensitivity to change.

| think the science has devel oped since
then and we know nore.

CHAl RVAN DYKEW CZ: Dr. Patri ck.

DR PATRI CK: If the content of the SGRQ
is simlar to the TDI, then | believe that we passed
by a slide. Wul dn't you see very high correl ations
bet ween the changes in the SGRQ and the changes in the
TDI ?

DR JONES: In the briefing pack, there
are data showing the correlations obtained in the
tiotropium studies, and if | renmenber correctly, the
correl ation between change in SGRQ and TDI is 4.5,
which is lower than the cross-section of correlation
bet ween the BDI and the SGRQ at basel i ne.

DR PATRI CK: And is that what you would

expect ?
DR JONES: Yes.
DR PATRICK: Wbuldn't you expect higher?
DR JONES: No, | wouldn't, because the
range of changes that you obtain -- and as you know,

with all the longitudinal studies, the correlation

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




10

11

12

13

14

15

16

17

18

19

20

21

22

227

between two neasures is nearly always |ower than any
cross-sectional studies.

And the reason for that is the range of
variation the data is generally speaking snaller, and
so one ends up with a weaker correlation

DR PATR CK Ckay. Just one | ast
guestion on this. [f we know the mnimally inportant
difference in the SGRQ wouldn't one way to do this to
anchor the TDI would be to anchor the changes in the
TDI to the SGRQ and did you try that?

DR JONES: It has been done, and it does
then raise the question about the validity of the four
unit change in the SGRQ

DR PATRICK: Right.

DR JONES: And there is an analysis
showing that they are in fact really quite closely
rel at ed. But | think one gets -- it is a peace of
evi dence that supports the threshold for the TDI . I t
doesn't confirmit.

As you know testing the wvalidity of
instrunments such as this is brought up through a body

of evidence that shows consistency, and it is one
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pi ece of consistent evidence.

CHAl RVAN DYKEW CZ: Thank you. Dr.
Stoller

DR STOLLER I have two questions, and
one is a followon for that, and it is really a
followup to the question that | posed earlier wth
regard to the mnimally inportant clinical difference.

Recogni zing the difficulty of identifying
a gold standard for mnimally inportant «clinica
change, and the sonmewhat arbitrary nature of those
definitions, however well respected, | still -- and
| eaving aside the nethodologic issues, | am still
interested in the data distribution on Table 3.3.2
with regard to when the data word dichotomzed is
greater or equal to one DIl wunit, there are nean
val ues about those responders versus non-responders.

And the table provides neaning and
standard deviation data, but not distributions. This
paper was advanced as validation of the mnimally
inmportant clinical difference in the paper in press.

And so it Dbecones germane, recognizing

that one is not anchored necessarily on the other, and
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it is nonetheless advanced as a criterion of further
support of the rel evance of a one unit change.

And | wonder if that distribution data are
available so that one could ascertain whether this
mean value is due to a few outliers, or whether it
truly reflects sone nore honbgeneous clustering of a
greater than four point unit as a correlate of greater
than one unit. Does that nmake sense?

That was the question that | asked before,
and it got lost in the flurry of other issues.

DR JONES. No.

DR STOLLER kay. M/ other question is
to Dr. Jones, and it regards sone of the nethodol ogic
I ssues. You know, given the attention given to the
SGRQ with regard to British and Anerican translation,
and the subtleties of the index and recognizing that
it has been shown to be reasonably good in that
context in the one study of which I am aware, | wonder
if there is any concern about the very issues that we
wer e tal ki ng about before.

That is to say that the presence of

correlation in non-English speaking and English
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speaking is not quite the sane |level of precision of
attention to the reproducibility of the instrunment as
one would have in a head-to-head conparison in as
subtle a difference as British and Anerican English

And so it gets to again this substantive
concern that | think has been raised about how one
woul d approach the nethodol ogy of being convincing if
one designed this a priori as the primary outcone
measure, as opposed to the kind of nethodol ogic
afterthought of wusing this as a co-primary outcone
nmeasure after the actual admnistration and training,
and so on.

It gets to your level of concern, having
studied this with the St. GCeorge's about the -- you
know, about how much of an issue in your mnd, and how
to explain the disparity between the |evel of
attention given to sone other indices, in terns of
mnimally inportant clinical difference, and the
relative absence of that with regard to the index used
as the co-primary outcone here, the BD and TD .

And | ask that question as soneone who has

been very interested in the Baseline Dyspnea |ndex and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

231

soneone who has published, |ike Don, having worked
with Alvan on this very index. So | would be
interested in hearing your thoughts about that.

DR JONES: You raise a whole host of very
interesting points, and | wll try and keep ny
responses brief, although I would like to nake them
longer. The first point is that | share your concern
about adequacy of translation, and | have witten
about validation in different countries, and it is a
very different process and difficult process.

These questionnaires | find remarkably
robust in our hands. They are nuch nore robust than
people thought they would be, but it is very nmnuch
dependent on havi ng good transl ati on, back
translation, processes, and that was done in this
case.

So I think -- and in fact | have witten
as an editorial saying that there are now enough
studies wvalidating different translations of our
guestionnaire, because we know that if the translation
and back-transl ation process is done properly, we can

be sure that questionnaires behave simlarly in
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different countries.

And so wth that first slide, we were not
able to show the second slide, which was that fromthe
data from the Tiotropium studies, the correlation
anal ysis shows that correlation between the TDI and
the BDI, and the reference neasures is very simlar
bet ween Engli sh and non-English speaking countries, as
good as | coul d have possi bly expected.

The other inportant point about that is
that these data are remarkably consistent across
clinical trials, and across continents, and across
| anguages. The size and effect of tiotropi um conpared
to placebo in the U S was really very simlar to the
size and effect seen between tiotropium and
i pratropium an active drug in The Net herl ands.

Anot her point about the translation is
that one of the advantages of the BDI and TD is that
they are interviewer adm nistered. So that you have
to train fewer people. For exanple, there are fewer
opportunities for msunderstandings as a result of the
transl ati on process.

Wen one does this translation, back

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




10

11

12

13

14

15

16

17

18

19

20

21

22

233

transl ation, process and have focus groups, you find
that you get the best possible cultural and |inguistic
val i dati on. Just one antedote. When the Anerican
version of the SGRQ was created, the focus groups
coul d not agree on one particular aspect of it. So we
i ncor por at ed bot h.

So even focus groups don't always get it
right. But | am confident that the translation and
back translation process that was done here was

adequat e. That the training of the interviewers was

adequat e.

As you know, if you don't get the
interviewers to wuse the instrunent properly, it
results in poor psychonetric properties. It increases

t he noi se and reduces its sensitivity.

So quite clearly the agency's concern is
going to be that sonehow the conpany has exaggerated
the treatnent ef fect, but really all of Dr.
Kammerman's concerns about the wvalidity of the
instrument in different countries, and the way that it
was applied -- you know, | really want these

instrunments to be trained and used properly.
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| think they would work towards reducing
the effect size and not increasing it. I know of no
study where bad technique, wunless it is wunblinding
| eads to an exaggeration of the effect size.

So just as an independent observer, |

believe that the nethodol ogy was sound enough. | am
sure -- and | was not involved in the change to the
pl acebo, but | am sure that if this was going to be

the co-primary end point, nore effort would have been
put into it, which would have tightened up the results
yet further. 1t would not have reduced them

CHAl RVAN DYKEW CZ: Al right. Thank you

Dr. Apter.

DR APTER | am still confused. W are
supposed to distinguish between relief of bronchospasm
and relief of dyspnea, and bronchospasm has a
physi ol ogi cal | y accepted neasure, the FEV1.

Neverthel ess, if you relieve bronchospasm
and you admnister the TDI, | am sure that patients
would say that they could get dressed better, dress
breathl essly, walk up hills better.

So | am not sure -- and we have no good
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physi ol ogi ¢ neasure of dyspnea. W have the pQ2, but
that wasn't neasured here and we are not really
tal king about that in these patients.

| am not sure that we are able to
di stingui sh between relief of bronchospasm and dyspnea
at the clinical |evel.

DR JONES: M/ col |l eagues are looking to

me to respond if you would like. | think you raise a
very inportant point. Dyspnea is a sensation, and
like pain, but far nore conplex than pain. It is a

result of a nunber of different pathways.

And we know that there are a nunber of
different nmeasurable physiological variables that
contribute to breathl essness. It is largely related
to the work of breathing, and the work of breathing
depends to sone extent on the conpliance, the
stiffness of the lungs, and the |ung vol unes.

So there are a lot of different factors
t hat Wil | influence the overall perception of
br eat hl essness, and a pharnacol ogi cal agent, this is a
very sinple pharnacol ogi cal agent. Al it does is

that it dilates up the airways.
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But in fact probably nore inportant in
terns of breathlessness is that it allows the |ung
volumes to reduce so that the work of breathing is
less, and so the patients feel |ess breathless, and
there have been various studies done not using
tiotropium but using other bronchodilators, show ng
that the inprovenent in breathlessness correlates
better with the inprovenent in lung volunes and the
wor k of breathing, than the changing in FEVL.

So there is a link between bronchospasm
and breathlessness, but it probably is nediated
t hrough another, or two or three other physiologica
mechani sns as wel | . I don't know whether that has
answered your question a little too tutorial.

DR MAHLER My | also address that
guesti on?

CHAl RVAN DYKEW CZ:  Yes, you may.

DR MAHLER  Your question hits a key area
in our pulnonary community, and that is that we have
had an over reliance over the years, decades, on FEV1
as a primary outcome neasure, and | think as we have

done studies |ooking at dyspnea neasures, whichever

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




10

11

12

13

14

15

16

17

18

19

20

21

22

237

one you want to use, health status neasures, we see
very nodest correlations between FEV1 and dyspnea, and
heal t h status.

And | think it nmeans at least to nme and to
many of the people that | interact with, that they are
really nmeasuring different constructs, di fferent
conponents of the overall disease COPD

So | think we <can say, hey, FEV1,
bronchodi |l ati on, dyspnea, a subjective sensation that
relates to air flow obstruction, that relates to
hyperinflation, and that relates to psychol ogical
issues, and that relates to deconditioning, and all we
are trying to do is say let's get a global score for
dyspnea, and let's get a global score for health
st at us.

And let's elevate that to conparable
levels in looking at what we do in treatnment w se.
And | think the goal guidelines that we are aware of
and that were published |last year, illustrate what we
are supposed to do in COPD, and they say strictly that
all of our evidence indicates that we are treating the

synptons  of COPD because none of our ot her
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interventions treat any of the other nmajor outcones --
survival or <change in FEV1-- other than snoking
sensation, in oxygen therapy. So at least that is ny
per spective on your question.

CHAl RVAN DYKEW CZ: Dr. Patri ck.

DR PATRI CK | would just like to follow
that up while you are up there, because both of vyour
opinions would be -- and | think we are at one of the
hearts of the matter here, which is what nmakes the BD
and the TDI a neasure of dyspnea.

And having this as a neasure of dyspnea
that is in sonme cases responded to or recorded by the
patients, and in other cases it is recorded by the
i ntervi ewers. According to the protocol, it was
supposed to be by the interviewers.

If this 1is subjective sensation, what
makes this system this system of neasurenent, an idea
system for neasuring dyspnea, and is it a neasure of
dyspnea, or is it a neasure of the inpact of dyspnea.

And | am very confused when | read the
instrunment. To nme it is an inpact of dyspnea, because

a patient could sit at honme and do nothing, and not
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have dyspnea.

DR JONES: Could | first coment, and
then let Dr. Mhler respond. | very much understand
your perspective, and it is related to that slide that
| showed showi ng the relationship between dyspnea and
exercise i s conpl ex.

There were levels of exercise that caused
dyspnea, and there were |levels of exercise that can't
be done because of dyspnea. | think the inportant
thing is that as | said the dyspnea neasurenents are

grounded in the netabolic costs of the activity.

| deal | y, we would neasure it in a
| aboratory, but we can't. W use these reports of
daily life. And we are assumng -- well, we know t hat

there is a graded level of activity, and that that is
the stimulus to breathl essness.

But you are absolutely right. That if
patients get breathless, they will stop the activity.
The two are inter-related and it is inpossible to
deny that. However, the developnment of this
instrunment was very nmuch from a clinical perspective

that the driver for the breathlessness was the
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activity, rather than from ny perspective, and to sone

extent your perspective, the patient's view of the

i npact of the disease.

DR MAHLER Yes. Again, | would agree

with your statenent and what Paul said. I mean, how

do we neasure pain? W say here is a visual analog

scale, and mark the intensity of

are havi ng.

your pain that you

Is that really neasuring paid? Not

really. It is measuring the inpact or the perception

of pain by that individual, and
with that sane circunstance in

the people who said, hey, et

I think we are stuck
br eat hl essness. And

's devel opnent sone

instruments for quantifying the sensation, because we

think it is inportant.
Yet, we don't have t

measure it, but we are developin

hese perfect ways to

g nore and nore ways

to understand it. And without going through a ot of

detail, we have got all kinds of wvalidity, and

reliability, and responsiveness,

captured around the

BDI and TDI, that at |east have convinced a |ot of

people that it is a reasonable
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| ook at outconmes when interventions are applied in
COPD and ot her chronic respiratory di seases.

CHAIl RVAN DYKEW CZ: Dr. Schat z.

DR SCHATZ: Just anot her net hodol ogy
guestion that was brought up. The concern that it is
not clear that the three additive or the three factors
that are added are in fact added, and are in fact
i ndependent, and that that is the best way to score
t hat .

| wondered if you had any additional
comments on that.

DR JONES: Perhaps | should let Dr. Mhler
comment first, and then --

DR MAHLER Vell, we set it up that
conceptual Iy functional inpairnment, nagnitude of task,
and magnitude of effort, are distinct conponents or
contributions to the severity of breathl essness.

W have not done any formal testing
saying, well, should we weight one, versus another,

and we have not done that. And | think how woul d you

do it? Well, there are statistical ways to go about
it. On the other hand, as was pointed out in this
S AG CORP
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data, as well as in other data materials.

It is very seldomthat the person gives a
positive response on the TDI in one conponent, and a
negative response in the other conponent. And |
bel i eve that enphasizes that everything is noving in
the sane direction because | can do things easier, and
| don't have to pause as often, and all those things
have enabled ne to do ny work outside the honme or
i nside the honme, and they kind of parallel each other.

| can't say from a statistical point of
view that they shouldn't be weighted or there is no
absol ute overl ap conpl etely.

DR JONES: May | add that | believe that
redundancy of this type is actually valuable, because
it increases the precision of the estinate. It is
like triangulation or mnmaking duplicate estimates in
our bi oessay.

So in fact | |earned when devel opi ng our
instrunents, | learned from this approach, and | do
bel i eve that redundancy is actually valuable in this
i nstrunment, because it does increase the precision.

CHAI RVAN DYKEW CZ:  Dr. Sul livan.
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DR SULLI VAN I just wanted a chance to
follow up on one of your comrents regarding the call
to baseline, and the extended duration of these
st udi es, as conpared to perhaps the wvalidation

studies, and that many of them are published on the

DI .

As you nentioned nmany of the validation
studies are -- sone are interventions, and nost of
them aren't drug interventions, and the drug

interventions tend to be shorter studies.

So one of our concerns has been how well
the patient can think back, and sonmething that seens
to confort you is the fact that they are presented
with their BDI score, and then asked to say how they
changed.

But | wondered if you could comment. You
are allowed to show an inprovenent of plus one if you
di scern a change within a grade. So the BDI is -- you
are assigned a grade, and so presumably six nonths
| ater you are told what grade you were in before.

Now you are able to report a plus one

change if you are better wthin that grade. So
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doesn't that still nmean that you have to recall quite
wel |l how you were doing in that tine past?

DR MAHLER: Basi cal |y, the baseline
information is given back to the patient, and rather
not the absolute grade, but here is what you told ne
before. You have difficulty in certain tasks, and you
have difficulty in certain efforts.

That would be the intent in providing the
information, and not saying, oh, you were a grade one
on magni tude of task, and have you changed a half-a-
grade here. That woul d be inpossible.

DR SULLI VAN Per haps the conpany can
r espond. Then you are saying that there is nore
information available to the interviewer than just the
grade. There is notes froma clinical history taking,
and | can see why that would happen in the clinica
setting, but | am not sure at a clinic visit for a
study whether the interviewers had the information you
are saying.

DR MAHLER: Vell, you would not have to
necessarily have comments witten on the side. You

could sinply read the information, the criteria, for
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that grade back to the person and say, well, you told
me that you had trouble walking up a hill, or whatever
the specific criteria is.

DR SULLI VAN So you would read or
descri be the grade.

DR MAHLER This is what you told ne.

DR SULLI VAN But then they are able to
say | amstill that grade, but | ambetter within that
gr ade.

DR MAHLER  And then the interviewer has
these criteria for the TDI in front of himor her, and
then through the interviewer process tries to tease
out what the magnitude of change is, and that's why we
think an experienced interviewer, soneone Wwth
knowl edge and experience about respiratory disease,
shoul d be an interviewer.

DR SULLI VAN It still seens to ne that
the patient wll have to recall where they fit within
t hat grade back six nonths ago, and that it is not --

DR MAHLER They are going to have to
recall how they were doing at that time period.

And all | can say is that an observationa
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study in COPD over two years, we have seen a steady
decline of .7 units over 2 years in our patients with
COPD who have had, quote, optinmal treatnent at our
institution.

So | think that conponent fits wth
clinical experience; that is, people' s breathl essness
tends to get worse, and at least on the TD it is
represented by conparing to their baseline state.

DR MAHLER And of course their nenory,
and their recollection of how they did two years ago
may change it, and after a year or two, | may think
that two years ago | was better than | really was.

DR SULLI VAN And | think that is a
potential Iimtation of the instrunent.

DR JONES. Could I just answer that, Dr.
Sullivan? It is a good point, and in other areas in
this field it has been known as response shift.

The poi nt S t hat it | eads to
insensitivity, rather than increased sensitivity, and
if I were to design a neasure for a one year study, |
woul dn't base it on this, because | would be concerned

that there nmay be a response shift and the failure to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

247

remenber correctly would increase the noise relative
to the second.

DR SULLIVAN. | understand that argunent,
and | guess sonetines it is periless to determ ne what
m ght have been shown if it had been done nore
rigorously, and I can see why theoretically you would
think it would decrease the noise, but we have to
address what was actually done and what the data are.

DR MAHLER Can | also point out that if
any intervention shows no change over a period of
time, and if you accept that the natural history of
the disease over that sanme tine period is a negative
direction, no change or maintenance of your severity
of breathlessness is actually an inprovenent.

CHAI RVAN DYKEW CZ: Dr. Stoller, did you
have a question?

DR STOLLER Again, wth regard to the
kind of nethodology of the admnistration of the
i nstrument, recognizing that these studies were
conducted obviously in many countries, and in many
centers, the question is who were the actua

i ntervi ewers?
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What was their skill set, and who were
t hey? You know, characteristically, when this was
devel oped by Dr. Mahler, this was adm nistered by |ung
doctors, and so on, and leaving aside the issues of
training, sinply the skill set of the individuals
adm ni stering it.

DR WTEK  Yes, to get to your question
Dr. Stoller, I don't have the exact education |evel or
training level of the coordinators and the peopl e that
were interviewwng the patients, but | could say in
general that these are nurses, respiratory therapists,
or lung function technicians, to give you the range of
t hose patients.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: Just to follow up on that.
Was there any specific training or was there a guide
witten for these people to follow? In other words,
if they didn't have experience admnistering this
guestionnaire before, which is likely, were there sone
guidelines that they were taught, or was there sone
attenpt over 80 centers to nake sure that everybody

was doing it right the sanme way?
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DR WTEK Yes, and in our investigator
meetings, as part of the process of reviewng the
protocol and l|earning how to use the centralized
spironetry, that is where we have the centralized
training for al | of t hose i ndi vi dual s t hat
participated in the study. So it was really limted
to that investigator neeting.

DR PARSONS: But those weren't the people
adm ni stering the questionnaires?

DR W TEK: For the nost part. | think I
can't give you the exact nunber, but the study staff
t hat reports to the investigator neetings are
typically the ones responsible.

CHAI RVAN DYKEW CZ: Dr. Stoller, did you
have a fol |l owup question?

DR STOLLER  Just a clarification on Dr.
Wtek's comment. So do | understand your response to
be that every one of the study coordinators was either
a pul nonary function t echni ci an, respiratory
t herapi st, or nurse?

DR WTEK: No, | can't give the hard data

of the background, but in general those are the types
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of individuals that are conducting the studies, yes.

DR STOLLER  Absolutely. | understand.

CHAl RVAN DYKEW CZ: Dr. Patri ck.

DR PATRI CK: So if we go to the actual
BDI and | ook at things |ike usual activities, did the
interviewer at BD list those usual activities?

DR WTEK That | am not certain, but
that would be on the SGRQ the |ast page.

DR PATRICK: | know, but when they get to
the followup, because what Dr. Kammernman showed was
very interesting, was sone exanples of things |ike
able to do things nore rapidly, and able to do things
with nore vigor.

Now, vigor and doing things rapidly are
words that are not necessarily on the BD, but would
be an interpretation by the interviewer having
di scussed wth the patient, |'m assum ng, what tasks
they do do. And | would inmagine that we are blind to
what is actually the content of what those changes
are. |s that correct?

DR WTEK: That last point | am not sure

of .
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DR PATRICK: Let's say that you --

CHAl RVAN DYEW CZ: Pl ease speak into the
m cr ophone.

DR PATRI CK: Let's say that you were --
that your usual activity was to go grocery shopping,
and it was terribly difficult for you to go grocery
shoppi ng at base |ine. So your BDI was that | had
gi ven up grocery shoppi ng, grade one.

So when you cane back, and the interviewer
talked to you, it would be up to you to talk about
grocery shopping, or would the interviewer say at base
line that you told us that you had given up grocery
shoppi ng. Are you grocery shoppi ng now?

DR W TEK: | think the specific comments
are not necessarily al ways docunent ed.

DR MAHLER A good interviewer would say,
just like a physician taking a nedical history, what
kind of activities are you doing now, and how are you
able to go grocery shopping now conpared to six nonths
ago.

Let's say the person stopped going grocery

shopping and is just hanging out at honme. As part of
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the questions, you should also ask are there any
activities that you stopped doing or have abandoned,
and if so, why. |Is that because of breathl essness

Now, again, you could say that is an
advantage of this interviewer approach, and you can
get subtleties out of it, or you could say it is a
di sadvant age because it depends on soneone probing.

But as opposed to a sel f-adm ni stered, you
sinply have a few boxes to choose, and you can |ose
that subtlety, and we believe that is inportant in the
responsi veness of the instrunent.

CHAl RVAN DYKEW CZ:  Dr. Sul livan.

DR SULLI VAN Dr. Mhler, | think that
gets to maybe clarifying between you and the
applicant, but when vyou were discussing a good
interviewer, and that is the way that you designed the
instrunment, and so the good interviewer would have the
clinic notes fromthe last tinmne.

And it says here the last tine that |
talked to you about grocery shopping, and you have
given it up. In the clinical trial, the interviewer

is going to have the case report forns.
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DR MAHLER You would not necessarily
have t hose comments, but --

DR SULLI VAN But there would be no way
to know about grocery shopping unless the patient
brought that up. You could ask generally on --

DR MAHLER You could ask generally and
then zero in on what activities you are doing, and
have you stopped doi ng anything, or are there sone new
things that you are doing because you can breath
better.

DR SULLI VAN | think that brings out an
inportant difference between the way the study was
designed and 1is used in certain circunstances,

conpared to the way that it is used in a clinical

trial.

And where in the clinical setting, you
have your notes. It says here grocery shopping in ny
handwiting from six nonths ago. This is now six
months later, and | have nothing, and unless the
patient offers that, | ask the general questions, and
perhaps the patient will renenber that six nonths ago
| had given up grocery shopping and | am no | onger
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doi ng that.

O grocery shopping used to be difficult
and it is still difficult, but | ama little better at
grocery shopping. But | wanted to clarify that point,
because it 1is a point of concern that we have

regarding howit was inplenented in the trial.

DR MAHLER | can't comment on how ot her
sites or study coordinators apply it. But certainly
at our site, people frequently wll scribble things

down on that sheet of paper as part of the form and
include those activities, and whether that is done in
other sites, | have no idea.

But you should be able to in the interview
process be able to pull those things out relatively
qui ckly.

CHAI RVAN DYKEW CZ: Thank you. Are there
any further questions of the sponsor or the FDA from
the coonmttee? Dr. Chinchilli.

DR CH NCHI LLI : Yes. This norning, Dr.
Kamrer man al luded to the fact that there was sone data
inmputation with the TDI, and | was wondering if the

sponsor could elaborate when the analysis was done,
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what formof data inputation was there?

DR MENJOGE: You know, there is no
perfect solution for the m ssing data. However, what
we did was actually we wused the |ast observation
carried forward nethod, and only in the case of the
wor sening of the disease, which is about less than 5
to 10 percent of the patients, and we used the | ast
observation carried forward, and that Is the
t echni ques that we used.

And we did the analysis with and w thout
i nput ati on, and they basically showed the sane
results.

CHAl RVAN DYKEW CZ: Dr. At ki nson.

DR ATKI NSON: Yes. This norning, |
bel i eve they nentioned, or the conpany nentioned that
there were four patients that had had wurinary
obstruction requiring catherization, and | was
wondering how long, and if they had any clinical
information on how |long that condition had persisted,
and how long it took to resol ve.

DR KESTEN Those events were generally

24 hours to several days, and there were one and two
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patients who had followups with either nedication for
BPH, and sone  subsequently had trans-retheral
reception of the prostate. But the period of
cat herization was tenporary.

CHAl RVAN DYKEW CZ: Any final questions
for the sponsor, or the FDA? Al right. What | am
going to do now is nove to the phase of the neeting
where we have discussion anongst the commttee on the
vari ous topics.

And | am going to actually change the
order a little bit, because we have been having so
much di scussion since the return from the break about
dyspnea, it would be logical | think to continue on
with that discussion.

And so | would like to focus the commttee
t hough on several different issues. First of all, and
maybe because we have been talking so nuch about it
just recently, what do you think about the TDI as an
instrunment for assessing dyspnea, and then follow ng
that, what do you think about the execution of the
admnistration of the TD instrunent in the studies

t hat are being presented for this new drug
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appl i cation.

| wll open up things generally. Dr.
Apt er.

DR APTER I think for clinical use the
TDl certainly is very useful. | think it needs to be
altered for clinical trials. | think there have to be

ways to wite in what the patient said, and activities
i ke the grocery stopping.

For exanple, what activities in particular
or even a set of activities, |ike a group of
activities that equal noderate activity, so that it
can be nore fornalized.

CHAl RVAN DYKEW CZ: Dr. Patri ck.

DR PATRI CK: | think we are in the sane
realm here, and | guess it is because of the age of
the patients, and that we are sonehow noving towards
interviewer admnistration. As we are in the field of
psychiatry, where we often do rating scales based on
i ntervi ewer questions and observati ons.

Even if we don't have the specific itens,
like grocery shopping, in sonething like the brief

psychiatric rating scales, all interviewers would need
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to be trained at the sanme | evel of standardization.

And so that the inter-rater reliability
was docunented prior to using it as an outcone neasure
in aclinical trial. It is ny understanding that was
not done in this case, and therefore we don't know
what was done. Dr. Jones has been pretty convincing
that if it was really terrible, we mght have seen
much nore noi se and nuch nore difference.

However, this is based primarily on the

responder analysis, and not on the nean changes, and

the other nmethodol ogi cal i ssues surrounding the
statistical analysis of the neasure. So | think as
the TDI, | would agree with Dr. Apter that it 1is

perfectly adequate as a clinical nmeasure as a staging
nmeasure, and for use in clinical practice.

For the use in clinical trials, the rigor
of such an instrunent needs to be maintained at a very
high level in order to be able to interpret the
findings, and we have not a clear denonstration that
it was adm nistered consistently across the different
sites, t he transl ati on quest i ons, nor t he

standardi zati on of the interviewer training.
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CHAl RVAN DYKEW CZ: Dr. Stoller

DR STOLLER | would hold the view that
as soneone who has been interested in the BD and TDi
that this a very clinically sensible nmeasure, and |
think is applicable in clinical practice, and in
resear ch.

In fact, its very strength, as | think Dr.
Mahl er pointed out, is that it rests on the kind of
information that clinicians would elicit from patients
that really go beyond the subtleties of filling out
particul ar boxes, and may escape the opportunity to
capture that <clinically subtle information in the
context of a sonewhat nmore rigorously defined
i nstrument .

And in fact in conversations with A vin
Feinstein about it, in fact the very strength of it
was that it was clinically sensible. Now, that said,
the appeal of the instrunent, therefore, requires the
ability to suddenly capture the infornmation.

And so ny concerns are not so nuch around
the instrunent itself, whi ch | think has the

advant ages as we have heard very eloquently stated by
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the various conversants. But ny concern is, and as |
think I heard Dr. Jones say, and echo, was that if one
were to use this a priori as the outcone neasure in a
clinical study, one would pay attention to validating
its ability to capture those subtleties in ways that
were not possible given the evolution of this as a co-
primary outcone, wth the data admttedly still
bl i nded, but al ready capt ured.

That understanding requires faith in the
notion that a nethodol ogically, sub-optimlly captured
nmeasure, would bias in the direction other than the
one that we see.

And | guess | amnot wlling to make that
leap of faith in the context of a clinical trial, in
which the indication rests on the nethodol ogic
solidarity of the instrunent to capture that
nmeasur enent .

So | would say that in response to your
two-tier question, and | have great faith in the
instrument, and | believe that the instrunment can be
very carefully calibrated, and | am sure that if Dr.

Feinstein were here, he would echo that strongly.
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That was the inpetus to develop a
clinically sensible instrunment at that tine. But |
think he would al so say that were he reviewing data in
advance of a rigorous conclusion around an outcone
nmeasur e anchored on this.

And he would say that the nethodol ogy
needs to be nore rigorous around denonstrating the
inpact of this particular intervention on the outcone
nmeasur e. And | guess while respecting the breath of
experience about the way that bias goes wth
met hodol ogi cal ly sub-optinmally captured information, |
nyself am not wlling to nmake that leap of faith in

regard to this, and to the indication with regard to

dyspena.

CHAl RVAN DYKEW CZ: Thank you. Ns.
Schel I .

M5. SCHELL: Thank you. | just have sone
concerns that | wanted to bring up. | agree that the

instrunent is a valid instrunent, and it has to do
with the skill of the interviewer, and not so nuch as
the result, and what | am trying to say is that

sonetines the interviewer has to be standardi zed all
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across, because as we know with many of our patients
that are being interviewed, their nental state has
al so deteriorated along with their disease state.

And it is difficult to get answers from
t hem or correlate those answers, and if the
interviewer isn't trained or skilled in interview ng,
and getting those probing questions, it is difficult
to get a direct answer fromthe patient.

And so | think it is inportant that there

is a standardization of the interviewer for this

process.

CHAl RVAN DYKEW CZ: Thank you. Dr.
Par sons.

DR PARSONS: The only other point that |
would like to make is that even -- and | agree wth

all of the comments that have been nmade about the TD,
but I think the one other part we have not discussed,
or has not conme out quite as nuch is when there are
subtle changes in the TDI, in terns of nunerica
changes, what do those really nean, and it is not
clear to ne that those really have been tightly

correlated wwth and going out to a group of patients
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and sayi ng does this nake a difference.

So, vyes, indeed, vyour score nmay have
changed, or you may go through the grocery store a
little bit faster and not to denigrate that, but that
may or may not make any difference ultimately to
sonebody's quality of life.

And | think that to use the instrunent for
research purposes, it would be trenendously hel pful to
understand what changes in those nunbers really nmean
to patients, and what it nmeans to the quality of life,
and their ability to function.

So that you are not just |looking at a raw
nunber . You can actually then say this is what the
inpact is on that nunber, and what that nunber neans.

CHAI RVAN  DYKEW CZ: Thank vyou. O her
comments on the TDI? If not, let's continue to focus
on the TDI, but from the perspective of the results
that were generated for the new drug application. Do
you believe that focusing only on the TD results,
that the inprovenent that has been reported is

clinically significant, «clinically inportant. Dr.

Apt er.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

264

DR APTER | guess | have to say because
of all of the methodol ogic problens, | don't know what
to say. | can't be convinced, although it may very

wel | be a good drug.

CHAl RVAN DYKEW CZ: Dr. Meyer.

DR MEYER | hope |I'm not overstepping ny
boundaries here, but | would suggest that this
gquestion mght be hel ped by saying that if there were
no nethodologic concerns, and if we had a perfect
institution of this, or incorporation of this into the
clinical trials, and we saw these results, what would
peopl e think of those.

CHAl RVAN DYKEW CZ: Dr. Patri ck.

DR PATRICK: | think Dr. Parsons answered
this all before in ny view, and w thout know ng across
these patients whether this was a mnimally inportant
change to them it is difficult to say that we have
defined this one unit as the MD.

In addition, there is only one possibility
here, in the sense that one unit is the m ni mrum anount
of change, in terns of the grading. And that issue,

in response to would a patient say that this was an
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i nportant change, or the snallest inportant change, is
mssing information for us. So that is a pretty
i nportant piece in the MD,

CHAl RVAN DYKEW CZ: Dr. Chinchilli.

DR CHI NCHI LLI: Yes, | agree. Just
because there is statistical significance, it doesn't
translate into clinical significance, and from what |
gather, ny «clinical <colleagues on the panel are
struggling wwth that, as to whether this is clinically
meani ngf ul .

So ny interpretation of this is that |
would say it is not condusive of evidence to say that
it is effective based on | ooking at dyspnea.

CHAI RVAN  DYKEW CZ: Il will add ny own
conment . I think that Dr. Sullivan presented sone
very inportant analysis on this data, and that was
where he was | ooking at the dyspnea efficacy analysis
and nmean values in the six studies that were being
pr esent ed.

And on the question of whether there was a
difference of greater than one, which has been

proposed as sonething that would be «clinically
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inmportant, and if you |ook at what | would count up to
be 27 or 28 tine points in these various studies, and
bits of data, there were approximately only 12 that
there was achi evenent of either a difference of one or
greater than one.

So if you look at it one way, you could
say that half the tinme or nore it really is, as Dr.
Sullivan has indicated, is not supporting the idea
that there is a clinically inportant difference.

Now, the question also then, and it begs
the question as to whether a difference of one is a
clinically I mport ant di fference, and do you
potentially have to have even a higher threshold than
t hat .

| think that Dr. Parsons' comments have
al ready addressed that, and | just sinply don't know,
and whether you achieve a clinical difference of one,
whether that is going to represent a significant
clinical change or an inportant change shall we say in
t he patient outcone.

CHAl RVAN DYKEW CZ: (Ot her comments on that

point? Dr. Joad.
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DR JOAD: | would just say that it seens
to nme that if a change of one, at least in the two of
the categories, would be possible, and still you would
be within one of the categories within the basic test,
and that they have to renenber six nonths back. It
just doesn't seem possible for ne that that would be a
clinically inportant difference.

CHAl RVAN DYKEW CZ: Dr. Stoller.

DR STOLLER Dr. Meyer put on the table
the question of if this were a nethodol ogically ideal
woul d we put credence in a difference of one, and it
really gets to what are the criteria, and how do we
ascertain what is a clinically inportant difference.

QG hers have put on the table feeding that
back to patients in sone feedback and say do you
regard this as clinically inportant. | would regard
much of the literature about establishing mnimally
inportant differences has to do wth the parallelism
of other kind of clinical anchors, other subjective
measures and other objective neasures that I n
aggregate point towards establishing sone threshold

that we wuld regard as mnimally inportantly

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




10

11

12

13

14

15

16

17

18

19

20

21

22

268

different.

And in ny own view, in sone ways -- and in
fact the validation paper that is in press, of course
cones from this dataset, and in sonme ways the
establishnent of mnimally inportant difference cones
from correlations of lots of outcome variables from
lots of different studies that say that these things
all nove in the sanme direction or not.

And in that regard, | think |eaving aside
the nethodol ogic shortcom ngs, because that is the
prem se of the question, | would say that | find that
the datasets are sonmewhat convincing in helping ne
believe that a difference of one is inportant.

| wouldn't say that | am absolutely from
the available information sold on the point, but it
certainly noves that issue towards being nore
convincing to ne. Again, the premse of the question
bei ng | f it wer e ideal ly adm ni st ered, and
nmet hodol ogi cal | y accept abl e.

CHAI RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: Jimy, can | ask you a
question just for clarification. |If there was another
S AG CORP
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drug that was studied in this patient population, and
the only outcone was TDI, greater than one, would you
be confortable at this point saying that it correl ates
wel | enough with changes in FEV1?

In the past, we have been told that there
is a significant change which has been defined in
FEV1, and that their assunptions that there are
clinical changes that go along wth that, based on a
ot of information fromthe past.

So woul d you be confortable flipping it at
this point and saying if a study canme through and all
that was neasured was TDI, that a TDI of one, a change
of one, neans that the physiologic variables occurred?

| amjust curious.

DR STOLLER I"m glad that you focused
your question that way. I would say at this point,
no.

CHAl RVAN DYKEW CZ: QO her comments on the
TDI instrunent, and the data that has been presented?

All right. Then going a bit broader, discussing any
other end points that were presented to |look at the

guestion of dyspnea.
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Is there anyone who would like to nake
some comments relative to an aggregate, and do you
believe that there is other data that would be of
sufficient enough validity or reliability to increase
the assessnent, or the confidence of the assessnent,
that there has been sone clinically inportant change?

Al right. Another point that | would
like to have the commttee discuss is the concept of
dyspnea itself as an indication for treatnent with a
drug? As the FDA has pointed out to us today, this
woul d be a departure from previous practice.

Dr. Apter addressed this to some degree
earlier, and | would |like sone discussion about the
i ndication of dyspnea. Is this sonething that is
inportant to have, or is this sonething that is not
really of relevance to the prescribing physician. Dr.
Schat z.

DR SCHATZ: To nme the answer to that
guestion has to do with the extent to which dyspnea
represents sonet hi ng above and beyond t he
bronchodil ator effect, and we have heard both sone

theoretical and | think sone data to suggest that
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dyspnea in fact represents nore than just a

bronchodi | ator effect.

But | don't hear us feeling that we have
seen enough data to answer that question. So ny
answer would be that | think that dyspnea, to the

extent that it does represent sonething different than
a bronchodil ator effect would be an inportant outcone.

Certainly it is an inportant patient
center outcone, but we would need to have, | believe,
the clinical tools to be able to sort that out.

CHAl RVAN DYKEW CZ: Dr. Joad.

DR JOAD: As a general comment, it seens
to me that | would like drugs like this to be for an
i ndication other than bronchodil ati on. As a
practicing physician, you don't give soneone a drug
because it changes their FEVI. You give them a drug
because it makes them synptonmatically better in sone
ways.

So I would very much Iike the indications
to be based on a synmptom or on a word |ike dyspnea.
As a pediatrician, | never used the word dyspnea, it

just never conmes up. Sonehow | can take care of a |ot
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of pul nonary di sease wi thout that word.

And it is just a comment observing all of
this, that it is such a conplex thought, and it
includes so many different things, is it wuseful. I
just don't know if it is useful. | am just throw ng
that out as whether it helps or whether it is just
functionally what you can do, and how nmuch you try to
do sonething, and how breathless you get, and your
total lung capacity.

| mean, there are so nuch things that
people throw into dyspnea, is a useful construct.

CHAl RVAN DYKEW CZ: Dr. Stoller.

DR STOLLER | should say that | applaud
the attention to these subjective outcone neasures,
because | think as has been anply been stated, this is
in fact what brings patients to our attention.

And so froma clinically relevant point of
view, | deal with patients with dyspnea all the tineg,
and what brings them as | think has been anply and
el oquently stated, but what brings them to our
attention is in fact this very synptom

And we have st ruggl ed, you know,
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clinically with whether these, as Dr. Sullivan pointed
out, whether these are really surrogate neasures and
truly reflective of things that matter to patients.

And dyspnea is clearly that, and so there
is no doubt in ny mnd that the attention to this is
an indication for a drug is laudable, and | applaud
the attenpt to do so. The question in ny mnd is how
convincing has been the ability to do so given the
| audability of the goal

But there is no doubt in ny mnd that that
is absolutely essential and that nore attention should
be in fact given to these kinds of outcone neasures in
t he assessnment of clinical interventions.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: | actually don't disagree
with that at all, and obviously the reason that | gave
any of ny patients who have COPD is to decrease their
synpt ons. The one caveat that | just thought about
was that | have a great drug to treat dyspnea, and it
i s nor phi ne.

And it is not practical. Ckay? It is not

a good drug for dyspnea in a patient population that
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we are talking about. So, yes, | would love to see
dyspnea included as part of the evaluative process,
but it can't stand alone, because then we can treat
dyspnea.

And norphine is a terrible drug and so we
need to be sure that we keep that in context. That as
t hese nore subjective neasurenents cone along, | think
we have to have nore ground rules. W need to see
ot her changes in a positive direction sonehow rel ated
t o physi ol ogy.

CHAl RVAN DYKEW CZ: Dr. Stoller

DR STOLLER | take the point as to
whether the outcone is clinically sensible, and |
think that you and | would agree that the dyspnea
benefits about norphine are at first pass not
clinically sensible in the context of the other
effects of this drug.

But in the context of drugs that have
ot her physiologic benefits, but also by the way happen
to inprove a subjective neasure, | don't think you and
| would disagree at all about the inportance of

anchoring an indication for treating a patient, as
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well as perhaps approving a drug on a synptom that
brings people to our attention. There is no doubt
about it in ny mnd, no doubt.

CHAl RVAN DYKEW CZ: Dr. Apter.

DR APTER So what would be ideal would
be a conbi nation of neasures that get at the patient's
perception and are tied in a physiologic benefit that
t he physician can neasure. And of course that doesn't
al ways happen, but that woul d be ideal.

CHAl RVAN DYKEW CZ: Dr. Swenson.

DR SVEENSON Wll, along those sane
lines, | wonder -- and | am not an epi dem ol ogi st, and
| would throw this to those people that think about
this all the tinme, but at sonme point, particularly
using this index in the evaluation of drugs, would it
be of sone utility to throw the question ultimtely
back to the patient to ask would they be willing to
sacrifice a certain anmount of -- for exanple, their
i ncone, appropriately scaled to their own incone.

But would they be willing to sacrifice for
this benefit and this could conceivably add sone val ue

to knowing whether an index of one is a sufficient
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i nprovenent .

CHAl RVAN DYKEW CZ: Al right. Back to
the question about whether it is an inportant
indication to state that dyspnea would be sonething
that would be treatable by a drug. | am just trying
to look at it in practical terns, as to whether the
prescribing conduct, the prescribing decision nmaking
of a physician, would really be altered by statenents
about specific synptons that are being relieved.

Synptons such as synptons of dyspnea, and
maybe exercise tolerance, and wheezing. I think in
practice a drug that would state, or a drug insert
that would state that the product is for the
i ndi cation of bronchospasmrelated to COPD, in essence
it is still going to end up being used for treating
patients who are presenting as Dr. Stoller's has, with
subjective conplaints of dyspnea and potentially
wheezi ng and so forth.

So | am not convinced that it is
absol utely necessary to position the appropriate use
of this drug, and to have it listed dyspnea as an

indication. Qher comments on that point?
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CHAl RVAN DYKEW CZ: Ms. Schel I.

M5. SCHELL: | also have sone concern. |
agree that an indication is a good reason to put the
drug out there for that, but when a patient |ooks at
the label and reads this is going to help ny dyspnea,
and they are disappointed because their perception of
their shortness of breath,or their breathlessness is
not inproved, then we are putting out Kkind of a
message that this is -- well, a hope for them that
isn't being succeeded.

Do you see what | am saying? That we are
putting out that this is for breathlessness, and | go
to the doctor, and | say | want this drug because it
is for dyspnea and | have dyspnea, and | cone back in
six nonths, and if | am not any better, then | have
this perception that this drug wasn't any good.

CHAI RVAN DYKEW CZ: Dr. Joad.

DR JQAD: Just to follow up on the
conplexity of the word dyspnea in our conversation.
When you nentioned that norphine would fix or mght
fix dyspnea, it would fix breathl essness and shortness

of breath.
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You still couldn't walk up a hill and you
still couldn't take a shower, or whatever the problem
is. So it just strikes ne as such a conplex inability
to do exercises is one thing, and the feeling of the
shortness of Dbreath, or breathlessness is another
t hi ng.

And throwng them all together into one
concept, and that then can be carefully analyzed and
given a nunber to, strikes ne as a very hard thing to
deci de to do.

CHAl RVAN DYKEW CZ: O her coments from
the commttee on the indication for dyspnea just
theoretically fromany drug.

DR SCHATZ: | would just agree with you
that | think from the standpoint of getting what
appears to be an effective drug by the usua
indicators to the people who need it, whether dyspnea
is listed as an indication or not doesn't appear to be
a maj or difference.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: | was just going to note that

if Ms. Schell is concerned that a nunber of patients
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who had hoped that their dyspnea would be relieved,
and then be disappointed when it wasn't based on the
intent to treat analysis that was done by Dr.
Sul l'ivan, approximately 6 out of 7 patients would be
di sappoi nted, and based on if they are responding to
that indication al one.

CHAl RVAN DYKEW CZ:  Any further discussion
on dyspnea or the tools, or the instrunents used to
nmeasure it? Al right. Then organizationally |I would
like to call the question, which is actually nunbered
as four on our agenda.

And that IS do the data provide
substantial and convincing evidence that tiotropium
brom de inhalation powder, and that provides a
clinically neaningful effect for the synptom of
dyspnea in patients with COPD.

And this will be a yes or no answer
format, and what | wll do is take a poll of the
menbers of the commttee, and then at the end give an
opportunity for any qualifications or final coments
that individual nenbers of the commttee may have

about the question. Dr. Kennedy. Ckay. He doesn't
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DR PATRICK:  No.

CHAl RVAN DYKEW CZ:  Dr. Parsons.
DR PARSONS: No.

CHAI RVAN DYKEW CZ: Dr. Atki nson.
DR ATKI NSON:  No.

CHAI RVAN DYKEW CZ: Dr. Morris.
DR MORRI'S: No.

CHAl RVAN DYKEW CZ: Dr. Joad.
DR JOAD: No.

CHAI RVAN DYKEW CZ: Dr. Stoller.
DR STOLLER  No.

CHAI RVAN DYKEW CZ: And | vote no.

DR SWENSON:  No.

CHAl RVAN DYKEW CZ: Dr. Apter.

DR APTER No.

CHAl RVAN DYKEW CZ:  Dr. Chinchilli.
DR CH NCHI LLI: No.

CHAl RVAN DYKEW CZ:  Ms. Schel | .
MS. SCHELL: No.

CHAl RVAN DYKEW CZ: Al right.
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having nade those votes, | would like to give the
opportunity for you to nake any additional coments,
but along those Ilines, question five is really
addressi ng what mght be sone additional comments, and
this mght help focus additional coments in general.

What quality and quantity of data would
constitute substantial and convincing evidence of a
clinically neaningful benefit for the synptom of
dyspnea in patients with COPD. To put it another way,
if a study sponsor were to approach the FDA for the
indication of dyspnea, what sort of data, and what
caliber of data would you like to see in order to
justify that indication. Dr. Apter.

DR APTER In addition to the things that
have already been nentioned, | wanted to reiterate
that it would be validated in diverse popul ations,
et hnically, and gender.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR. PARSONS: Actual ly, Dr. Joad' s

comments nade ne realize that probably one of the

first things that wll need to be done is to define
dyspnea. | think actually | know realize now that |
S AG CORP
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have thought about it a little bit nore, that we are
probably all talking about sonething different as we
sit around the table, and we have never truly defined
what it is.

And actually if you look at the TDI, it is
nmore of a change in ability to do things perhaps. So
| would say that like a lot of things in nedicine, we
often tinmes think we are all talking about the sane
thing, and | don't think we are.

So | woul d suggest that we come up with or
that a definition be devel oped for what is truly being
nmeasured and | ooked at, because as a clinician, | know
what ny patients look Iike, but it 1is «clearly
different than pediatric, and it may be very different
t han ot hers.

CHAI RVAN DYKEW CZ: Dr. Patri ck.

DR PATRICK: | would like to qualify, and

| think they have gone a long way, and so the word

substantial mght be -- | mght have said that they
provi de substantial evidence. To nme it was not
convi ncing, because | still am not sure how the

i nstrunment was used.
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| would think that the data that would be
useful would be a study specifically on the mnimally
i mport ant di fference, and that it included a
separation between the reports of the sensation, and
the activities that product that report.

And that it be a conbination of a patient
report and a clinician interview, and that we would
need specificity if it is going to be based on a
clinician interview of exactly what was the baseline.

| amnot at all convinced, although I know

Dr. Jones very well, that it is big mstake in a
condition like this to give people their baseline
activities. | amnot sure that we can do it any other
way.

This is an age-old thing, and so | would
say that we need a test of that as well. So | amjust
goi ng to suggest the evidence for that.

CHAI RVAN DYKEW CZ: Dr. Mrris and then
Dr. Stoller

DR MXRR S | think in an ideal world
tying such a hard to understand concept of dyspnea is

something a little bit nore concrete would be useful
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Sonmething that is objective, and sonething that is
reproduci ble, and sone activity of daily living and
reproduci ble testing mght be sonmething that we would
strive for.

And sonething that could be tested in
Europe or in the United States, and with a certain
amount of work being expanded and applying that then
al so the rating of a dyspnea scale.

But sonme nore concrete aspect of the test,
rather than the subjective | anguage part of the test.

CHAl RVAN  DYKEW CZ: Thank  you. Dr.
Stoller.

DR STOLLER | would again preface ny
remar ks by saying that as has been pointed out, there
IS no dyspnea neter. There is no gold standard so
that the rigorous attenpt to define this really uses
the functional aspects of the synptom

That said, these instrunments about which
we have heard mnmuch | think represent trenmendous
met hodol ogic advances in our ability to place
confidence in the nmeasurenment of clinically inportant

out cones.
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Having said that, the kind of information
that would be inportant to ne to persuade ne that
dyspnea was a reliable and credi ble outcone neasure in
a clinical trial would be largely to address the
nmet hodol ogi ¢ i ssues that Dr. Kanmernman summari zed.

| have as | said before, | have belief in
the clinical sensibility of actually several of the
neasures we have heard about through really the
vigorous work of those who have discussed them Dr.
Jones, Dr. Mahler, and I amconfortable with either of
those if ideally adm nistered.

| would hope that there would be greater
attention to the defining of the mnimally inportant
clinical difference. | agree with the conmments nmade
about denonstrating the reproducibility in different
popul ations as we apply these drugs to popul ations
other than those of the narrow clinical context of

clinical trials, because in clinical practice that

matters.

And one would need to know the concl usi ons
ar ound dyspnea and out cone neasur es are
generalizeable, but | think nost inportantly ny

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




10

11

12

13

14

15

16

17

18

19

20

21

22

286

reservations have to do wth the nethodol ogic
shortcom ngs of applying the outcone neasure in a kind
of after the fact.

And that a rigorously designed prospective
study in which attention to sone of these nethodol ogic
details about t he traini ng, reproduci bility,
translatability, generalizeability of the neasure, in
the context of a reasonable denonstrated, mninally
inportant difference, would certainly convince ne of
the utility of these neasures as an indication for a
drug.

CHAIl RVAN DYKEW CZ: Dr. Schat z.

DR SCHATZ: And as | alluded to before,
in addition to all of this, it would seemto ne that
bei ng very concerned about recall issues, that | would
be in favor of seeing the |ongitudinal properties of
the BDI in this validation process.

That it would be the BD that woul d be done over tine,
and conpared with other relevant clinical paraneters.

CHAl RVAN DYKEW CZ: M/ own additiona
comments other than what have already been said is

that | think you would want to have an instrunent that
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is the patient reported synptons of dyspnea. W know
that in other disease states that when there has been
a physician assessnent of pati ent i mprovenent,
conpared to inprovenent in patient synptom scores,
t here can be sone di scordance.

And | think as nuch as possible should go
right to the source, the patient, and if possible
devi se a questionnaire that asks themdirectly w thout
filtering, even though it mght be a |earned
internediary, but wthout filtering, ask the patient
synptons that could be used to support whether there
is actually an inprovenent in their synptons. Dr.
Patri ck.

DR PATRICK: | maght add on to that, and
that one of the reasons that the interviewer formis
inportant is because is because of mssing data, and
therefore, the data is highly unlikely to have been
mssing at random and so there needs to be an
addition, an investigation of either the surrogate
endpoint from the clinician, as well as different
nmet hods for i mput ati on, in addi tion to | ast

observation carried forward in the data anal ysis.
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CHAI RVAN DYKEW CZ: Dr. Joad.

DR JOAD: Well, if I am understandi ng you
right, it seens like the crux of the word dyspnea is
how nmuch work can you do before you becone dyspneic,
and so it seens to ne that it would be nice to
validate it with one of those kind of tests like they
di scussed.

You do a certain anmount of work, and then
at which point along that work do you becone -- and
that is like a real test in a real |aboratory. And
then take the history, and see how valid and how.

CHAl RVAN DYKEW CZ: Thank you. Dr.
Chowdhury.

DR CHOADHURY: Ye. Just a clarifying
guestion on nunber five. W had in our discussions
quite a bit of input regarding the quality of data
and | just wanted to also enphasize on the word
gquantity, and perhaps have a brief discussion on that.

And whether TDI itself is enough for one
to (inaudible) indication or would sonebody want sone
other neasures to go along with it. I would like to

have sone input on that regard.
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CHAl RVAN DYKEW CZ: well, | wll give you
nmy response Echoing what | said just a few mnutes
ago, | think you would want to have both the TDI and

another bit of data, which is directly getting reports
of synptons fromthe patient.

And | think there has to be a pairing of
those two really for optinmal assessnent of that. Dr.
Patri ck.

DR PATRICK: This is just an addendumto
t hat . You also want the patient's global rating of
the change that they have experienced, and whether it
is mnimally inportant to them

CHAl RVAN DYKEW CZ: Dr. Stoller and Dr.
Swenson.

DR STOLLER | would say that actually
many of the data elenents that would convince ne of
the efficacy of a drug that we have heard about in the
context of this study. That to fantasize, that were
we to have been shown a study that would have
rigorously captured BDI and TDI data, SGRQ data,
pul nonary function tests, physician gl obal assessnent,

patient assessnent, and that there were convincing
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evi dence that those -- you know, noved in a concordant
direction, that would provide a weight of information
fromny point of view that would bolster and buttress
the idea that these inportant neasures would neasure
di fferent things.

And | should enphasize in response to
comments that these explicitly should and do neasure
different things. That the notion that we should
validate a subjective instrunent on a single
physiologic neasure is to ny thinking clinically
naive, as it ignores the richness of clinical
material, and clinical experience that forns patient's
synptons, and what brings themto our attention.

So if w really wanted to know what the
VO max is, we should suspend interest in these

clinically synptomatic neasures, and sinply neasure

V&2  nmex. W are explicitly interested in as
clinicians, | believe, the richer experience of
patients as they experience their illnesses, and these

functional status neasures in different dinensions,
al though there is sonme co-linearity of sone of these

nmeasures as | think we have heard, they are designed
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to capture that.

What is mssing is the convincing evidence
that they were captured in a way that would be -- you
know, to say that | am not convinced is to not say
that there 1is wevidence that they don't inprove
dyspnea.

It's just that given the dataset, | am not
convinced that these data as presented to us do that.
In the ideal, these data el enents, should the results
be concordant in the way that | have described it,
would persuade ne if | am in a nmethodologically
perfect way.

And if we could satisfy the prem ses that
Dr. Meyer put on the table before, and if they were
ideally captured in all of the close scrutiny about
the nethodology was addressed, | would find this
gquantity of data persuasive in ny view.

CHAI RVAN DYKEW CZ: Dr. Meyer, did you
want to comment specifically?

DR MEYER  Actually, | wanted to ask Dr.
Stoller just a followup for clarification of his

points. Wth regard to the dataset that we saw today,
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realizing that they are in fact measuring different
things, what do you make of the fact that no effect
was seen on sonething like a shuttle walk test, when
you have an effect apparently on the TD ?

DR STOLLER You know, you bring up the
i ssue of concordance and correl ati on between neasures,
and frankly I would ask or could ask the sanme question
of what is a mnimlly inportant difference in a
shuttle walk test, you know, that would define a
basenment threshold for what is inportant.

And | as a clinician would be nuch nore
content to accept someone's consistent reporting that
they felt better could do nore than if they could wal k
10 neters further. | have this difficulty with six
m nute wal k neasures as outcone neasures in studies
that we read about different pulnonary illnesses,
pul nonary hypertensi on anong t hem

So | am not bothered by sone discordance
in terns of the individual neasures. |If the weight of
the evidence suggests that there is a general trend
anong multiple nmeasures that are indirectly neasuring

simlar, but not identical things, | would find that
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per suasi ve.

And | am not sure that one could ever be
nmore precise about -- you know, when one gets into the
arena of if you are going to neasure functional
outconmes, one has to live with this non-conplete
concordance  of neasur es, and | am personally
confortable with that.

CHAl RVAN DYKEW CZ: Dr. Swenson.

DR SVENSON. Well, just to repeat this
t hought that what is ultinmately nost inportant is the
patient and his or her evaluation of the effect of the
drug.

And that's why | raised this point, that
possibly at the very end it should be brought back to
the patient as to is this nmeaningful to you, and could
we cone up wWith sonme way to pose that to the patient
and only in a theoretical sense.

| don't nean to say that we should be
advocating certain percentages of incone or whatever
to the cost of drugs, but to place it in a theoretica
perspective. How nmuch value is this to you, and woul d

you be willing to sacrifice for this.
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If sonme tool of that caliber could cone
up, | would be then willing to accept a value of one
as being neaningful. Right now, we are stil
floating about is one a nunber that anybody can really
hang their hat on.

CHAl RVAN DYKEW CZ:  Thank you. Any ot her
comments? Dr. Kennedy.

DR KENNEDY: Thank you. | am sitting
here thinking that there is probably a nunber of
people in the audience and fol ks who are listening in,
who are now planning dyspnea studies, and we are
talking about it like it just fell out of the sky.
That it was the first study that was ever done.

When in fact the Mahler paper was prepared
because there was a need, and it has been in place for
a while. And | amsure that every pul nonary drug that
has been submtted to the agency in the last 15 years
probably has sone neasure of this.

The question that | would pose to you as a
commttee is to give sone consideration. |If there are
data on-hand now within the FDA that is able to

nmeasure these changes nore discreetly than the one
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unit change, and found out that all of the data in
pl ace were .3, this change of a full unit today would
be sonething significant.

So what | amasking you to do is don't try
and define the world on the basis of this one or two
studies that you have seen today, but ask our
colleagues at the FDA to help provide the industry
with sone input on all of the stuff that has been done
up to this point.

CHAl RVAN DYKEW CZ: Thank you. Dr.
Sul I'i van.

DR SULLI VAN Just to partially address
that, is that in fact in these studies there was an
active control of an approved drug for COPD, and the
data was presented regarding how they responded on
t hat end point.

So there is sone information about how
ot her drugs out there behave with this instrunent.

CHAl RVAN DYKEW CZ:  Any final coments on
dyspnea or its assessnent? Since we are tal king about
efficacy, let's go to what is nunbered as Question

Nunber 3 about bronchodil ator effect of the drug, and
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question 3 is do the data provide substantial and
convi nci ng evidence that tiotropium brom de inhalation
powder provides a clinically neaningful bronchodil ator

effect when used in the chronic treatnment of patients

wi th COPD,

First, let's open this up to discussion.
Vell, | wll say that | think that it has been
established, and | don't know if anyone would take

issue with that. Dr. Stoller.

DR STOLLER | would like to make one
other point, and that is that once of the novel
aspects as | think has been pointed out of this
particular outconme neasure is the trough or nadir
| evel prior to dose.

And actually | applaud that as an end
poi nt, because although it has been less well filled
out, in ternms of being unconventional, and therefore
not having the matrix of the magnitude of effect, it
is froma clinical point of view, I think as has been
poi nted out, far nore neani ngful than a transcent peak
effect.

And now it is convincing and reassuring to
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me to know that in fact the peak and the trough
outcome variables are the sane with regard to the data
that we have seen. But | think the notion of | ooking
at trough effect, particularly in a long acting drug
such as this, is a |audable and significant advance in
the assessnent of drug efficacy. So | would say that
as a baseline.

CHAl RVAN DYKEW CZ: Thank you. Dr.
Par sons.

DR PARSONS: | just have a question. I
totally agree that they have shown a significant
bronchodil ator effect, and | actually Iike the trough
data as wel .

In future studies wll trough data be
adequate? If we had not seen the greater than 200cc
change in the acute, would we know what to do with the
speci fic trough nunber?

DR STOLLER | think it gets to the issue
what is the primary and secondary outcone neasure. As

a primary outcome neasure, as is indicated here, |

would favor the trough, but | would like you be
absolutely very interested 1in |looking at t he
SAG CORP
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pharmacoki netics and the physiologic response over
time, which I think we have been shown.

And so the answer is that if | were on a
desert island, and had to pick one outcone neasure,
and would that suffice, | would say no. But of course
in the richness of clinical investigation, we are
often given a fuller dataset.

Now, if you were to ask ne if the trough
data were good, but there were no significant rise in
the peak, what would | do with that, and | guess I
woul d have to think about it. But | would actually
find that nore reassuring clinically to find the
trough data over tine sustained than even | ower peaks.

So the answer | guess would be, yes, if |
had to pick, in terns of primary outconme neasures, |
woul d favor the trough as was done here, and so |
actual |y appl aud that.

DR PARSONS: Actually, nmy question was in
ternms of the agency, if they cane back and said what
is an appropriate trough change, and so we know the
peak change is 200, and that is the nunber that we are

usi ng.
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Do we now have a nunber for the change in
trough | evel that we use?

CHAI RVAN  DYKEW CZ: | don't see anyone
vol unt eeri ng.

DR SHOLLER Vell, it gets to how the
peak data were derived. | nmean, in fairness, the 12
percent and 200 m with people sitting around in the
ATS spironetry statenment saying what we in the FVC | ab
define as a significant BD response.

Prior to that it was 15 percent w thout an
absolute volune. So | am not sure that 140 or 110 mni
increment in a baseline population if the nean you
want is 1.04 to 1.2 liters, is any less convincing
than an arbitrarily enbraced -- and furthernore, just
to get to the arbitrariness of it, it is often
accepted in the Novenber 1995 ATS docunent.

It is often accepted actually as an
outconme. | think | should correct that and | think it
is in the spirometry statenent and not in the Novenber
'95 COPD statenent.

It is often accepted as an outcone neasure

for FVC, and yet we obviously understand that patients
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with COPDs, and FVCs and not FEV6s are highly
sensitive to exploratory tine. So that it is not
uncommon to see in the lab two successive blows; one
at 12 seconds and one at 8 seconds.

There is obviously a 12 percent and 200 ni
difference, which on that criterion would satisfy
bronchodi | at or responsiveness, but is in fact not. It
is sinply related to the artifact of different
durations of exploration, knowi ng that these patients
can blow out for 15 or 20 seconds and still continue
to exhal e gas.

So ny comments sinply address the relative
arbitrariness of the 12 percent and 200 nmni. I
personally find -- and to answer your question in
regard to the data with regard to the nagnitude of
trough effect as building up, and an assenbly of data
that says this is a clinically significant trough
effect of a long acting drug, yes.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: | agree with you a hundred
percent. | just am thinking that six nonths from now

when the next drug comes in, are we going with 140 or
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is a hundred okay? If | was in the audience, | would
probably want to know if there is any recommendati ons.

And | have no clue as to what he right
answer shoul d be. I nmean, | think the dataset shown
today, in an aggregate, are convincing, but if you ask
me specifically would the trough Ievel alone be
enough, | would say, boy, | have no gui dance because |
don't really know what the nunber should be, even
based on the good people at the ATS telling ne, but
they haven't told ne yet.

CHAl RVAN DYKEW CZ: Dr. Schat z.

DR SCHATZ: What seens to ne is that
maybe you have answered your own question, which is
that we can't do it as a single neasure, and that we
really have to take each case individually, and | ook
at the aggregate.

But | would al so say that knowi ng how this
was part of an aggregate would help ne be nore
confortable with something like 120cc's in a future
study, but | still would feel that | don't think we
can answer your question right now

CHAl RVAN DYKEW CZ: As good a question as
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it was. |Is there any further discussion? M. Schell.

M5. SCHELL: Yes. | just would like to
add that | am excited that the dosing, the dosing on
conpliance on the patients that | care for. It is

very difficult to take them out of nedications now and
for one dosing to get this result. It is exciting for
me to see that, and | think it is a plus.

CHAl RVAN DYKEW CZ:  Any further discussion
on the bronchodilator effect? Then we will call for a
formal vote. Again, do the data provide substantial
and convincing evidence that tiotropium bromde
i nhal ation powder provides a clinically neaningful
bronchodilator effect when wused in the chronic
treatnent of patients with COPD? Dr. Patrick.

DR PATRICK:  Yes.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR PARSONS: Yes.

CHAl RVAN DYKEW CZ: Dr. At ki nson.

DR ATKI NSON:  Yes.

CHAl RVAN DYKEW CZ: Dr. Morri s.

DR MORRIS. Yes.

CHAI RVAN DYKEW CZ: Dr. Joad.
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DR JOAD: Yes.

CHAI RVAN DYKEW CZ: Dr. Stoller

DR STOLLER  Yes.

CHAl RVAN DYKEW CZ: Dykewi cz votes yes.
Dr. Swenson.

DR SWENSON: Yes.

CHAl RVAN DYKEW CZ: Dr. Apter.

DR APTER Yes.

CHAl RVAN DYKEW CZ: Dr. Chinchilli.

DR CH NCHI LLI: Yes.

CHAl RVAN DYKEW CZ: And Ms. Schell.

M5. SCHELL: Yes.

CHAl RVAN DYKEW CZ: Thank you. Ve will
now turn our discussion to side effect profiles, and
concerns about that. Because of a nunber of different
issues were raised, | wuld Ilike to focus the
commttee on several subtopics.

First of all, the issue of if you wll
anticholinergic side effects, including dry nouth and
sone of the G side effects. If we are |ooking at
obviously a drug that wll be wused in clinica

practice, what 1is your assessnment about the risk
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benefit profile. Dr Schatz.

DR SCHATZ: One of the things that
i npressed nme was as common, and as nmuch nore common as
it was in the patients taking the drug, it was very
uncommon for patients to discontinue it because of
t hat . So that nmakes nme nuch nore confortable wth
accepting those side effects.

CHAl RVAN DYKEW CZ: Dr. Joad.

DR JOAD: Could the FDA rem nd ne what --
when the word adequate is on this question, what are
the options. The options are to study nore patients,
and the other option is to do Phase IV followup of
some sort. Could you just remnd us if you choose to
approve a drug, even though you have sone concerns
about side effects, what are the options for follow ng
that in the future?

DR MEYER Vell, there are in fact
options. I nmean, generally the cut that we nake
internally 1is are there any gaps in the safety
knowl edge substantive enough that you wouldn't want to
approve it. That you don't know enough about the risk

to benefit ratio to put it out there.
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There wll always be sone gaps in our
know edge, because no matter how many -- and this is a
fairly large program that Boehringer 1ngelheim did,
but no matter how many patients they study, it is not
until you get into several mllion patients that you
begin to understand sone of the nore subtle signals,
because a large trial such as in a database such as
this, may give us a reasonable chance of finding
sonmething wwth a one in a thousand occurrence rate.

But if it gets into mllions of patients,
you are going to see sone nore subtle signals. But in
any case, given the fact that you may have gaps that
woul d preclude approving it, and given the fact that
in the best scenario that you will never have a good
conpl ete know edge of the safety, there is mddle
ground where there mght be nagging questions that
don't preclude approval, but do warrant sonme phase
four studies.

Commtnments from the conpany to further
al luci date sone area. | am no sure whether | have
answer ed your question.

DR JQOAD Yes, you did really well. I
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just have one nore part of that. A lot of the side
effects are these ones that you would expect to happen
in this age group anyway. So they are not going to be
an adverse -- if sonebody dies of an M, or sonebody
has a fecal inpaction or sonething, or a urinary tract
problem they wouldn't -- it would not cone in as an
adverse drug report probably. But that would be part
of Phase IV to pick up those.

DR. VEYER: Vel |, those m ght be
situations where a specific study could be warranted,
because if it is something that occurs commonly in the
popul ation, even if it conmes in as an adverse event
report, it may be difficult to interpret that, because
we don't really have a firm denom nator for those kind
of post-approval data.

So those are situations where it is a
potential that you would want a Phase |V study, a
ri gorous study.

DR JOAN Can | ask one nore question?

The groups that were excluded due to side effects for

these studies, when this gets marketed, wll they --
will the part in the package inserts say this, that
SAG CORP
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t hose sane groups should not get this drug at all, or
be careful, or --

DR MEYER | am not going to answer that
gquestion because it is actually the basis of our
guestion, too, that we are putting to you. So | don't
want to put an answer into anybody's nouth.

CHAI RVAN DYKEW CZ: Dr. Swenson.

DR SVEENSON: Wll, let ne nove to one
concern that | have, and that is the issue of the
renal excretion of this drug. Al t hough the total

absorbed dose is low, we have seen that the drug
| evel s are neasureable over tine, and we are seeing a
slightly greater rate of conplications on the basis of
anticholinergic effects with Spiriva as conpared to
the standard in the field; that is, Atrovent.

So | would be worried that if the drug is
used nore wdely, and people would conprom se rena
function, that what may | ook just |ike going over the
top of a dose response curve, and possibly just
leveling out, or does that represent really an
inportant steep portion of a dose response, and that

we woul d expect to see a lot nore problens in people
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with renal insufficiency?

CHAl RVAN DYKEW CZ: O her coments? Dr.
Stoller.

DR STOLLER | guess ny response to this
has to do wth several things. One is what in ny own
mnd is the magnitude of the risk, and what is the
magni tude of the clinical benefit, and what is the
functional performance of patients in the dataset wth
regard to the study, and discontinuing the study drug.

And then the general reliability issue;
are there subsets that were explicitly not included in
these studies for which the pharnmacol ogic properties
woul d pose particul ar probl ens.

So | am inmagining sone potential patient
subsets, for exanple, and patients with significant
co-norbidities of both, for exanple, kidney and heart
disease that were explicitly excluded from these
studies, and that as we heard before, mght pose
potential risks for a drug.

A patient wth a creatine of four, and
triple vessel coronary artery disease, and who happens

to have COPD, and that is not by any neans an

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




10

11

12

13

14

15

16

17

18

19

20

21

22

309

i npossi bl e scenari o. These are patients for whom
either there mght be sone |anguage, cautionary
| anguage around the generalized ability of these
conclusions to that patient population with regard to
saf ety.

O alternately -- and | am not sure how
this is done, but sonme attention to the specific
performance of this drug. Now, admttedly, those are
patients not in this set. | have no concerns about
the safety profile of the drug as presented in the
popul ations to us, because | think that dry nouth is
sonething as was pointed out that patients are willing
to tolerate for the sake of the clinical benefit that
t hey appreciate.

And | think that in the study popul ation
as we have seen it, large as it is, there was anple
evidence that these are tolerable, and not life
threatening, and not serious, and certainly not
sufficient to deny people the opportunity to use this
drug.

| just think that perhaps sone attention -

- and | am not sure what specific recommendation to
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make, but some attention to these excluded subsets, in
whi ch t he phar macol ogi c profile m ght provi de
particul ar concerns. Not that we have seen that, but

on a theoretical basis, mght require sone nore

attention.

CHAl RVAN DYKEW CZ: Dr. Joan.

DR JQAD: Just to answer the gaps. I
would say that the only gap that | would want in an

ideal world is Holter nonitors on nore patients. So
whether it is really indicated or needed at this point
or not | think is the issue, but it would have been
really nice to have had that.

CHAI RVAN DYKEW CZ: Dr. Morris.

DR MXRR S | think in a broader sense
the data presented in ny mnd do show safety within
the popul ation study. | wish | had nunbers to present
to show what frequency of the COPD popul ation that
Wil be interacting wth as a physician would
represent the group that were excluded from this
st udy.

And in admnistering this product would we

be introducing a potentially life limting event, and
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would their |ife not have had that life limting
event, even though we are tal king about a person who
has probably severe COPD and heart disease, and are
rel atively hypoxem c.

So I think that to ne is an unanswered
guestion; is how safety can | bring it to ny patient
now, who mght have significant underlying heart
di sease, as well as COPD. | feel confident in the
data on who were studied, and that does not represent
an untoward risk of cardiac events from what was
pr esent ed.

But there is still, I think, a significant
popul ati on who were not studi ed.

CHAl RVAN DYKEW CZ: Thank you. Dr.
At ki nson.

DR ATKI NSON: I would like to add that
probably there should be sone attention in marketing
if this drug were approved that would rmake the primary
care doctors aware that this just isn't another |ong
acting ipratropium but that it does have systemc
absorption, and really enphasized the fact that people

wi th perhaps unrecognized prostatic hypertrophy, and
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mld renal disease, there may be side effects that nmay
be unanticipated that you wouldn't see Wwth
I pratropi um

CHAl RVAN DYKEW CZ: O her comment s? I
m ght just say as a personal coment that one thing
that we are obviously dealing with is if we have sone
popul ations that have been excluded from study, and
those are going to be populations in real life that
are going to be treated with this drug, there does
need at sone point to be sone study of that
popul ati on.

So | think there needs to be, even if it
is post-marketing, sone study done on patients who
have, let's say, coronary artery disease, and
significant cardiac disease, to assure the safety of
t he drug.

On the other hand, we are looking at a
drug that is -- although it is a new entity, it is an
anticholinergic agent. W do have a good anount of
experience wth another anticholinergic agent, nanely
I pratropi um

So | think we probably already have sone
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sense of any signals if there would be because of that
drug class a significant adverse effect on cardiac
st at us. So with the idea again, and wth the
reservation that I would have preferred to have seen
sone data about the safety of this agent in patients
who have cardi ac disease, | have sonme reassurance that
this is of a drug class that does have a good track
record of experience in the patient subsets that were
excluded fromthis study. Dr. Morris.

DR MORRIS: Just to play the converse of
that. | think one of the reasons why we see a trough
effect and not with this itemtoday, and not with the
i pratropi uns, because they are different, and that
because of that difference, we have to say that the
drugs are different.

And that the potential for wunsteadied
events that are realistic, and potentially harnful,
are out there, but yet we have not studied that
popul ati on.

CHAIl RVAN DYKEW CZ: Dr. Schat z.

DR SCHATZ: But | was reassured to hear

about the theoretical aspects of anticholinergics and
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el ectrophysiology of the heart. So that what | think
you said, Mark, is still correct based on that
i nformation.

CHAI RVAN DYKEW CZ: Dr. Joad.

DR JQAD Wiat | would like then if it
woul d be Phase IV studies for everybody on the effects
of the drug, and the effects on urinary obstruction,
i npaction, and arrythm as. And as you nentioned, |
think for the groups that haven't been studied, either
they should be told on the product |abel that they
shouldn't get it or that there should be studies on
themfor safety.

CHAl RVAN DYKEW CZ: Dr. Parsons.

DR. PARSONS: The only other areas that
came up that we really didn't discuss was the
i ncreased incidence of hyperglycema and diabetes. It
was a little out of control as it was not that well-
def i ned.

So it is not clear to ne how big a problem

that is, and if these are people who really go into

DKA. | don't think so. O if they have transient
hyper gl ycem a. It seens like there was an increased
S AG CORP
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i ncidence, although totally unexplained based on what
we know about the drug.

It should at least be nonitored in sone
fashion because as it stands, there are certainly a
nunber of patients wth COPD, especially those wth
heart disease, who do have concomtant diabetes, and
that could be a potential problem

CHAl RVAN  DYKEW CZ: I second t he
recommendati ons of both Dr. Joad and Dr. Parsons.

CHAl RVAN DYKEW CZ: O her comments? Does
the FDA have any additional questions they wanted to
pose before we take a vote on the question? No? Al
right. Then let's call the formal question, Question
Nunber 1. Again, a yes or no response.

Is the safety database for tiotropium
brom de inhalation powder for the treatnment of COPD
patients adequate for approval. Dr. Patrick.

DR PATR CK Yes, on the basis of the
Phase |V recommendat i on.

CHAl RVAN DYKEW CZ: VWll, we have to have

an answer though. It can't be qualified. It has to
be yes or no. If you believe that the data that
S AG CORP
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currently exists is sufficient to approve the drug, or

whet her you

woul d say no.

woul d defer approval, in which case you

You woul d say no?

DR PATRICK: No. Yes. Yes.

CHAl RVAN DYKEW CZ:  You woul d say yes?

DR PATRICK:  Yes.

CHAl RVAN DYKEW CZ: Ckay. Dr. Parsons.

DR PARSONS: Yes.

CHAl RVAN DYKEW CZ: Dr. Atki nson.

DR ATKI NSON:  Yes.

CHAI RVAN DYKEW CZ: Dr. Morris.

DR MORRIS: No.

CHAI RVAN DYKEW CZ: Dr. Joad.

DR JQAD: So if | don't know that

is going to be a Phase IV, | have to say no.

Stol |l er.

Swenson.

202/797-2525

CHAl RVAN  DYKEW CZ: Al right.

DR STOLLER  Yes.

CHAI RVAN DYKEW CZ: Dykew cz, yes.

DR SVENSON:  No.

CHAl RVAN DYKEW CZ: Dr. Apter.
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DR APTER  Yes.

CHAI RVAN DYKEW CZ: Dr. Chinchilli.

DR CHI NCHI LLI: Yes.

CHAI RVAN DYKEW CZ: Ms. Schel | .

M5. SCHELL: Yes.

CHAl RVAN DYKEW CZ:
Now, just to clarify, the addi
shoul d be obtained, |
some good discussion of that,
final
the drug be approved,
t hat

|V studies you would

popul ati ons?

| would say one other

| ooking at different
African- Aneri cans,
woul d be i nportant.
DR APTER  Winen,
CHAl RVAN DYKEW CZ:
Chowdhury.
DR CHONDHURY:

three notes here, and |

t hi nk that

opportunity to nenbers of

are there any additional

like to see

denogr aphi ¢ groups,

Asian patients, and |

Just

Al right. Thank you

tional safety data that
we have already had
but to kind of give a
the coonmttee, should

Phase
in different
woul d be

t hought

in terns of

t hi nk that

t oo.
Wnen, yes. Dr.
a coment. We had

was wondering if you are going
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to ask the question what exactly would they want in
terns of safety data prior to approval.

CHAl RVAN DYKEW CZ:  Peopl e who voted no.
Dr. Morris.

DR MORRI S: I bel i eve  addressing
docunentation in patients wth suspected heart disease
or docunented heart disease, dysrrythmas, that there
is no increased dysrrythma activity and/ or deaths.

CHAIl RVAN DYKEW CZ: Thank you. Dr. Joad.

DR JOAD: Just what | spoke to. | think
it could be approved now with prohibition of the
groups who were excluded from the prior -- in the
package insert to say they should not get this drug,
the group that had heart failure in the last three
years, or has arrhythmas, on nedication, and have
BPH, and to say that those people cannot have it now.

And then have a Phase IV to say that they
can have it, or can't, and then also to follow |ong
term the safety concerns, which | think are
substantial given that it wll be given to a lot of
people, and it has a very long elimnation half-life.

I think you have to be very careful with this drug.
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CHAI RVAN DYKEW CZ: Dr. Swenson.

DR SVENSON: | think that the issue of
renal insufficiency is inportant enough that this
should be followed in Phase IV very closely. | think

what we saw with the atrovent versus the tiotropium
suggests about a two-fold increase in all of these
anticholinergic potential problens, and therefore |
don't know where we exist on the relationship between
bl ood | evel s and these side effects.

| don't know whether we peaked out or

whet her we are on a steep dope response portion. So |

think that issue should be followed closely. Ve
certainly have -- this is an elderly group of patients
by and | arge.

They get nmany drugs that affect renal
function, and so they may start wth normal renal
function, but put on a drug such as a non-steroida
anti-inflammatory agent, or sonething of that nature,
and their renal function wll change. So | would be
worried about that.

CHAl RVAN DYKEW CZ: Dr. Stoller

DR STOLLER I would submt that the
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Phase 1V nonitoring should in fact address all of the
subsets not included in the dataset that we have seen
and that it also should address the specific concerns,
albeit small, raised by the data that we have seen.

And in particular I would say that there
ought to be nmonitoring with regard to wonen and non-
caucasi an  groups, since those are not anmpl y
represented in the dataset that we have seen

And that in addition the Phase 1V
nmoni toring should address sone of the issues raised.
As Dr. Parsons said, diabetes, and conbinations of co-
norbidities not repr esent ed her e, particul arly
coronary artery disease. | am | ess concerned about
arrhythma based on the convincing data that we have
hear d.

But | am concerned about coronotropic
effects in patients for whom that nmay be a significant
concern, particularly coronary patients with
significant coronary artery disease, recent M and
concomtant renal disfunction; as well as patients
with known BPH, all of whom were excluded from these

datasets, but for whomin clinical practice this m ght
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pose norbidity not otherw se appreciated by the data
t hat we have seen.

So Phase |1V nonitoring should be broad in
its scope, but focused on these specific subsets in ny
Vi ew.

CHAl RVAN DYKEW CZ: Dr. Chowdhury, any
addi tional questions to the commttee

DR CHOADHURY:  No.

CHAl RVAN DYKEW CZ: Fi ne. Wth that, we
will adjourn, but did you have any final comments from
t he FDA?

DR CHOADHURY: Yes. I would first Ilike
to thank you for your participation and a thank you to
the commttee for their participation in this neeting.
W really appreciate the tinme and effort that you
have put into neeting.

CHAl RVAN DYKEW CZ: And | would like to
add ny personal thanks and wi sh everyone a safe trip
hone.

DR CHONDHURY: Just a couple of nore
small points that | want to nake. Here as | said

before in ny opening statenment, we would take this
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into consideration from the clinical standpoint.
However, we did not ask an overall approvability
guestion in this neeting.

However, based on the questions that we
had posed, what we have heard is all votes in favor
in terms of safety. | take that back. In terns of
efficacy, and in terns of safety, the nmgjority was
again in favor for a yes.

So overall what we hear is a strong

recormendation in favor of approving the drug from a

clinical standpoint. | just wanted to reiterate that.

CHAl RVAN DYKEW CZ: | believe that is the
overall consensus of the commttee. Thank you very
much.

DR CHOADHURY: Thank you very nmuch, and
have a safe trip back
(Whereupon, at 2:59 p.m, the commttee

nmeeti ng was concl uded.)
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