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PROCEEDI NGS
Call to Order and Introductions

DR. WOOLF: Good norning. | am i nformed
it is eight o' clock and, therefore, it is time to
start the neeting. The Endocrine and Metabolic
Di seases Advisory Conmmittee is neeting today--as if
everybody doesn't know that--to di scuss new drug
application 21-868, proposed trade nanme Exubera,
i nsulin reconbi nant deoxynucl eotidyl acid origin
powder for oral inhalation, 1 ng and 3 ng powder
for inhalation, by Pfizer for the treatnment of
patients with diabetes nellitus.

I would like the conmittee nenbers to
i ntroduce thensel ves and al so their specialty, and
I will start with Dean Fol | mann.

DR FOLLMANN: Thanks. | am Dean Fol | mann
and head of biostatistics at N AlD.

DR. WOOLF: Nelson Watts, endocrinol ogy,
fromthe University of Ci ncinnati.

DR. CAPRIO | am Sonia Caprio,
endocrinol ogy, and ny area of expertise is diabetes

and chil dhood obesity.
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DR KING | am Tal nadge King, and I ama
pul nonol ogi st fromthe University of California,
San Franci sco.

DR STOLLER | am Janes Stoller. | am
| ung doctor at the Ceveland dinic.

DR. CALHOUN: Bill Calhoun. 1 ama

pul nonol ogi st at the University of Texas,

Gal vest on.

M5. SCHELL: | am Karen Schell. | ama
consuner representative. | ama respiratory
t her api st .

DR SCHUSTER: | am Dara Schuster. | am

an endocrinologist at Chio State.

DR WoOLF: | am Paul Wholf. | aman
endocrinol ogi st at Crozer Chester Medical Center in
subur ban Phi | adel phi a.

LCDR GROUPE: | am Cathy G oupe. | am
with FDA' s Advisors and Consultants Staff. | am
the executive secretary for the commttee.

MS. KILLION: | am Rebecca Killion and |
am the patient representative.

DR SEYMOUR: | am Sally Seymour. | ama
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medi cal officer in the Division of Pulnonary and
Al l ergy Drug Products.

DR. MAHONEY: | am Karen Mahoney. | ama
nmedi cal officer in the Division of Endocrine and
Met abol i ¢ Drug Products.

DR. ORLOFF: David Oloff, Director of
Met abol i ¢ and Endocrine Drugs, FDA.

DR. MEYER  Bob Meyer, Director of the
Ofice of Drug BEvaluation Il at the FDA

DR WOOLF: Cathy will now discuss the
conflict of interest statenent.

Conflict of Interest Statenent

LCDR GROUPE: The foll owi ng announcenent
addresses the issue of conflict of interest and is
made part of the record to preclude even the
appearance of such at this neeting. Based on the
submitted agenda and all financial interests
reported by the committee participants, it has been
determned that all interests in firnms regul ated by
the Center for Drug Eval uati on and Research present
no potential for an appearance of a conflict of

interest at this neeting with the follow ng
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exceptions.

In accordance with 18 U.S.C.  Section
208(b)(3), full waivers have been granted to the
foll owi ng partici pants:

Dr. Dara Schuster for consulting on
unrel ated matters for the sponsor and a firmthat
co-devel oped, co-pronptes and co-manufactures the
product at issue, for which she receives | ess than
$10, 001 per year, per firm and for being on a
speakers bureau on unrelated matters for the
sponsor and a firmthat co-devel oped, co-pronotes
and co-manufactures the product at issue, for which
she receives | ess than $10,001 per year, per firm

Dr. Tal madge King for being a nmenber of
the sponsor's advisory board on unrelated nmatters
for which he receives | ess than $10, 001 per year.

Dr. Paul Wolf for ownership of stock in a
sponsor, valued from $25,001 to $50,000. This de
mnims financial interest falls under the 5 CFR
Part 2640.201 which is covered by a regul atory
wai ver under 18 U.S.C. 208(b)(2).

In accordance with the 18 U. S. C.
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208(b)(3), a limted waiver has been granted to Dr.
Nel son Watts for consulting on unrelated matters
for a conpetitor for which he receives |ess than
$10, 001 per year; and for speaking on unrel ated
matters for the sponsor for which he receives

bet ween $5,001 to $10,000 a year. Under the terns
of this limted waiver, Dr. Watts will be permtted
to participate in the conmittee's di scussions of
Exubera. He is, however, excluded from voting.

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

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude themsel ves from such invol verent 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 involvenment with
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any firm whose products they may wi sh to conment
upon. Thank you

DR. WOOLF: Thank you. The next speaker
is David Oloff.

Vel come

DR. ORLOFF: Thank you, Dr. Wolf. Good
nmorning. Let me begin by welconming the nenbers of
the committee, the consultants and the FDA
partici pants and thank them for their presence and
their contributions in advance.

I would Iike to nmake a few remarks by way
of introduction. First, let me begin with a
di scussi on of a few background points. Exubera is
native[?] sequence of comon human insulin in a
drug-devi ce conbi nati on product for adninistration
by inhalation. As we begin today's discussion,
several basic prenises bear highlighting.

First, insulinitself is safe and
effective for the treatment of diabetes nellitus,
both type 1 and type 2, period. Second, if active
insulin can be delivered to the bl oodstreamthen

dosed adequately, it will |ower blood glucose and
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gl ycem c exposure in patients with di abetes.

Third, essential to the approval of a given insulin

product is to establish a nmethod of its optinal

integration into di abetes nmanagenent, and to so

| abel the product for safe and effective use.

the start though, there are no nysteries regarding

t he pharmacol ogy of Exubera. It is quite sinply

i nsulin, though administered by a new route.

Now, with regard to trial design, it

perhaps notable that all trials of Exubera were
open-| abel, active controlled trials. Wy is this?

Sinply stated, it is because the benefit of insulin

therapy, that is, glucose |owering, and the

principal risk associated with its use, that is

hypogl ycem a, are one and the same and because

fixed dosing is for practical purposes inpossible.
Therefore, if doctors and patients are blinded to
treatment allocation, then patients can be expected

either to achieve suboptimal glycemc control or to

experience excessive hypoglycenia, or both.

Stated differently, on the one hand,

blinding of insulin trials is not necessary for
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i nference of efficacy of insulin. On the other,
blinding woul d not permit a valid assessnent of
hypogl ycemic risks in real-world use because

achi evenment of glycem c goals and sinul t aneous
avoi dance of hypoglycenmia require titration which
itself, can only be acconplished in a setting of
open-| abel wuse.

Lastly, a point of caution. As the
committee considers the efficacy and safety
informati on presented here today, as the public
attends to the discussion, and as the FDA conpl etes
its own decision-nmaking processes regardi ng Exubera
in the coming weeks, it is critical to understand
the following: Wile the drug in the Exubera
drug-devi ce conbination is highly purified
reconbi nant human insulin, it also contains
excipients and is adnministered utilizing a device
unique in its mechanics and, therefore, the
characteristics of the insulin cloud, if you will,
produces ventilation. As such, concl usions about
the dosing, method of use, hypoglycemc risk per

gl ucose |l owering and, particularly the pul nonary
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effects associated with this product are not
generalizable to all inhaled insulin products.
Most importantly perhaps, what we |earn
about the pul nonary effects associated with Exubera
and inhaled insulin must not be ignored as we
consi der other such products, but we nust be
careful not to widely extrapolate final conclusions
regarding the safety or, for that matter, the
ef ficacy of Exubera to inhaled insulins generally.
Let ne turn to a few words about the
obj ectives of the Exubera devel opnent program
There were obviously several and they may be
broadly described as follows: First, the
appropri ate dose or doses of Exubera had to be
determined initially by conparison of acute
ki netics and gl ucose di sposal dynamics to
short-acting subcutaneously adninistered insulins.
Additionally, an extensive
bi opharnaceuti cs research program characterized
kinetic and dynamic variability with Exubera
compared to subcutaneous insulin in rel evant

patient subgroups. It also explored dose
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proportionality and dose of strength equival ence.
Second, because of concerns about the
vari abl e kinetics of Exubera related, for exanple
to device function and patient characteristics and
performance, an extensive program of clinica
trials in type 1 and type 2 di abetes conparing
regi mens usi ng Exubera versus injected short-acting
insulin was undertaken. Specifically, conparisons
to subcut aneous insulin as nonot herapy as part of
basal bolus insulin therapy and in type 2 di abetes
in conbination with oral hypogl yceni c agents of
several classes were deened necessary to
characterize a hypoglycem a risk for glucose
control of this novel insulin device comnbination
Critical to the interpretation of the
findings of the trial regardi ng hypogl ycem a was
the achi evenent, trial by trial, of clinically
meani ngf ul and conparabl e reductions in glycena
wi th Exubera conpared to subcutaneous insulin
treatnment groups. These studies are discussed in
detail in the FDA background documents by Drs. Al

Habet, Mahoney and Mele who will also present here
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today sone of the salient FDA review findings
pertaining to these points.

Next, and critically, the acute and
chronic direct pulnonary risks associated with the
| arge quantities of insulin powder along with the
exci pi ent inhaled by patients using Exubera for
long-termtreatnent of their diabetes had to be
assessed. In this vein, the risks in patients with
exi sting lung di sease al so needed to be
i nvestigated given the anticipated broad appeal of
an inhaled insulin product and the fact that a
| arge popul ati on burden clearly not sparing
patients with diabetes of pul nonary di sease,

i ncluding chronic bronchitis, chronic obstructive
pul ronary di sease and reactive airways di sease,
goes undi agnosed. At a mininmum it was necessary
to determine whether there is a significant risk of
acute inportant pul nonary deconpensation in such
pati ents who may choose to use Exubera despite

| abel ed recomrendations, or who nay inappropriately
use it because of ignorance as to their existing

pul nonary conpromise. Dr. Seynour, of FDA's
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Di vi sion of Pulnonary and Al lergy Products, will
present the findings of her thorough review of the
pul monary safety information submtted

O note, no followup studies in the
pedi atric age group were required to be included in
the application. This was due to uncertainties
about pul nobnary safety prior to having results in
adults. A relatively small nunber of adol escents
were, however, included in the program Only a
single trial in patients with type 1 di abetes age
6-11 was conducted which included 61 children
treated with inhaled insulin. There were no
chil dren under age 6 studied.

So, while the efficacy of inhaled insulin
in children prone to conpliance and able to
mani pul ate the Exubera device, for exanple from
assenbly to activation to inhalation, nay not be a
particularly critical question at this juncture,
direct pul nonary safety experience in the broad
pedi atric popul ation is needed before use in
children can be recomended.

In concl usion, the prospect of being able
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to use insulin, while avoiding sone for those
treated with basal bolus insulin reginens or al
for those on short-acting insulin alone, of the
injections historically part and parcel of insulin
therapy stands to appeal to many patients, fanmly
menbers and physicians. It is, therefore,
essential that we and they understand the benefits
and risks associated with this novel drug-device
combi nation for pul nonary delivery of hunman

i nsulin.

As we begin the day's discussion, let ne
list the salient questions inpacting FDA s
regul atory decision that is related to potentia
approval and | abeling regardi ng Exubera. These
will be discussed in nore detail later as they are
reflected in our questions and our list of itens
for comment and di scussion by the comittee.

So, they are, pulnonary safety in patients
with and wi t hout existing pul nbnary disease. Two,
the utility of Exubera as an alternative
short-acting insulin, perhaps particularly in

regi nens directed at intensive glycenic control
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In this vein, nore specifically considerations
related to dose titration and insulin swtching
from subcut aneously adm ni stered to inhal ed
i nsulin.

Nunber three, safety regarding
hypogl ycemi a, particularly in patients engaged in
intensive insulin therapy reginens. Four, use in
popul ati ons with underlying acute or chronic
pul monary conditions, for exanple related to
i nfection or snoking, inpacting the kinetics of
systemic insulin delivery via the lung. Five, use
by young children with type 1 di abetes.

Finally, let ne acknow edge at the start
t he phenonmenal work by the FDA reviewers from both
the Division of Metabolismand Endocri nol ogy
Products and the Division of Pulnmonary and All ergy
Products and their careful and concerted review of
the data submitted with this application. | want
to thank themfor their efforts in preparation for
this neeting. | may also thank Dr. Wolf for
agreeing at the last nmeeting to chair this neeting.

Wth that, let's proceed, Dr. Wolf.
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DR. WOOLF: Thank you, Dr. Ol off.
Schedul ed for the morning will be for the sponsor
to speak until roughly 9:45, followed by
di scussion. There will then be a 15-nminute break,
foll owed by discussion by the FDA. The first
speaker for the sponsor is Neville Jackson, ful
devel opment team | eader of Exubera, Pfizer

Sponsor Presentation
I ntroducti on

DR JACKSON: Dr. Wolf, Dr. Oloff,
menbers of the advisory committee, thank you for
our opportunity to present on Exubera today.
Exubera, as you have just heard, is human insulin,
delivered not by injection but by inhalation. Cur
thanks additionally go to the over 4,500 patients
who were studied in our clinical trials, and to
their famlies who supported them Finally, we
thank the staff and al most 400 investigative
centers whose diligent efforts have made this
extensive clinical program possible.

My nane is Neville Jackson and | amthe

Exubera devel opnent team | eader at Pfizer. After
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my introduction Dr. Anne Cropp, the Exubera gl oba
clinical |eader at Pfizer, will give you a

compr ehensi ve review of the results from our
clinical program

After this, Dr. WIlliam Cefalu, who is an
expert in diabetes and has real first-hand
experience in using the product in the clinic as an
i nvestigator, will show us why it is so inportant
that patients with di abetes have another option to
the treatnments currently available. | am
personal |y deeply grateful to Dr. Cefalu who, being
| ocated i n southeast Louisiana, has been hinself
significantly affected by the recent tragedy but
has, neverthel ess, chosen to show his conmitnent to
this product by coming here to appear before you
t oday.

I will then sunmarize what we have shown
you and |l ay out how we intend to ensure that
inhaled insulin is used appropriately in the
clinic, and how we intend to continue to nonitor
and manage its safety.

We have a nunber of subject matter experts
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apart, fromDr. Cefalu, here today to help us to
answer questions. Mst of them have provided
substantial advice during the program and some have
al so been investigators and, therefore, have
experience in the use of inhaled insulin as well.

There is an epidenic of diabetes and it is
continuing to grow. Over one-third of people born
in the year 2000 are likely to devel op diabetes in
their lifetime. Over 90 percent of those will have
type 2 diabetes. This will have a significant
i npact not only on their life span but also on the
length of tine that they live with the consequences
of chronic sickness unless sonmething is done.

Ri ght now we know that glycemic control is
suboptimal in the United States. W know t hat
insulin is the nost effective treatnent for
di abetes, and is nandated for type 1 patients, and
57 percent of type 2 patients are not achieving
target glycem c control because not only is insulin
therapy often initiated too late in the patients,
but also intensive insulin therapy is

under-utilized both in type 2 diabetes and in nmany
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22
patients with type 1 diabetes, and intensive they
is frequently necessary to obtain the best glycenic
control

These are sone of the reasons that have
| ed us to develop inhaled insulin, which we see as
provi ding an opportunity in particular to reduce
barriers of earlier insulinization. The follow ng
is a video showi ng what the delivery system | ooks
like and how it is used.

[ Video presentation]

"This is Exubera, the first inhaled
insulin. The Exubera system consists of two main
conponents, the foil blisters that contain insulin
powder and an inhaler for administering insulin
powder to the patient. The inhaler consists of the
base unit, the chanber and the insulin rel ease
unit. The punp handl e operates a piston inside the
base. This piston draws in and conpresses anbi ent
air. The insulin release unit is the part that
pi erces the blisters and channels the pressurized
air, together with aerosolized insulin powder, into

the chanber. Fromthe chanber, this insulin cloud
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is pronptly inhaled by the patient. To take an
Exubera dose, the patient |oads an insulin blister
into the base; pressurizes by punping the handl e
once to draw air into the inhaler; releases the

i nsulin powder and conpressed air into the chanber
as a visible insulin cloud and then inhales the
insulin. The patient takes one deep breath from
the inhaler, inhaling slow ng over a few seconds
until her lungs are full. She then hol ds her
breath for five seconds and then exhal es nornally.
If a patient's dose requires nore than one insulin
blister she sinply repeats these steps for each
insulin blister required. When all blisters have
been taken the inhaler is closed by collapsing the
base back into the chanber.”

In our devel opnent program we studied a
range of treatnment situations and proposed that
inhaled insulin is indicated for both type 1 and
type 2 diabetes, used either in conbination with
basal insulin or in type 2 patients only in
combi nation with oral agents or as nonot herapy.

Here is the essence of the clinica
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24
devel opnment program whi ch has been runni ng now for
ten years. W have had nany interactions with the
agency, particularly over the last five years as
our know edge base has devel oped. Phase 1 has been
Il ong and intensive as we optinized the delivery
systemitself.

Phase 2 explored efficacy in short-term
studi es and enabl ed nmany patients to enter
long-termtreatnent so that now we have data from
pati ents who have taken inhaled insulin for over
seven years.

Phase 3 was divided into two groups, group
1 primarily studied efficacy but al so neasured
pul ronary function. It was only when data from
hundreds of patients in each of these studies
became available that we were able to detect
asynptomatic snmall falls in lung function. These
findings led us, in consultation with the agency,
to run further really long-termstudies in group 2,
where we concentrated on nmeasuring primarily
pul monary function both in diabetics with normal

lung function as well as in patients with asthm
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COPD.

Note that we suspended work in children
and adol escents at this time, again in consultation
with the agency, until we could better characterize
the lung effects. Finally, also note that the
Phase 2 and Phase 3 efficacy studies were set up at
a tine when treatnent targets were not as stringent
as they are today.

Intensity of the effort to characterize
the pul nonary function test changes and to show
that they were reversible can be seen by the fact
that the NDA subm ssion contains data from over
43, 000 PFT neasurenents perforned in over 4,000
adul t subjects.

Qur conclusions fromthe program as Dr.
Cropp will show, are that inhaled insulinis
ef ficaci ous as short-acting subcutaneous insulin.
It provides long-termglycemic control, up to two
years in controlled studies. Mre patients prefer
it to their previous treatment. And, we have seen
it to be well tolerated, with hypoglyceni a

conparable to injected insulin. W have al so seen
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it to produce a larger insulin antibody response to
t he subcut aneous hunman insulin, and to produce
smal |, around one percent, early, non-progressive,
asynptomatic, reversible declines in pul nonary
function tests. The nechanismof this is unknown
but under continued expl orati on.

Now | would like to hand over to Dr. Anne
Cropp to take us through the results of the
clinical program

Overview of dinical Program

DR. CROPP. ood norning. M. Chairman
and conmttee nenbers, my name is Anne Cropp and |
amthe global clinical |eader for inhaled insulin.
I would Iike to thank the committee and the agency
for the opportunity to present the clinical
efficacy and safety data for inhaled insulin, or
I NH.

The presentation will cover four topics,
an overview of the clinical devel opnent program
hi ghlights fromclinical pharnacol ogy; the short-
and long-termefficacy; and the safety of | NH

Next slide, please. First | wll provide
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27
an overview of the clinical devel opnent program

Next slide. As noted in Dr. Jackson's
presentation, the clinical devel opment program for
I NH was conprehensive. The controlled Phase 2
studi es and Phase 3 group 1 studies had a prinmary
focus on efficacy. The Phase 3 group 2 studi es had
a primary focus on safety, utilizing highly
standardi zed met hods of lung function testing.

Next slide. There are three main data
sets in review ng the nunbers of individuals
participating in the INH program the clinica
phar macol ogy studi es, the controlled Phase 2/3
studies, and the set of controlled and uncontroll ed
Phase 2/3 studies. |In total, 4,613 individuals
participated, with 3,274 receiving INH O those,
2,498 adult patients received INH in the Phase 2/3
st udi es.

Next slide. This slide provides the main
denographic information for the 2,498 adult
patients that received INH in the Phase 2/3
studies. The nean age of patients with type 1

di abetes was 38 years and their BM was 25. The
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mean age for patients with type 2 di abetes was 57
and their nean BM was 30. Ten percent of type 1
patients and 20 percent of type 2 patients were
non-white. These denbgraphics are simlar to the
conparat or popul ation provided in your briefing
docunent .

Next slide. This slide presents the | NH
exposure for the 2,498 patients whose denographics
I just provided, and 1,698 were treated for over
one year and 821 were treated for nore than two
years. The nedi an exposure for type 1 and type 2
patients was approximately 1.7 years.

Next slide. Next | wll discuss the
clinical pharmacol ogy.

Next slide. A conprehensive set of
clinical pharmacol ogy studi es has been conpl et ed
using the Phase 3 INH fornulation. | will now
hi ghli ght the results.

Next slide. The bioavailability of INHis
approxi mately 10 percent relative to subcutaneous
regular insulin in patients with type 1 and type 2

di abet es.
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Next slide. This figure illustrates the
following oral inhalation of INH  Approxinmately 40
percent reaches the alveol ar space, the primary
absorption site for insulin. Once absorbed
systemically, INH has the sanme disposition
characteristics of recomnbi nant human insulin.

Next slide. INH is absorbed nore rapidly
than sub-q regular insulin and as rapidly as sub-q
insulin lispro.

Next slide. This slide illustrates the
phar macodynanic profile for 6 mg of I NH versus 18
units of sub-q insulin lispro and 18 units of sub-q
regular insulin in 18 healthy male volunteers. On
the Y axis is the nean glucose infusion rate
expressed as a percent of maxinmum This is the
anmount of glucose required to naintain a constant
bl ood glucose level and is a neasure of insulin
phar macodynam cs. The Trmax for | NH denonstrates
rapid uptake, simlar to the onset of action of
insulin lispro. The duration of INH is |onger than
lispro and is comparable to regular insulin.

I NH di spl ays dose |inear pharnacokinetics
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and each increase in dose results in a separable
i ncrease in AUC and Crax when studi ed over 1-6 ng.

Study 1012 investigated the dose
proportionality of INH over the range of 1-6 ng, a
range that includes the nmost conmonly used doses.
Using 1 ng and 3 ng blisters alone or in
conmbi nation, there is an increase in AUC with
increase in dose. The next slide will show you the
AUCs for each patient in this study. On an
i ndi vi dual basis, there was a consistent increase
in INH exposure with increase in dose.

PK studi es have shown that three 1 ng
blisters are not equivalent to one 3 ng blister as
a function of the intrinsic properties of the
delivery system This was specifically studied in
trial 1006, as shown in the next slide.

The overall systenic exposure follow ng
inhal ation of three 1 ng blisters is 40 percent
greater and the Cnax 27 percent greater than that
followi ng the inhalation of one 3 mg blister. This
is a function of blister fill weight and the

aer odynami cs of the inhalation device. | would
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note that inappropriate substitution of three 1 ng
blisters in place of one 3 ng blister was not a
clinical problemin over 2,500 patients
participating in the devel opnent program The
proposed labeling will clearly indicate that three
1 ng blisters cannot be substituted for one 3 ng
blister.

Next slide. Studies have al so exam ned
the effects of age, gender, race and BM on PK of
INH and have found no effect. Snoking does
significantly affect the absorption of | NH
Smokers achi eved higher total and maxi mal insulin
concentrations than non-snokers. |NH should not be
used in snokers, and this is in the proposed
| abeling. Bioavailability tends to be higher in
patients with COPD, and in patients with asthma it
tended to be lower than in volunteers. The
proposed |l abeling will note these changes.

Next slide. The intra-patient variability
with 1 ng and 3 ng doses were conparable to that
observed with regular sub-q insulin.

Now | would like to turn to efficacy.

file:///Z|/Storage/0908ENDO.TXT (31 of 314) [9/20/2005 3:02:35 PM]



file:/l/Z|/Storage/0908ENDO.TXT

32

This presentation is going to focus on the primary
evi dence for efficacy com ng from Phase 2 studies
and the Phase 3 group 1 studies. Key supportive
efficacy data provided by Phase 3 group 2 studies
will also be presented. Please refer to Table 2 of
the briefing document, on page 30, to assist you as
the various study nunbers are identified.
Hi ghlighted in bold are those protocols that
studied INH in type 1 diabetes, studies 102, 106,
107 and 1009. These were efficacy studies where
the prinmary endpoi nt was change from baseline in
henogl obin Alc. In addition, three Phase 3 group 2
studies provide additional efficacy information in
type 1 diabetes, study 1026, a six-nonth
phar macodynam ¢ study using an intensive insulin
regi men; study 1027, a three-nonth pul nonary safety
study; and study 1022, a long-term safety study.
The boxed insert lists the studies according to
whet her the insulin reginen used in the protoco
was intensive or standard.

Next one. In bold are those protocols

that studied INH in type 2 patients that were
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i nsulin-using at study entry, studies 103 and 108.
These were efficacy studies where the primary
endpoi nt was change from baseline in henogl obin
Alc. The long-termsafety study, 1029, also
enrolled insulin-using patients with type 2
di abetes. The boxed insert notes that all these
studi es used a reginen of INH plus a basal insulin.

In bold are those protocols that enrolled
patients with type 2 di abetes who were on ora
agents or diet and exercise alone at study entry,
studi es 104, 109, 110, 1001 and 1002. These were
ef ficacy studies where the primary endpoint was
change from baseline in henoglobin Alc, with the
exception of study 110 in which the prinmary
endpoi nt was the percent of patients achieving a
henogl obin Alc | ess than 8 percent at end of study.
The boxed insert lists the studies according to
whet her the I NH group received INH alone or INH in
conbi nation with an oral agent.

I will now present the results for the
efficacy studies and all data will be fromthe ful

anal ysis data set. The next several slides wll
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show t he adj usted nean treatnment group differences
i n henogl obin Alc change from baseline and their 95
percent confidence intervals. As noted in your
briefing docunment, FDA identified their use of 0.4
percent as the threshold margin for noninferiority.
This is represented by the dotted vertical Iine.
This slide shows the adjusted nean
di fference in change from baseli ne henogl obin Alc
in study 102, a Phase 2/3 nmonth expl oratory study
in patients with type 1 diabetes. There are two
Phase 3 studies in type 1 diabetes, studies 106 and
107. Both were six-nmonth noninferiority studies
with prespecified noninferiority margin of 0.5.
Study 106 used a standard insulin reginen as the
comparator and study 107 used a conparat or
intensive insulin reginen of three tinmes daily
regular insulin and twice daily NPH.  For both
standard and intensive protocols the upper bound of
the 95 percent confidence interval did not cross
the prespecified noninferiority margin, nor the
margin of 0.4. These results indicate that |INH was

noni nferior to sub-q insulin in the treatnent of
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adult patients with type 1 diabetes.

Study 103 was a Phase 2 three-nonth
exploratory study in type 2 insulin-using patients.
Study 108 was a Phase 3 study in insulin-using
patients with type 2 diabetes. This was a
six-nmonth noninferiority trial with a prespecified
noninferiority margin of 0.5. The upper bound of
the 95 percent confidence interval did not cross
the prespecified noninferiority margin, nor the
margin of 0.4. These results indicate that | NH was
noninferior to sub-q insulin in the treatnment of
type 2 insulin-using diabetes patients.

The next series of slides will show
efficacy data in patients with type 2 di abetes who
are non-insulin using. In study 104, a Phase 2
three-nonth exploratory study, |NH denobnstrated
greater reduction in mean human henogl obin Alc than
in patients on a regi men of oral agents.

This slide highlights Phase 3 superiority
studi es, 109, 110 and the six-nonth high strata for
studies 1001 and 1002. In study 109 | owering of

henogl obin Alc with INH added to oral agents was
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significantly greater than lowering with ora
agents alone. In addition, there was significant
| oweri ng of henogl obin Alc by INH al one compared to
oral agents.

Effi cacy was the primary objective of the
six-nmonth tinme point for studies 1001 and 1002
These protocols stratified patients according to
their baseline henpgl obin Alc into high, greater
than 9.5-12 percent, and low, |ess than or equal to
9.5 percent, strata. Superiority was the
prespeci fied goal and was denonstrated for patients
in the high strata of both studies. |In study 110
the primary endpoint was the percentage of patients
achi eving a henogl obin Alc | ess than 8 percent at
end of study. Significantly nore INHtreated
patients achi eved goal than did patients treated
with rosaglitazone.

In patients in the low strata, |ess than
or equal to 9.5 percent, of studies 1001 and 1002
noninferiority was denonstrated when | NH was added
to an oral agent conpared to adding a second ora

agent .
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In summary, results from Phase 2/3 studies
indicate that INHis effective in the treatnent of
adult patients with type 2 di abetes when used
alone, in conbination with a basal insulin or in
conbination with an oral agent.

In addition to the three- to six-nonth
trials where efficacy was the primary endpoint, the
I NH program includes four controlled trials that
measure the efficacy of I NH over a two-year period.
O note, the earlier slide showed efficacy at six
mont hs for studies 1001 and 1002. \When the PFT
change becane evident these trials were extended to
treatment of one years and then two years. The
timng and | ogistics of the anendnents allowed for
approxi mately one-third of these patients to
continue into the extension studies and henpgl obin
Alc was collected as a secondary endpoint. These
two-year data will be presented

The other two large trials, study 1022 in
patients with type 1 diabetes and study 1029 in
patients with type 2 di abetes, were protocols

exam ning pul nonary function as the prespecified
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primary endpoint. Change in henogl obin Alc was
al so collected and two-year data will be presented.

This slide shows nean henogl obin Alc data
fromthe two-year analysis of study 1022 in type 1
patients. Henogl obin Alc control is naintai ned over
two years in both groups. |In study 1029, in
patients with insulin-using type 2 diabetes, the
results are simlar with glycenmic contro
mai nt ai ned over two years.

Shown here are henogl obin Alc data from
patients conpleting two years in studies 1001 and
1002. Data fromother cohorts are simlar. These
data al so support the continued efficacy of I NH
over two years.

A six-nonth controlled trial was designed
to study the pharmacodynani cs of intensive reginens
of insulin INH versus sub-gq. Henoglobin Alc is
noted at the top of the slide with simlar glycemc
control in the order of 7 percent in each group
In addition, the postprandial glucose |evels
remai ned well controlled throughout the study.

In study 107 satisfaction was assessed
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using a validated questionnaire. The nean change
from baseline for the treatnment satisfaction scales
is shown here, with bars to the right show ng

i mproved satisfaction. Al 12 scales relating to
regi men outconmes and net benefit significantly
favored INH conpared to sub-q insulin. Patients
are nore satisfied with INH conpared to sub-q

i nsulin.

Simlarly, in type 2 study 109
statistically significant inprovenment was observed
in the treatnent satisfaction scales of efficacy,
pref erence, advocacy and general satisfaction when
conpared to oral agents.

In sunmary, the data presented support
that INH is as effective as sub-q regular insulin
in patients with type 1 and insulin-requiring type
2 di abetes; effective in type 2 diabetes used
al one, in conmbination with basal insulin, and in
conbi nation with an oral agent; has sustained
efficacy over two years; and is preferred therapy.

The next section will focus on safety.

First I will summari ze adverse events. This slide
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shows adverse events regardl ess of causality in
patients with type 1 diabetes participating in the
controll ed Phase 2/3 trials.

This slide shows AEs occurring with a
frequency of 10 percent or greater in either the
INH or sub-q insulin groups. |Increased cough was
the event occurring noticeably nore often in
patients receiving | NH

This slide shows adverse events in
patients with type 2 diabetes. As in type 1
di abetes, increased cough occurred noticeably nore
often in patients receiving | NH

This slide presents all serious adverse
events that occurred in nore than three patients
with type 1 diabetes and type 2 di abetes
participating in the controlled Phase 2/3 clinica
trials. Hypoglycem a was the npbst common SAE in
patients with type 1 diabetes and SAEs related to
coronary-artery disease were nobst conmon in
patients with type 2 diabetes. |In both type 1 and
type 2 diabetes there is no evidence for an

increase in SAEs in INH-treated patients.
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As of the safety update, 32 patients died
in the clinical devel opnent program and of these
28 patients died during treatnment or within 30 days
of last receiving study drug. This includes 9 INH
patients and 7 conparator patients who participated
in the controlled Phase 2/3 studies, with an
incident rate, shown in parentheses, of 0.44 per
1, 000 subject nonths for INH and 0.35 for
comparator. In the non-controlled extension
studies, 12/1,449 INH patients died giving an
i ncidence rate of 0.41, which is very simlar to
that seen in the controlled studies. There were
four deaths occurring nore than 30 days foll ow ng
the | ast dose of study drug, one in INH and three
i n compar at or.

The next several slides will focus on
hypogl ycenia. The FDA definition of hypoglyceni a
will be featured defined as bl ood gl ucose | ess than
or equal to 36 ng/dL and/or requiring assistance.

This slide presents a pool ed anal ysis of
hypogl ycenmic events in patients in the controlled

Phase 2/3 studies. On the Y axis is the event
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rate, the nunber of events per subject nonth. In
patients with type 1 diabetes the event rate was
compar abl e between I NH and sub-qg treatnent groups,
at approxi mately one event per nonth. |In type 2
patients the event rate was | ower but conparabl e
between I NH and sub-q groups. 1In non-insulin-using
patients the event rate in INH patients was | ower
still, and the | owest event rate was seen in the
group receiving oral agents.

This slide sumari zes henpgl obin Alc and
hypogl yceni ¢ events in studi es where the conparator
arms included t.i.d. short-acting insulin. Across
protocols in type 1 patients using intensive
insulin regimens the event rates for FDA-defined
hypogl ycenmi a were conparabl e between the I NH and
sub-q treatnent groups while still achieving a
henogl obin Alc of less than or equal to 7.5
percent.

The bar graph on the right shows severe
hypogl ycenic events. Note the Y axis in events per
100 subject nmonths. In the pool ed anal ysis, shown

in the bars on the far right, severe hypogl ycem a
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was simlar in the INH and sub-q groups. In study
107 INH had a higher rate due primarily to one
patient, a college student, who accounted for 12/43
events. N ne of these 12 events occurred during a
col |l ege break and did not have confirmatory bl ood
gl ucose nmeasurements. Wen this patient is
removed, as shown in the second blue bar, the rate
of severe hypoglycem a is noticeably reduced. O
note, this patient enrolled in the extension study
and reported only two events in the ensuing two
years of INH treatnent. |I|ncreases in severe
hypogl ycem c events in INH treatment arns were not
noted overall, nor in the |argest study, 1022

This slide shows that there is a
noti ceabl e reduction in hypogl ycem c event rates
with duration of study therapy in both INH and
sub-q insulin patients. Simlar patterns are noted
in type 2 patients that are insulin using and in
those not previously using insulin.

This slide shows the diurnal variation of
hypogl ycemi c events. |INH patients tended to have

hi gher event rates in the early norning as conpared
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to sub-qgq insulin, while the converse was true for
m dday. Inportantly, |ower hypoglycem c event
rates at all tine points were seen with conti nued
duration of study participation.

The next section will focus on pul nonary
safety. Pulnobnary safety was a focus during the
entire clinical programand a specific focus of
Phase 3 group 2 studies. The pul nonary topics that
will be presented are PFT results, chest x-rays and
HRCT and respiratory adverse events.

Pul monary function was conprehensively
assessed. This included standard spirometric
tests, lung vol une neasurenents and assessnent of
di ffusing capacity. This presentation will show
FEV1, a standard spironmetric endpoint, as it is a
robust neasurenent that is sensitive to changes in
both airway function and |ung volunme. There are
al so | NH-associ ated changes in DLco. The DLco
changes were very simlar in magnitude and pattern
to FEV1, and a full summary of DLco is presented in
the briefing document and will not be shown here.

The next several slides will illustrate
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mean adj usted treatnment group differences for FEV1
change from baseline. |n Phase 2 studies FEV1
changes did not show a consistent signal. Data
from nmost of the Phase 3 studies, however, showed a
consi stent snall | NH associ ated decrease in FEV1
on the order of 1-1.5 percent change from baseli ne.
Subsequent to identifying this effect, the focus of
the Phase 3 group 2 studies was pul nonary safety.

This slide shows the distribution of
change frombaseline FEV1 in patients with type 1
di abetes in the controlled Phase 2/3 studies at the
three-nonth time point. The | NH associated
decrease in FEV1 is due to a shift in the
distribution of FEV1 changes, and is not caused by
the occurrence of notable outliers. 1In patients
with type 2 diabetes the distribution is very
simlar.

Shown here is the change from baseline in
FEV1 in type 1 patients fromstudy 1022 over two
years. The | NH associ ated decrease in FEV1 was
small and fully manifest at the first assessnent

time point, three nonths. As illustrated in the
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top boxes, annualized change in FEV1 bet ween nonths
3 and 24 and the corresponding intervals for nonths
3-12 and 12-24 showed no significant difference.

Simlarly, in insulin-using type 2
patients, two year data from study 1029 showed t hat
I NH-associ ated decrease in FEV1 was fully manifest
at the first assessnent tine point, nonth three,
and annual i zed change in FEV1 was similar beyond
t hr ee nont hs.

The change from baseline FEV1 in type 2
non-insulin-using patients conpleting two years of
treatnent in the extension studies 10001 and 1002
are shown on this slide. |In these studies the
first assessnment tine point was nonth six. The
treatment group differences favoring conparator
seen after six nmonths did not progress. The
results of all three studies establish that
I NH-associ ated decreases in FEV1 were fully
mani fest at the first assessnent tinme point and did
not progress in up to two years of treatnent.

The next two characteristics that will be

presented are tine of onset and reversibility.
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Study 1027 specifically examned the time of onset
and reversibility of |INH associated FEV1 changes in
patients with type 1 diabetes. Random zed patients
received 12 weeks of INH or Scientific insulin,
foll owed by a 12-week period where all patients
received sub-q insulin. The results are shown on
the next two slides.

I NH was associated with a small,
approxi mately one percent decline frombaseline in
FEV1 conpared to sub-q insulin. The INH decrease
occurred as early as 1-2 weeks after initiation of
INH and did not get larger with continued | NH
treat ment.

This slide shows the withdrawal phase,
shaded in yellow. Wthin tw weeks of | NH
wi thdrawal treatnent group differences are
resolved. It should be noted that although a
specific 12-week tine point shows an | NH decrease
slightly | ess than the average change, | NH showed a
val ue | ess than conparator at six of the seven tine
poi nts during the treatnent phase and a val ue

greater than or equal to conparator at three of the
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four tinme points during the w thdrawal phase.

In addition to this data, the resolution
of FEV1 changes has been shown in two-year
controlled trials in patients with type 2 diabetes
and in a random zed w thdrawal from an open-| abe
extension trial. This slide was presented earlier
and shows the change from baseline FEV1 in the
two-year conpl eter cohort from studies 1001 and
1002 in type 2 diabetes. PFTs were performnmed
during the 12-week withdrawal followi ng two years
of treatnment. The resolution of treatnent group
di fferences occurred within six weeks of
di sconti nuati on.

Anot her protocol that was designhed to
exam ne pul nonary function in | onger-termtreatnment
was study 111. Study 111 was an uncontroll ed
extension trial available to patients conpleting
one of the specified listed Phase 3 trials. In
order to obtain random zed information in patients
receiving long-termINH the protocol was anmended to
study PFTs in patients randomy assigned to either

continue INH or withdraw to sub-q insulin or ora
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49
agents. The randomi zed withdrawal design is
particularly robust since it includes an enriched
group of patients who are achieving both a
favorabl e response and good tol erati on,
specifically matching patients who are likely to be
receiving long-termINH in medical practice.

Foll owi ng the withdrawal of INH, FEV1 is
noted to increase. Shown on the left is the
increase in patients with type 1 di abetes, and on
the right in patients with type 2 diabetes. FEV1
changes favoring the group discontinuing | NH
therapy equal in magnitude to the treatment group
differences following treatnent initiation occur in
both the type 1 and type 2 patients, and further
support the observation that the effect of FEV1
resolves after up to three years of I NH
admi ni stration.

In sunmary, | NH associ ated decreases in
FEV1 occur early; are small in nmagnitude; are not
driven by outlier subjects; are non-progressive;
and resol ve upon di scontinuation

Havi ng characterized pul nonary function
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test results, the next pulnonary safety topic is
chest x-ray and HRCT. Eight patients in conpleted
and ongoi ng control |l ed Phase 2/3 studies had a
significant change in their chest x-ray findings
frombaseline. O these, 54 were INH patients; 15
sub-q insulin; 11 patients receiving oral agents.

O the 54 INH patients, two were | ess abnormal and
52 more abnornal .

Abnormalities were localized to one of the
four listed areas. Follow up imging was perfornmed
as part of standard care and of the patients with
| ung parenchyma abnormalities foll ow up i magi ng was
performed in 25 and resolution of the abnormality
was seen in 22 of these 25. O the three without
resol ution, there was one case of |ung cancer, a
topic which will be discussed separately. Al |ung
vascul ature had abnornalities resolved. The
pattern seen in the conparator groups was simlar
and no consistent pattern of INHrelated
abnornal ity was evident.

HRCT was al so performed, with the HRCTs

interpreted by a radiologist blinded to treatnent
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assignnent at a central reading site. HRCT data
cane fromtwo sources. First, in the six-nonth
substudi es for three controll ed Phase 3 studies
HRCT results were interpreted as being normal or
abnornmal at baseline and end of study. Patients
whose scans were abnormal at baseline met entry
criteria for study participation. Hi ghlighted in
bol d are the nunber and proportion of subjects
whose scans were normal at baseline and abnornmal at
end of study, or whose scans were abnornal at
basel i ne and becane nmore abnornal at end of study.
The val ues noted in bold are simlar between the
INH and sub-q insulin groups. The HRCT results
fromstudy 1029 in insulin-using patients with type
2 di abetes show no increase in the INH treatnent
groups conpared with sub-q insulin groups, with
nom nal increase in the sub-q group

The dat abase eval uated for | NH pul nonary
safety conprises 2,498 INH-treated patients, with
durations of up to seven years. This slide shows
respiratory adverse events, regardl ess of

causality, reported in two or nore patients with
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type 1 and type 2 diabetes in the controlled Phase
2/ 3 studies. Three respiratory adverse events
occurred at an appreciably greater frequency with

I NH, increased cough, dyspnea and increased sputum
Cough and dyspnea wi |l be addressed separately.

I ncreased sputum occurred in 3-4 percent
of INH conpared to 0.5-1 percent of conparator. As
a group, nasopharyngeal adverse events of
epi staxis, laryngitis, pharyngitis, rhinitis,
sinusitis and altered voice al so occurred nominally
more often with INH than with conparator, although
the di fference between groups was | ess consistent.

Cough occurred with greater frequency in
patients receiving INH | NH associ ated cough
occurred nost often during the first nonth and
decreased with continued I NH adm nistration. It
was mainly mld in severity and one percent of
I NH-treated subject discontinued due to cough. 1In
studi es 1022, 1027 and 1029 a specific cough
assessnent tool was used. Cough occurred within
seconds to mnutes after dosing, rarely occurred at

night and was rarely productive. 1In addition,
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cough was not associated with decreases in FEVL.

For dyspnea the najority of cases were
mld. A formal dyspnea assessnent using the
BDI / TDI was used in studies 1022, 1027 and 1029
No clinically inportant nean changes were
identified in either treatment with exposures up to
two years. There were five SAEs of dyspnea in the
control | ed database. O these, four occurred in
comparator-treated patients and one in an I NH
patient.

Overall, the nunber of respiratory SAEs is
lowin both the I NH and comparator groups. There
was one event of bronchospasmin an I NH patient and
one event of dyspnea and, as nentioned, there were
more events of dyspnea anong conparator patients
Ast hma was reported as an SAE in three INH patients
with type 2 diabetes. There were no reports of
asthma as an SAE in patients with type 1 di abetes.
It should be noted that all serious respiratory
adverse events occurred in patients with type 2
di abetes, with the exception of a single case of

pneunonitis in a patient with type 1 diabetes
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treated with sub-q insulin.

Overall, asthma is reported infrequently
and conparably in the INH and sub-q insulin groups,
and rarely causes discontinuation. There are,
however, nore reports of severe asthnma and asthnma
causi ng discontinuation in patients receiving | NH

There are two additional rel evant serious
adverse events that are presented in the briefing
docunent. These are pleural effusion and |ung
neoplasm These will be discussed in the next two
sl i des.

There were no cases of pleural effusion in
the controlled two-year studies. In the Phase 2/3
program pl eural effusion was reported in eight | NH
patients and three sub-q insulin patients. Seven
of the eight INH cases occurred in the uncontroll ed
extension studies and one in COPD trial 1030. The
INH patients are listed here. In six of the
patients the pleural effusions developed in the
setting of nedical conditions well-known to cause
pl eural effusion. |In tw patients an etiol ogy was

not identified, a 58 year-old man with a mnute
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ef fusion that resol ved continued INH treatnent, and
a 13 year-old boy with an effusion on day 351. The
cause of his pleural effusion was never determ ned
and the case summary is presented in the briefing
docunent .

A review of malignant |ung neopl asm cases
i s included because of a theoretical concern
arising frominsulin being a very weak |igand for
grow h factor receptors. |In the clinical program
there were four cases of malignant |ung neopl asm
Al four cases were in patients with type 2
di abetes, and two in the I NH group were present
upon retrospective review of chest x-rays prior to
study entry. Al patients had a history of
snoki ng. The total nunber of observed malignant
| ung neoplasns in the INH group is less than the
seven predicted based on nodeling from Kai ser
Per manent e dat abase.

The next three slides will review the use
of INH during intercurrent respiratory illness and
in patients with mld to noderate underlying |ung

di sease. This slide shows glycem c control and
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hypogl ycenmi c events in 394 type 1 and type 2
INH-treated patients during periods with and
wi thout intercurrent respiratory illness.

As seen in the top half blue shaded area,
there was similar glycemc control during periods
with and without intercurrent respiratory ill ness.
As seen in the bottomhal f, there was no evi dence
of increase of risk of hypoglycema in INHtreated
patients with intercurrent respiratory illness.
Patients with intercurrent respiratory illness
rarely discontinued or tenporarily interrupted
treatment with | NH

In the integrated cohort of 149 patients
with mld to noderate asthma gl ycem ¢ control was
mai nt ai ned and there was no excess hypogl yceni a.
The pattern of respiratory AEs and the nmagnitude of
FEV1 change was sinilar to non-asthna patients.

I NH and conparator reported a simlar number of
asthma AEs and there was only one SAE in a
conparator patient. The nunber and total of severe
asthma exacerbations in the ongoing study 1028 was

not remarkably different between groups.

file:///Z|/Storage/0908ENDO.TXT (56 of 314) [9/20/2005 3:02:35 PM]



file:/l/Z|/Storage/0908ENDO.TXT

Sinm | ar observations are noted in patients
with mld to noderate COPD. |IN these patients |INH
achi eved conparabl e gl ycenic control without
excessi ve hypogl ycem a, and had a pattern of
respiratory AEs and nagni tude of FEV1 change
simlar to those seen in patients w thout COPD

There were four respiratory SAEs in | NH
patients, two of which were exacerbations of COPD.
In study 1030 the nunber of non-severe COPD
exacerbations was higher in the INH group. There
was, however, only one severe COPD exacerbation. A
summary of the interimreports for studies 1028 and
1030 are appended to the briefing docunent.

The last safety topic is insulin
anti bodi es. | NH associ ated antibodies were first
observed in the Phase 3 studies using a
sem -quantitative RLB assay. A second, nore
quantitative RLB was devel oped and used in | ater
studies. |INH adnministration is associated with an
increase in insulin antibody |evels that have been
characterized as 1gG This rise is noted in

approximately 75 percent of all INH patients, and
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the antibody | evels are generally higher anong
patients with type 1 diabetes and fenal es.

The next several slides illustrate data as
box plots, as described in figure 56 of the
briefing docunment. |In these box plots the nedian
is shown as the center horizontal line within each
bar. The blue solid line joining bars connects the
means. The 25th and 75th percentiles, bottom and
top edges of the box; whiskers extend fromthe box
to the farthest point within 1.5 tines the
inter-quartile range. Values beyond that are
i ndi cated by an X

These data fromstudy 1022 in type 1
di abetes show that insulin antibody |evels rise
within the first several nonths foll ow ng the
initiation of INH and plateau after approxi mately
6-12 nonths of treatment.

In type 2 patients that are insulin-using,
INH i ncreases insulin antibody levels in a simlar
pattern but to a |l esser extent. Discontinuation of
INH results in a decline in insulin antibody |evels

and has been denpbnstrated in two studies. In study
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1027 all patients receiving INH were switched to
sub-qg insulin after week 12. Using the
quantitative assay, results show that antibody
| evel s decreased within four weeks of stopping | NH
Study 111 was an earlier trial and used
the senmi-quantitative assay. The first set of
data, |abel ed baseline, is the point at which
patients were randomi zed either to continue |INH
therapy or to discontinue INH therapy and use sub-q
insulin or oral agents. The antibody |evels
decreased by nore than 50 percent in the initial
three nonths and by nore than 60 percent in the
following nonths after long-termI|NH treatnent.
Four separate nmethods were used to exarm ne
the potential calibrator inpact of |INH associated
insulin antibodies, scatter plots of antibody
| evels in selected clinical paraneters; binary
distribution plots of antibody |evels in subjects
with and without selected clinical findings; tine
pl ots of FEV1 decreases and antibody |levels; and a
specific review of all AEs of an allergic nature.

Dat a has been extensively exanined to
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assess a potential correlation of insulin antibody
|l evels to clinical endpoints. No correlation was
found with any clinical endpoint, including key
paraneters of henogl obin Alc, hypoglycenm a, insulin
dose or PFTs. There is no discernible difference
in the distribution of insulin antibodies in

subj ects with cough, dyspnea or notable PFT
decl i nes.

This is a representative slide showi ng the
scatter plot of insulin antibodies with change from
basel i ne henogl obin Alc in a two-year subset of
patients in study 1022. There was no correl ation
bet ween henogl obi n Alc and anti body | evels.

Overall, the reporting of AEs of an
al l ergi c nature was conparabl e between groups in
the control |l ed Phase 2/3 studies. One patient
experienced an apparent hypersensitivity reaction
characterized by bronchospasm and eosi nophilia one
month following initiation of INH therapy. This
patient's synptons resolved pronptly after stopping
I NH and receiving standard treatnment.

A specific tinme plot analysis was al so
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performed to exanine whether there is an

associ ation of insulin antibodies with FEV1
decline. This slide shows the change from baseline
FEV1 in the INH and sub-q insulin groups in study
1027, along with the level of insulin antibodies in
the INH group. Wile the I NH associated FEV1
decline occurs one to two weeks followi ng I NH

admi ni stration and does not progress, antibodies do
not noticeably rise until after the first few
weeks.

In sunmary, INH is associated with higher
insulin antibody |evels conmpared to sub-q insulin.
Mean anti body | evels plateau after 6-12 nonths.
Antibodies are of the 1gGclass. Insulin
anti bodi es are not associated with changes in
henogl obi n Alc, hypogl ycem c events, insulin doses
or PFTs. And, insulin antibody |evels decline
after discontinuation of I NH

Now it is our privilege to have Dr.

Wl liam Cefalu present the nedi cal need for inhaled
insulin. O note, Dr. Cefalu comes to us under

difficult circunstances fromthe Penni ngton
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Bi omedi cal Research Center in Baton Rouge,
Loui si ana.
Medi cal Need

DR CEFALU:. | want to thank Dr. Wbolf and
the conmittee for giving nme the opportunity to
di scuss nedi cal need. Wth my brief presentation
really have essentially three goals. First and
foremost, | want to make the case that there is a
benefit of glycemc control in reducing
conplications. The mpjority of our patients in
this country fail to achieve glycemc control. |
al so want to make the case for the benefit of
insulin treatnment, particularly in type 2, and
rai se issues that there is resistance for its use
in type 2 diabetes. Finally, | would like to
di scuss that the availability of new innovations,
i ke pul monary delivery of insulin, offers an
alternative and has the potential to greatly
i mprove glycemnm c control

I would like to start with this first
slide and recap what Dr. Cropp said about the

efficacy for the henoglobin Alc. W have known for
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years that inproved glycemc control will reduce
conplications and, clearly, fromthe diabetes
control and conplications trial in type 1 diabetes
we have seen that.

W have al so seen for the UKPDS study in
type 2 diabetes that glycem c control reduces
conplications. So, it has been proven both in type
1 and type 2 that glycemc control, as assessed by
an objective marker, the henoglobin Alc, is related
to reduction in conplications.

But there is also sonething interesting
about the UKPDS. |f we now extrapolate and put the
ADA goal on these particular graphs, we begin to
appreci ate anot her observation, and that
observation is sinple that it appears there is no
t hreshol d behi nd which inprovenent of glycemc
control does not reduce conplications. | will
state that these were not prospective studies but
this is kind of an epideni ol ogi c eval uation

Clearly, another exanple is the
EPI C- Norfol k study where, even in non-diabetic

i ndi vidual s, when we | ook at the reduction in the
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henogl obi n Alc where the relative risk of
cardi ovascul ar di sease, nortality, is reduced.

So, based on these studies we have been
gi ven sone gui del i nes by governi ng agenci es of what
is an acceptable |level for the henogl obin Alc.
Clearly, we know that the optimal level is a
henogl obin Alc less than 6.5 percent. That is the
non-di abetic range. But the Anerican Association
for Cinical Endocrinol ogy woul d suggest a | eve
| ess than 6.5 percent, as woul d the European
Associ ation for the Study of Diabetes. Anerican
Di abetes Association sets a goal of less than 7
percent. Cearly, in clinical medicine we would
think that anything greater than 8 percent would be
unacceptable. W this background, how well have we
done in this particular country?

Vell, we can take sone of the data from
the surveys the NHANES |11, conducted between 1998
and 1994, and the NHANES between 1999 and 2000, and
clearly it was suggested that with NHANES |||
approxi mately 44 percent of our patients were

controll ed below the ADA goal in the NHANES II1.
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By the survey from 1999 to 2000 that was about 37
per cent.

How wel | are we doing as far as glycenic
control conpared to the other risk factors? Well,
I think in this particular study we can suggest
that maybe hypertensi on rates have not
significantly inproved. Here is sone good news in
the sense that it appears that |ess of our patients
wi t h di abetes have high cholesterol as there are
significantly greater diabetics with cholesterols
under 200 in this particular study.

Now, nationwi de how well are we doi ng?
Well, this is a report fromthe Anerican
Association for dinical Endocrinology so this
schematic represents the percentages of patients in
each state above the goal established by the
Anerican Association for Cdinical Endocrinol ogy.
You can see in color here the 11 hi ghest states.
The national average is about 67 percent, neaning
that two our of three people in this country are
above the goal established by this organization

So, the question is why is it that we have
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such lack of adequate control in this country,
particularly for type 2? W can suggest that type
2 is a very progressive disorder and keeping up
with the progressive nature of this disease is a
challenge clinically. W do know with all the

pat hophysi ol ogi ¢ abnormalities with type 2, clearly
the one that is ever-changing is the insulin
secretion abnormalities. It is dimnished at the
time of diagnosis. It continues to dimnish over
time and we need to keep up with treatnent to

mai ntain glycemc control. This is shown clearly
in the United Kingdom study, again, with the
suggestion that at diagnosis approxi mately 50
percent of beta-cell function is already gone.
This continues to decline over tine.

So, now for a look at this progressive
nature of the disease and now conpare that with the
current treatnment paradigmin this country, many of
us agree that by the tine you diagnose a
non- phar macol ogi ¢ approach is indicated--diet and
exercise. Once that fails, we have choi ces of

nmonot herapy in nany different classes of drugs and
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there is efficacy for every one of these agents.
When that fails we generally choose a drug froma
different class and conbination therapy is
incredibly effective. Wen that fails we generally
add insulin to the conbination and eventual |y that
may fail and we have to go to 24-hour insulin
dosi ng, a physiologic reginmen of basal insulin
conbi ned with bolus therapy at each neal. But |
woul d argue that the biggest clinical hurdle is
taking this step toward insulin initiation, and
am goi ng to show you sone data that may suggest
this.

If we now go back to the schematic of the
UKPDS, | woul d now suggest that based at diagnosis
we can provide a phasic nanagenment for our
patients. At diagnosis phase one, we can argue,
woul d be nonot herapy. But with the continued
progressive nature of the insulin secretory
abnornalities this is going to progress and the
patient will proceed to conbi nation therapy.
Eventual |y that patient may need insulin therapy.

It has been estimated today, dependi ng on whom you
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read, that 40-50 percent of type 2 diabetics may
need insulin currently.

Now, what is the criteria for advancing
fromone phase to the next? Well, if we |ook at
the current goals of glycemc control, and with the
under st andi ng that glycenic control is necessary to
prevent conplications, we can say, well, if you
don't achieve goal with any phase of nmanagenent we
really should go to the next phase of nmanagenent.

How well are we doing in this country?
Wl |, again, going back fromthe NHANES II1 versus
the NHANES in 1999 to 2000, we clearly have shown
that there is not a great inprovenent in glycenic
control, but what is interesting is that treatnent
patterns appear to have changed. Those individuals
who were treated w th non-pharnacol ogi c therapy
only have actually decreased. Those individuals
treated with oral agent al one have actually
increased. | think the good news is the fact that
insulin conbined with oral agents has actually
increased in our population, but use of insulin

al one has actual ly decreased.
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When you | ook at the conparison of NHANES
Il versus 1999-2000, it suggests that 27 percent
of the population is treated with insulin and there
i s perhaps no significant change over this tine
i nterval .

I would also like to share with you and
i ntroduce a concept called clinical inertia. By
definition, this is just failure to advance therapy
based on the need. This was a study that was done
by Brown's group.

This is a popul ation of Kaiser Pernanente
northwest in the United States, O egon and
sout hwest ern Washi ngt on, where they went back
bet ween the years of 1984-2002. Over 7,000
patients were evaluated. 1In this situation they
| ooked at the | ast henpbgl obin Alc that was recorded
before they was advanced. |In this situation, for
those individuals on diet and exercise about 2.5
years el apsed before treatnment was changed. In
this situation the | ast henogl obin Alc recorded was
about 8.6 percent. Now, this contrasts with the

ADA goal of 7 percent. So, anything above 7
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percent we are tal king about a significant increase
in conplication rate.

Now, once they failed diet and exercise
they were either random zed to sul fonylurea or
metformin., Well, with the sulfonylurea about 2.9
years elapsed. Wth the last treatnment HbAlc
averaged about 9.1 percent for netformn. About
2.2 years elapsed on netformn therapy and the | ast
HbAlc recorded in this paper was about 8.8 percent.
Now, for the conbination of the two agents, for
these individual s about 2.8 years el apsed, and by
the time treatnment was abandonment HbAlc was 9.6
percent. | think this study clearly denonstrates
the clinical inertia that we were referring to.

How many patients were advanced if the
HbAlc was greater than 8 percent? Again Brown's
paper suggested that if you failed
non- phar macol ogi ¢ t herapy about 66 percent advanced
once the A1C was greater than 8 percent as opposed
to approximately 35 percent and 44 percent with
sul fonyl urea and netform n nonot herapy. But the

patients who probably needed it npbst, those who
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failed conbination therapy with the highest HbAlc,
only 18 percent advanced.

So, this suggests that is no question that
there is a clinical inertial in this country. Now,
if you look at this particular study and suggest if
a patient was di agnosed and went through each phase
of managenent with the current HbAlc's that were
established, that would mean in this particular
study a patient would be left with five years with
an HbAlc greater than 8 percent and 10 years with
an HbAlc greater than 7 percent. So, | don't think
there is any question we are not getting aggressive
with treatnment, as denonstrated with this |arge
managed care group.

So, the barriers do exist. There are
patient barriers and | don't think there is any
question. | don't think many of us really
understand all the concerns of a patient whether it
is conpliance issues, fears of scarring, sone other
perception. W also know that there are physician
concerns, maybe not tine to inplenment insulin; a

| ack of resources; other concerns anong physicians.
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There is no question there are real and perceived
adverse events. Anong those are wei ght gain,
hypogl ycem a. This figures into a patient and
physi ci an deci sion about insulin. W also
recogni ze that in order to get physiologic contro
you may require nultiple daily injections. The
only way to give insulin currently is with
injection. So, it is these latter two paraneters
that, with the availability of an alternative means
of insulin, may help the patient. | think that has
been clear. There is some evidence in the
literature to date that suggests that there is sone
anxi ety and concerns anbng patients either to start
insulin or, if they are on insulin, to go to nore
physi ol ogi ¢ regi nmens.

So, the question | will ask is if inhaled
insulin was avail able what could we expect? Well,
this is a study that was presented just this |ast
year by Freemantle's group. In this situation they
took individuals that we think nost need insulin.
In fact, in this particular study about 77 percent

of patients actually had a henogl obin Alc greater
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than 10 percent. Now, they were given guidelines,
and they were given education regarding the need to
advance therapy. |n one group they were given
essentially conventional guidelines. They were
educated on oral agents. They were educated on
insulin syringes, the risk to benefit ratio.

On the other hand, another group--there
were about 350 in each group--were given education
not only on conventional therapy but about the
availability of inhaled insulin, again, the
benefits and efficacy of inhaled insulin if it was
available. Ganted, this is a hypothetical study
but, once again, it tal ks about patient attitude.

In this study about 15 percent of patients
only given conventional education opted for use of
an insulin reginmen. However, with the availability
of inhal ed nedicine about 43 percent, alnost three
times as many individuals, opted for treatnent with
insulin therapy. Now, | would argue that in this
situation this group of patients that npbst need
insulin, the availability of an alternative neans

of insulin allowed these people, based on
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hypot heti cal grounds, to make a choi ce.

Actual insulin treatnment in this group was
actual ly about 16 percent. This is despite that
over half the physicians wanted to inplenent an
insulin reginen. So, clearly the patient
pref erence appeared to be stronger than the
physician preference in this particul ar study.

In conclusion, | just wanted to recap that
I think glucose control renains inadequate for the
majority of the patients in this country despite
significant evidence regarding its benefit. |
don't think there is any question for the need and
ef fectiveness of insulin. | nean, it was nentioned
here, we have insulin and its use in this country
and it is beneficial but there is resistance to use
of insulin on clinical grounds. | think this
resistance to use insulin is secondary to many,
many factors. Finally, | would like to argue that
the availability of inhaled insulin can overcone
many of these factors and, as such, as great
potential to inmprove glycemc control in nmany of

our patients. Again, | appreciate the opportunity
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to provide this update. Thank you
Benefit and Managi ng the Ri sk

DR. JACKSON: Thank you, and it remains to
me now to summarize this |arge and wi de-rangi ng
package of data that we have presented. Then
wi Il show you how we plan to nanage the safety
aspects of inhaled insulin once it becone avail abl e
to the public.

We have shown inhaled insulin to be as
ef ficaci ous as short-acting subcutaneous regul ar
insulin in patients with both type 1 and type 2
di abetes requiring insulin. It is effective in
type 2 di abetes when used al one, in conbination
with basal insulin and in conbination with ora
agents. It provides long-termglycemc control in
both type 1 and type 2 di abetes. And, nost
patients preferred inhaled insulin over previous
subcut aneous and oral agent treatments. We
anticipate this to translate into better acceptance
of insulinization and conpliance with prescribed
insulin treatment. In turn, this should result in

earlier and better glycemic control in the diabetic
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popul ation outside of clinical trials, with a
benefi cial inpact upon di abetes conplications.

The nobst common adverse event that we saw
was hypogl ycemia as with, an no nore than,
subcut aneous insulin. There was an increased
anti body response which was not |inked to inportant
clinical outcones. Cough was the nost conmon
pul mronary synptom This was generally nild, nostly
post -i nhal ati onal and inproved with tine on
treatnment. There were snall early, non-progressive
and reversible asynptonatic declines in pul nbnary
function. W don't know what causes this; we have
an under st andi ng of what doesn't. It doesn't
appear to be due to acute bronchoconstriction. It
is unlikely to be inflanmatory. W have initiated
a risk managenent programto fully explore the
mechani smand follow the | onger-termeffect.

We conpl etely understand that inhal ed
insulinis a first exanple of a pol ypeptide
i ntended for therapeutic delivery via the lung over
peri ods of many years. Therefore, we are

committing to an extensive and prol onged risk
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managenent plan. As you can see, this program
contains activities to mininize both known and
potential risks. It also contains activities to
i ncrease our know edge in areas where information
is, understandably at this tinme, limted. W
understand the need to continue to assess the
| onger-termeffects on pul nonary function. W
understand that we need to be able to nmonitor for
rare pul monary events. W understand the interest
in this product for children and adol escents and
our need to increase our know edge in this group of
patients.

We propose to institute conprehensive and
careful education and custoner care prograns. W
wi Il set up enhanced pharmacovi gil ance procedures
to intensify followup for rare respiratory adverse
events in particular. W will propose |abeling
that closely follows the conditions of our clinica
program

I want to show you as an exanpl e how we
intend to ensure that patients use the two

different dose strength blisters correctly. First,
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|l et me show you how they used themin our clinica
program W know that 1 ng and 3 ng doses were
used safely and effectively. Al patients were

di spensed 1 ng and 3 ng blisters at treatnent
initiation. They were instructed to self-titrate
up or down by 1 ng increnments, dependent upon homne
gl ucose nmonitoring. Instructions were given to
themto use as few blisters as possible at each
dosi ng sessi on.

Let's see how the patients actually took
blisters in our Phase 3 efficacy studies. You can
see here that on average over 80 percent of
patients used 1-7 ng doses at nealtinmes. That
means 80 percent of doses conprised 1-3 blisters,
whi ch al so neans 1-3 puffs per dose
Interestingly, we have calculated that for the
entire clinical program patients took over 10
mllion puffs of inhaled insulin.

In our proposed | abeling we will show, as
seen here in this table, how different doses are
achi eved using different blister conbinations.

This particular table has been generated in
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di scussion with the European nedi ci nes eval uation
agency. Note that we al so show the approxinate
equi val ence to insulin international units to help
under st andi ng by those physicians nore famliar
wi th the meaning of such units.

We sel ective al so provide for education of
patients to self-titrate by 1 ng increnents There
will be clear tactile and visual differentiation of
the blisters, including coloration differences.
There will be education of physicians to closely
monitor patients on the initiation of inhaled
insulin therapy. W wll manage the risk of
substitution of one 3 ng blister with three 1 ng
blisters by clear |abeling, including secondary
packagi ng, and educati on. \Where unavoi dabl e
substitution is necessary, specific instructions to
use two 1 ng blister in place of one 3 ng blister
will be given in |abeling, and education materials
as well with a recomendation to carefully nonitor
gl ucose | evels.

We al so propose specific studies to attain

know edge where our understanding is limted. Note
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the I ength of observation we are proposing, with
studies running into the next decade, one not
completing until the end. Note also the focus on
lung effects with | ong-term pul nonary function
being nmonitored in strictly standardi zed studies
over five years continuous and seven years
cunmul ati ve dosing. Note the continued enphasis on
under st andi ng effects in asthma and COPD over

| onger-term exposure. Also, we continue to explore
the nmechani smof lung function effects with ongoing
bronchoal veol ar | avage studi es and proposal s for
further preclinical and clinical studies of this
mechanism W intend to restart pediatric studies
after consultation with the agency.

This effort is not inconsiderable. Let ne
| eave you with an exanple of what this really
means. In this one study we are proposing to
enroll 5,000 patients to assess, anongst other
things, whether there are a snmall nunber of
patients who are unusually sensitive to the |ung
ef fects, and whether the product |abeling safely

manages that.
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This study will random ze patients to be
observed over five years. This |arge study
enphasi zes our determ nation to nanage the
introduction of this pioneer treatnent with the
utmost diligence and the fullest of rigor

Wth that, | thank you for your attention
and put us at your disposal for questioning.

Commi ttee Di scussion

DR. WOOLF: | want to thank the sponsor
for a conplete and understandabl e presentation. W
will now take questions fromthe panel. This seens
to be a bashful panel so | will start. There are
several slides on the sanme thene, 58, 59 and 60,
whi ch show di fferences in pul nobnary function tests,
FEV1 between the comparator and INH, using time
increments to denonstrate that there was no change
over time. | would like to ask whether that is
per haps the nost relevant way to do this. Wuld a
trend analysis over time be a better analysis to
| ook at whether there is a difference between
groups over the entire tinme period? | don't know

whet her that has been | ooked at, but picking tines
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can give you all sorts of different results. Has
t he sponsor | ooked at alternative nethods?

DR. JACKSON: W have | ooked at
alternative nmethods and | will ask Dr. Richard
Ri ese, who is our internal pul nonary expert, to
gi ve you sone exanpl es.

DR RIESE: So, we used the tine analysis
to sort of provide all the data. You know, what it
does is a slope is calculated for each subject over
the determ ned tines, and then the data of the
sl ope analysis is the average of the subjects of
the slope over the indicated tinmes. So, it
actually incorporates all the data we have.

W al so have done ot her nethods, other
ways of |ooking at that. Can | have slide P-539,
pl ease? What this figure shows is sort of a
conpilation of all the data we have in our
long-termtwo-year trials. What it shows is the
adj usted nean treatnent group differences for each
time point for each trial, starting at the first
post -baseline visit at three nmonths and extendi ng

to 24 nonths.
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When | tal k about treatment group

differences | nean the nean difference at each tine

poi nt between the INH group and conparator. It is
the INH mnus the conparator. |If the value is
negative, it favors conparator. |f the value is

positive, it favors INH. So, this was plotted over
each nonth. The pink dots refer to study 1029,
treatment group differences in 1029. The green
dots refer to study 1022 in type 1 diabetics. The
dark blue dots refer to study 10001 and 1002, again
in type 2 diabetics.

As you can see, there are small but
consi stent treatnent group differences favoring
conparator therapy. The inportant point | want you
to notice is that these treatnent group differences
fromnmonths three to nonths 24 are conpletely flat.
It looks Iike you can draw a flat line right
through those points, that is, there is no
progr essi on.

I want to draw your attention to nonth 24
The treatnent group difference for study 1022 was

34 nL. The treatnent group difference for study
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1029 was 35 nL. The treatnent group difference for
study 1001 and 1002 was 39 ni--remarkably
consistent. In the shaded yellow area is the

wi t hdrawal data that is derived from 1001, 1002
type 2 diabetics showi ng resolution of treatnent
group differences within six weeks of cessation of
therapy after two years of continuous therapy.

DR. WOOLF: O her questions? Yes?

DR. KING This is a procedural question
I have a nunber of questions, should we start them
now?

DR. WOOLF: If they are related to the
sponsor, yes. If it is specifically related to the
presentation, yes but we will give you one or two
and then we will nove around.

DR KING So, | will ask just a couple.
The first one is there is a proposal to study
bronchoal veol ar 1 avage in this popul ati on and
wonder if there are prelinmnary data that have
| ooked at bronchoal veol ar | avage to this point.

DR. JACKSON: Prelimnary data from our

program or from other people' s? No, there is no
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prelimnary data. The studies are ongoi ng and they
are in type 1 and type 2 di abetes patients. The
data fromthat | do not anticipate being avail abl e
until the end of next year at the earliest. These
are quite difficult studies to do. They require a
nunber of |avage assessnents for each patient.

DR KING | wll just ask one other
question now. Showi ng the data for lung function
changes the way you have shown it | think is fine,
but what is nore interesting to ne, and maybe you
can clarify for nme, when you |l ook at the actua
nunber of subjects who had a greater than 10
percent change in a paraneter which, as
pul nonol ogi sts we think is real, we find that there
were upwards of 10 percent of the popul ati on who
had such a change. So, | wonder could you comment
on those patients and what happens to t hem over
time.

DR JACKSON: Yes, we have | ooked at
patients with 15 percent and 20 percent changes.

We t hought | ooking at 20 percent ones were probably

the best ones to look at to see if there was a
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signal particularly in those particular patients,
and | will ask Dr. Riese if he could exenplify what
we have seen.

DR RIESE: Could | have slide P-55 in the
preview, please? This is the change in FEV1 over
time for individual patients, every patient in our
Phase 2/3 controlled clinical trial on INH therapy
who at any point in the trial had a change in FEV1
of 20 percent or greater. There are 54 persons
over time and 54 lines in the spaghetti plot tine
format.

Interestingly, of these 54, 25 patients
recovered their FEV1 spontaneously while on INH to
within less than 20 percent change, show ng that
there is quite a bit or variability in the FEV1
measurenents in these people. W picked out three
subj ects who sort of |ooked like they were falling
out of the group, and 8153 and 6285 were subjects
wi th known cardi ac di sease, diagnosis CHF and
cardi ac di sease. Patient 2621 is a subject in an
ongoing trial, 1029. |Interestingly, the reason

he/ she stops there is because that is when the data
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cut-off was. At that point this patient got a

pul nonary consult. The pul nonary consultant could
find no clinical reason for the FEV1 decline. The
patient continued on the study and has subsequently
improved to | ess than five percent decrease from
basel i ne wi thout any change in treatnent.

The orange lines are the washout data that
we have, the cessation of therapy, data from 1001
and 1002. There are ten subjects there, for nine
of these subjects the FEV1 during washout either
i nproved or stabilized. One of the subjects had a
vari abl e course, starting at mnus 24 percent FEV1
at plus six weeks went to mnus 17 percent, and
then at plus 12 weeks went to mnus 30 percent.

Can | have the next slide, please? | want
you to conpare this in your mnd to what happens in
our conparator group. There were 44 subjects in
the conparator group who had a decrease and change
in FEV1 of greater than 20 percent at any tine in
our trial. The patternis quite simlar. W see a
| ot of bouncing around. |In fact, of these 44

subjects 25 inproved while on INH therapy to | ess
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than 20 percent from baseline. Again, we see about
three patients that are falling out of the group,
and 1667 was a gentl eman who went into heart
failure and was withdrawn for a PFT decline.
Interestingly, 8114 and 6767 were in the early
Phase 3 studies and these patients were elected to
enroll in the INH extension studies. So, this is
the control; they were not on INH  Follow ng this,
they elected to enroll in the I NH extension studies
and their PFT stabilized thereafter.

Again, we see the discontinuation in the
orange, the fallout. There are seven patients
there. O these seven patients, six either
stabilized their FEV1 or increased their FEV1
during the washout phase of this study. DR WOOLF
Thank you.

DR JACKSON: So, what we see here is that
there is really no defect that is fixed after two
years; it still seens to inprove. And, | think a
lot of this is due to variability. | think
under|yi ng your question m ght be can you identify

why these particular patients--is there anything

file:///Z|/Storage/0908ENDO.TXT (88 of 314) [9/20/2005 3:02:35 PM]



file:/l/Z|/Storage/0908ENDO.TXT

89
about the patients that had the bigger changes?
The answer is there is but it is equivalent in both
groups. So, the older patients, those with the
bi gger FEV1 at baseline, those are the ones that
tend to get the bigger changes.

DR. WOOLF: Dr. Stoller and then Dr.
Schust er.

DR. STOLLER | have several questions
about the design and structure of 1030 which, |
understand, is the prospective population with
COPD, which | couldn't elucidate fromthe various
docunents. So, let me sinply pose those questions.
In 1030 specifically, how nmany centers were
involved? It is arelatively small nunber of
patients.

Let nme perhaps list the questions because
they are serial. The other regards the entry
criteria. There is sone text on page six of the
appendi x with regard to the possibility that
non-snokers were entered into the COPD popul ati on
and | aminterested in sone clarity about the

nunber of eligible participants who would, in fact,
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have been non-snokers in the COPD popul ati on.

Third, it would be helpful to characterize
the baseline FEV1 characteristics of patients
enrolled and their FEV1 strata, that is to say to
characterize the decline in FEV1 stratified by the
basel i ne FEV1 inpairnent which is not possible to
do fromthe avail abl e docunents. Cbviously Dr.
Ki ng's question about categorical analysis,
significant drops stratified by baseline inpairnent
woul d be inportant to understand. |In other words,
I think it gets to the comment you nade that the
bi gger FEV1 declines were seen in those patients
with larger baseline FEV1, which is what | think
heard you say, but actually seeing that |aid out
woul d be quite hel pful. Then perhaps | have sone
fol l owon questions as well.

DR. JACKSON: | think you have picked up
on sonme of the very critical points around 1030
that have been vexing us to sonme extent as well.
There is a considerabl e nunber of centers in this
particular study and Dr. Riese will give us sone

more information on that.
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You picked up the question on snokers. M
menory, and | amsure Dr. Riese will correct ne if
| amwong, is that all, if not nearly all of these
COPD patients enrolled, had been previ ous snokers
but it is critical for this particular product that
we do not have patients who are currently snoking.
Ex- smokers, fine; current snmokers, no because of
the variability in absorption that cones as a
result of snoking and changi ng snoki ng patterns.
think that is a critical thing. That is why it is
so difficult to get hold of these patients.

DR. STOLLER Right, | take that point but
my question specifically involves the eligibility
for enrollment in the COPD trial anbng non-snokers,
just for clarity.

DR JACKSON: Al right, thank you. |
will pick that up as Dr. Riese answers the rest of
the questi on.

DR RIESE: | have your questions written
down, at least three of them | nmay have mi ssed the
| ast one. But just to close the | ast question by

Dr. King and then | will address the questions--is
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t hat okay?

Coul d we have P-41, please? W have
defined in our NDA cohort these notable decliners,
and we have defined a notable decliner with FEV1 of
greater than 15 percent from baseline to the | ast
observation in DLco of greater than 20 percent from
baseline to the | ast observation. In this cohort
generally in all our controlled Phase 2 trials we
generally see about 30 percent increase in the INH
number .

However, | want to draw your attention to
our new Phase 3 studies, 1022, 1026, 1027 and 1029.
The reason | want to do this is we use very well
controll ed, rigorous PFT nonitoring in these
specific studies. What | mean by that is that
every patient was neasured on the sanme nachi ne at
each site. Each technician who adm nistered the
test had to take a two-day course and had to pass a
witten test and a practical test before they could
adm ni ster the exam And every test, within 24
hours, was reviewed by our contractor, Quantom and

feedback was given to the sites if there were

file:///Z|/Storage/0908ENDO.TXT (92 of 314) [9/20/2005 3:02:36 PM]



file:/l/Z|/Storage/0908ENDO.TXT

problenms with this.

What we noticed when we used in a
multi-center strategy these rigorous PFTs is that
not only did the nunber of notable declines fal
but the difference between the INH and the
subcut aneous, the comparator group, becones much,
much smaller. This was very reassuring to us.

Now noving on to the other questions,
could I have slide--

DR WOCOLF: We are over tinme. It |ooks
like this afternoon is relatively light so we wll
entertain a few nore questions but brevity would be
appreciated. So, go ahead.

DR. RIESE: Could | have P-544 in preview,
pl ease? Study 1030 has been a very difficult study
to enroll despite the very large anpbunt of effort
by the investigator comunity, and between 1028 and
1030 we have 99 investigative centers, just to give
you an idea of the effort that the investigator
community has put into this. In ternms of the entry
criteria, | think your question was there is a

caveat saying that non-snokers who neet the
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criteria, if reviewed by the sponsor, may be
admitted. As far as | know, there were no
non-smokers in this trial so far.

Your third question referred to baseline
FEV1 in 1030 specifically. Let's see, can | have
P-504, please? This is a table listing the
post - bronchodilator FEV1 for the I NH and
subcut aneous group of the subjects enrolled in
1030. You can see that for the mgjority of the
subj ects the FEV1 was between 50 percent and 80
percent in both groups.

DR. STOLLER May | ask just a follow on
question? Cbviously this speaks to relatively mld
COPD in the entry cohort for 1030. The followon
question was to stratify the changes in FEV1
stratified by the baseline FEV1 in these patients.
In other words, as you showed in your outliers, a
one liter decline in FEV1 is clearly far nore
i mpactful for a patient whose baseline FEV1 is 50
percent predicted than it is in sonmeone whose
baseline FEV1 is 80 percent predicted. In

understanding the risk profile of I NH versus
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conparator, it would be inportant to exam ne those
al nost categorical anal yses stratified by baseline
FEV1. Does that make sense?

DR JACKSON: Yes, it does. It nakes a
great deal of sense. The problemfor us at the
monent is that this is an ongoing study. W have
given you an interimanalysis. | think we have
about 30 patients on inhaled insulin in that
particul ar study. Wen we have sufficient
patients, | take your point and that is a good
thing to do.

DR. WOOLF: Dr. Schuster?

DR SCHUSTER. M question actually has to
do with treatnment satisfaction because, just given
the background that this is a fairly |aborious
therapy and that it takes a while that gets good at
it, efficacy appears to inprove and side effects
appear to decrease but it looks like it doesn't
start leveling out until about six nonths. So, ny
question then is, nunber one, when were the
treatment satisfaction scales done? How early in

the therapy? 1Is this an enotiona
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96
satisfaction--great, | don't get to take shots?

The second question then is, you know, if
we are seven nonths out into therapy did this
conbi ne all your studies? Because in sone studies
they did nore work than others. In some studies
they took it three tines a day but they didn't take
as many injections. So, ny question is are the
sati sfaction subscales then a summary of all the
studi es that have been done or very specific,
really equival ent | abor therapies?

DR JACKSON: W didn't do satisfaction
studies in all of the studies that we did. The
ones that we showed you were a conposite of | think
three main studies, the nain efficacy studies.
Those studies |lasted for three to six nonths, and
the satisfaction scales were done at baseline but
then at the clinic visits at three nonths and six
mont hs, and they were done before measurenents of
henogl obin Alc or anything like that so they were
done before the patients really knew what the
effect, in objective ternms, on their diabetes was.

DR. WOOLF: The conmittee has warned up
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Drs. Caprio, Watts, Follmann and Cal houn.

DR. CAPRIO Yes, | amnot a pul nonol ogi st
but | am questioni ng whet her we have the proper
control here in terms that to understand whet her
the side effects on the lungs are do to insulin or
whatever is in the preparation, | think we need to
see whether they have to use the product w thout
the insulin and do PFTs or pul monary function to
see what is happening to the |ung.

DR JACKSON: W haven't done anything
with patients who are not diabetic. W have done
it in patients who are not taking insulin in a
nunmber of those studies, 1001, 1002, where we
showed that out to the six-month time point the
compar ator groups took oral therapy only, no
i nsulin.

DR CAPRIO I nhal ed?

DR JACKSON: Inhaled for the treatnent
group. The conparator group, they did not take
insulin. Are you asking whether we should do it
with just a pl acebo?

DR CAPRIO Right, for the lung, you

file:///Z|/Storage/0908ENDO.TXT (97 of 314) [9/20/2005 3:02:36 PM]



file:/l/Z|/Storage/0908ENDO.TXT

know. In terns of understanding whether it is
insulin. It may not be insulin. Insulin may be
very friendly.

DR JACKSON: | accept that and it is one
of the things that we have to do in trying to
under stand the nechanismof its effect, to try to
get that excipient powder into lungs. It is very,
very difficult. Unfortunately, one of the
difficulties--or one of the good things | suppose
is that insulin itself gives the powder the
characteristics that are needed in order to get
into the deep lung and to get the absorption. It
is very, very difficult to get a placebo that would
actually allow you to get to the deep I ung.

DR WOOLF: Dr. Watts?

DR. WATTS: The old saying is a picture is
worth a thousand words. It was nice to see the
vi deo of the device in use, but | need to get mny
hands on one to see what it is like. | amcurious
about the learning curve for patients; the anount
of education and training that is needed; the

speci fic question about the procedure once the
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blister had punctured and how | ong does the patient
have to inhale the dose and what happens if they
wait too long. And patients who are taking insulin
typically have a draw full of syringes and a vial
full of needles so if there is device failure there
i s backup. What about device failure with your

devi ce?

DR JACKSON: Al right, | can answer part
of that question and then | will turn the rest of
it over to our pharmaceutical sciences expert, M.
Jim Spavins. | amassured that the cloud that is
fornmed needs to be inhaled wthin about 20 seconds
after its formation. So, if you run away to the
t el ephone you need to go through the procedure
agai n.

In ternms of training and in terns of
device failure, | will ask M. Spavins if he wll
gi ve us some nore details.

MR, SPAVINS: There are several parts to
you question. First of all froma training point
of view, as Dr. Jackson nmentioned, there will be a

conprehensive training programinstituted to ensure
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that patients are trained in how to use the device.

I think the second part of your question
was what about device reliability in the clinics?
The devices perforned very robustly in the clinic.
We know that by three different analyses. First of
all, while the device was in the clinic we would
periodically check on its performance to nake sure
it was perform ng as expected. W have what we
have a planned return program where we
prospectively pulled devices back fromthe clinic
to see how the device was doing. Thirdly, there is
a |l arge anobunt of mechanical robotic testing that
is done in vitro on the product to denonstrate,

t hrough substantial nechanical cycles that equa
several times its expected use life, that it
perfornms satisfactorily.

DR. WOOLF: To followup on that, do you
actually have a device here that we can see in
addition to the video? Nunber two, who will be
training? The physician will be training the
patient, each patient? The nurse educators?

mean, that is going to require a fairly robust
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effort to train mllions of potential users.

DR. JACKSON: So, the first question was
did we bring any devices with us? No, deliberately
so because we thought that people would spend quite
a lot of tine playing the device and may not
necessarily hear what we were saying.

DR. WOOLF: | think you are doing us a
di sservice. W can play and think at the sane
time.

[ Laught er]

DR JACKSON: Touche. In terms of
education, the intent is to formally train
investigators and clinic nurses and heal thcare
providers who will be, in turn, training the
patients. W will give videos or DVDs out, many
different fornms of training in order to nake sure
that the patients do use the device properly.
Underlying the question is, you know, is there
training and the answer is definitely. People have
to be trained how to use this and the first few
i nhal ations give a different result to the |ater

i nhal ati ons as patients get used to it.
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DR WOOLF: A followup to the question
that | perhaps | didn't ask as clearly as | might,
and that is were there device failures during the
course of these studies? |If so, what failed and
what backup plan was in place?

DR. JACKSON: | think you asked the
question very clearly the first tinme and we forgot
to answer it. M. Spavins?

MR. SPAVINS: Yes, there were device
failures in the clinic. There were two categories.
Some were self-inflicted actually. The programl
tal ked about where we woul d nmeasure the performance
actually required some mani pul ati on of the device
whi ch actually caused sone breakage. W did learn
some things during the programwth regard to
certain device nmechanical properties, for exanple,
the pull ring which you say had sone nechanica
robust ness i ssues whi ch have been resol ved.

Anot her good anecdote, one that sort of
denmonstrates where robots aren't humans, is that we
had a button that cracked during the clinica

trials. The reason | nmention that is that the
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robotic trials that did the cycling didn't have, of
course, sonme finger oils on them so when we
repeated it using sinulated oils we found that the
button could crack, and that was resol ved.

DR WATTS: | still don't have an idea of
how often there was a device failure and what, if
anything, is a backup. Did they have nore than one
devi ce?

DR. SPAVINS: Two questions and two
answers. |In the clinic we reported 2.9 percent
failures but after the ones | mentioned had been
resol ved we have only had 1/600 devices that had an
issue so that is the current rate.

Wth regard to replacenents, the cal
center that Dr. Jackson pointed out will be
avail abl e for patients that do have an issue with
the device during use.

DR. FOLLMANN: Just to clarify on that,
the 1/600 is 1/600 devices, not 1/600 uses?

MR. SPAVINS: Correct.

DR. FOLLMANN: Then | would like to ask

the question | was thinking about earlier so
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would Iike a little nore discussion of study 111
whi ch was the randoni zed w t hdrawal study where you
had patients who were happy and successfu
apparently taking inhaled insulin for various
|l engths of time, a year or two, and then they were
random zed to continuing inhaled insulin or to be
withdrawn fromthat. | wasn't clear about what
concl usi ons you drew fromthat study, if you did a
test of the two groups at the end and | assune you
did, and what conclusions you drew.

DR. JACKSON: So, the two groups that we
are tal king about are those who had been treated
for three nonths to three years and then one group
was w t hdrawn and the other group continued on
inhaled insulin therapy. Yes? And the conclusion
we drew fromthat is that essentially both groups
at baseline, after their three nonths to three
years therapy, had a reduction in lung function
which cane on early in their studies. And, the
group that stopped taking inhaled insulin had a
return of lung function by about approximtely the

sanme anount of loss that they had in their initia
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studies. Wereas, the group that stayed on inhal ed
insulin continued to have the sane anmpunt of
decline. That was the concl usion

DR FOLLMANN: So, you did the statistica
test for whether the two groups were different at
the end of six nmonths and three nonths?

DR JACKSON: W didn't do a statistica
test and you can see that the confidence
i nterval s--can we have M 67?

DR FOLLMANN: | just wanted to know
whet her the difference is due to chance or, you
know, was a real difference.

DR JACKSON: It occurred in both type 1
and type 2 patients and it is exactly what we saw
in 1001 and 1002, which were studi es where we knew
what the patients had been doing throughout in a
controll ed way.

DR. FOLLMANN: So, | guess a test wasn't
done?

DR. CALHOUN: | have one pul nonary
question and a couple of imunol ogy questions. In

the followon pul nonary function data you nenti oned
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that there was really no difference between inhal ed
i nsulin and subcutaneous insulin when the pul nonary
function testing was done in a very rigorous
fashi on, when you had careful control of both the
operator and the nachine. Am| taking the point--

DR. JACKSON: Looking at outliers? |Is
that correct?

DR CALHOUN: Yes.

DR. JACKSON: So, for patients who had
| arge changes there seened to be no difference
really between the groups. That is right.

DR. CALHOUN: So, | just wanted to be sure
that you weren't asserting that this was a
technical error. There is a real signal there--

DR. JACKSON: There is a signal. 1In those
studies there is a very real signal, a very rea
change. It is small. The point is when you
standardi ze and you are very rigorous with the
met hodol ogy and you train people well you don't see
the large variations in the neasurenent.

DR. CALHOUN: Thank you for that. Then on

the i mmunol ogy side, on the antibodies, have you
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eval uat ed the consequences of the 1gG cl ass
anti bodi es? |Is there any evidence of new conpl ex
formation? |s there any imrunol ogic activation of
these 1gG anti bodi es?

DR. JACKSON: | understand the question and
we have our internal expert on antibodies, Dr.
Krasner, who will be able to answer that.

DR KRASNER: W have not identified a
clinical consequence of the antibodies. W have
| ooked at our adverse events for evidence of imune
conpl ex di sease states and we have found no
i mbal ances with regard to unusual clinica
consequences. W have evaluated the antibodies in
many ways related to hypogl ycem a and gl ycem ¢
control as well and have not found such clinica
consequences.

DR. CALHOUN: | understand that you didn't
see reduction in efficacy and you didn't see any
increase in the need for inhaled insulin dose, but
did you |l ook specifically for circulating i mmune
compl exes?

DR. KRASNER: W do not have an assay for
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insulin immune conplexes. Insulin immune conpl exes
are thought to be very small conpared to other
|l arger antigens. | would like to ask Dr. Fineberg
to comrent further.

DR FINEBERG | nmune conpl exes that fix
compl enent are found in increased anpbunts in people
who have diabetes. Wien it has been | ooked for it
has not been related to insulin inmune conpl exes.

It is other conplexes that seemto be rel ated
primarily to inflammtory di sease that is present,
primarily vascul ar di sease. |t has been | ooked at
in a nunber of studies over the years, none very
recent in fact, but when it has been | ooked at,
conpl enent fixing anti-insulin antibody immune
compl exes don't seemto be rel ated

DR CALHOUN: Al ong those |ines, have you
eval uated for antibody formation of classes other
than 1gG class? That is, specifically have you
seen | gA class antibody or |gE?

DR JACKSON: W have eval uated the others
and this is the same 1gG and the sane pattern that

you see with subcutaneous human insulin. So, the
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ot her antibody cl asses we have | ooked at and we
don't see increases.

DR. CALHOUN: Thank you

DR WOOLF: Dr. King?

DR KING Thank you. There are a nunber
of inhal ational technique questions that need to be
addressed and we can wait on that.

DR. WOOLF: | think what we are going to
do is basically delay lunch so go ahead.

DR KING | amgoing to conme back to that
because | want to followup on the question rel ated
to i mmune conpl exes. W have debated, and maybe
you can clarify, what does diabetes do to the |ung
itself? Because the lung is basically a bunch of
bl ood vessel s and the m croangi opat hi c process
probably occurs in the lung in diabetes. W have
not really figured out what happens but we have
this view that diabetics develop |ung di sease from
the mcroangi opathic process. |Is that going to be
a problen? How are you going to address that?

DR. JACKSON: So, how are we going to

address the probl em of - -
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DR. KING As you continue to use this
i nhal ati onal therapy, will it increase or will it
af fect the m croangi opathic process in the |ung of
a diabetic patient?

DR JACKSON: Well, we are addressing it
by continuing to |l ook basically. W have run
studies so far with two years conti nuous exposure.
W have sonme that have gone to three years in an
uncontroll ed way and they were part of that
wi thdrawal study. W are proposing to continue to
run seven-year cunul ative dosing studi es and
five-year continuous dosing studies. These studies
are under way at the nmonent and we will continue to
|l ook to see if there is any effect. That is about
all 1 can say in ternms of the nechanism W will
| ook for the effect. W do have other
i nvestigations going on to | ook for mechanism In
terns of diabetic lung, we don't have any specific
studies. We would be happy to hear any suggestions
on that.

DR. KING M other question relates to

what is an ex-snmoker. It sounds sinple until you
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try to figure it out. Mst of us believe that you
have to have stopped snoking for nore than five
years to start to | ook a never-snoker. You never
actually look |ike a never-snoker but it takes a
long tine. You have said that you woul d consider
using this agent in never-snokers or ex-snokers so
how are you goi ng to define ex-snoker?

DR JACKSON: W define ex-snokers in our
particul ar studies as those patients who have not
snmoked for six nmonths. Follow ng those on, | ooking
at cotarine levels in patients during the studies
we saw no greater than two percent of patients with
i ncreased cotarine |levels, some of which, of
course, may have been due to passive snoking

DR. KING So, ny issue is that if you
| ook at the inflammtory conmponent of the di sease,
it takes about five years for that to disappear

DR. JACKSON: Yes, and we studied those
patients basically and we | ooked to see whet her
there was any effect of previous snoking. Forty
percent of our patients were previous snmokers in

our clinical program and we | ooked at those to see
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if there was any effect on the rate of change of
the pul nonary function decline, for instance. The
answer was no, there was no difference in those
particul ar patients.

DR KING So, | want to go to questions
about the technique. The video suggested to ne
that that was a very good technique. But the
question | have is when does a patient start to
inhale? This is something that we, pul nonol ogi sts,
have been trying to figure out for a while. So, do
they inhale it fromFRC, from Rv? Wen does the
technique matter? | amsure it does. And what
exactly is the techni que?

DR. JACKSON: The techni que does matter.
I am | ooking for volunteers to answer the question
about the techni que--

[ Laught er]

DR. KING So, in pul nobnary di sease when
they use inhalation therapy the patient has
two--well, two things happen. Wen you start to
use a bronchodil ator therapy, and | assume that

wi || happen here, you cough. So, the concern wll
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be that with the first treatnent they cough but

they still have the drug in their pharynx and their

trachea and the patient doesn't know will they

actual | y absorb enough fromthat inhalation that

they then have the effect of the drug, or should

they take another inhalation so they can do it

properly wi thout the cough. Wat would be their

moni tor that that was a bad inhalation and you

shoul d do anot her one?

DR JACKSON: A lot of questions in there.

Just one thing, you nade an allusion to

bronchodi |l ator therapy basically. The nechani sm of
this product is not quite like that an al butero

i nhal er for instance. You get a standing cloud and

the patient breathes through that cloud. That

cloud goes in very, very quickly very early in the

inspiration. Most, if not all, of the cloud is

i nhal ed and then inspiration continues. It is

very passive process; it is not an active process.

It is not a coordination of breathing so it is

relatively sinmple for patients to do, but they do

have to be told to breathe at the correct rate.
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have tried varying rates of force of inhalation,
speed of inhalation, and | ooked at the differences
there. It is pretty constant, the absorption is
pretty constant over quite a w de range of
inspiration rates. | will ask M. Spavins just to
update you on sonme of the other things that I
didn't answer.

MR. SPAVINS: | think enbedded in your
question are several engineering considerations
which I will try to answer and then Dr. Heise can
tell you howit is instructed to be used in the
clinics.

A couple of very inportant features of the
device, it is a standing cloud, as was nentioned
earlier, sort of design. The chanber actually is a
very inportant part of the design. The conpressed
anbient air that aerosolizes it goes into a chanber
which is about 200 nmL. It is specifically designed
for that volune to be only a fraction of what a
typical lung capacity would be so that evacuating
that volume is guarantied, and by form ng the

standing cloud first you are assured to get your
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dose.

Maybe you are famliar with other dry
powder inhalers where a patient's inspiration
energy has to do two things, not only inhale the
product but that is the energy that disperses the
product. That is not the design here.

The other thing is that our fornmulation is
a honogeneous dispersion. It is not a mixture of
exci pients that can separate out. So, the standing
cloud design is very inportant and was specifically
designed for this product to avoid any ki nd of
variations of the kind you are alluding to,
particularly 200 nlL chanber.

A coupl e of other points. The product has
a check valve and you cannot cough into it. It is
only one way. That sane check valve al so regul ates
how fast a patient can actually breathe into it.
Havi ng said that, those are the engineering
features that | can bring to the discussion. Then
potentially Dr. Heise can talk about the clinica
experi ence.

DR HElI SE: Thank you. | thought it m ght
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help if | just described howwe did it in the
clinical studies with the type 1 and type 2
patients. Basically, all the patients received an
information | eaflet and watched the video first.
Then we denonstrated the use to the patients and
let themdo a few practice inhalations using enpty
blisters. Usually it took about two to three
practice inhalations until they were famliar with
that and they did their first real inhalation. W
had to do a second training session very often in
the elderly type 2 patients but very rarely did we
have to repeat the training sessions for these
patients. Basically, after one or two training
sessions the patients were able to use the device
and they, thenselves, felt that this was very easy
to do.

DR. JACKSON: And | would point out that
Dr. Heise was one of our investigators who ran a
single study, study 1026, in which patients were
abl e to achieve HbAlc's of less than 7. So, he was
able to train themvery well

DR WOOLF: | amgoing to ask one bri ef
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question and then we will take a break. It gets
back to one of Dr. Watts' points. This |ooks like
a great toy, and what is the robustness of the
device in the hands of a three year-old who is
playing with their parent's device? |Is this
something that will wthstand when they throw it
against the wall, stonp on it and do other things
that a three, four and five year-old will do with
their toys?

DR. JACKSON. Thank you. It is designed
to be very robust but, again, Jimwll be able to
give us nore information on that.

MR SPAVINS: | think there are a couple
of perspectives. Wre you asking about child
resi stance or about general nechani smrobustness?

DR WOCOLF: Child resistance.

MR. SPAVINS: The product delivery system
which is both the inhaler and the blisters, as you
know, was presented to the Consuner Product Safety
Commi ssi on whi ch, of course, oversees child
resi stance packagi ng. Based on their evaluation of

the product, child resistance packagi ng was not
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appropri at e.

I will give you sone insight from what

they said. The oral toxicity of the insulin itself

is not active orally and, therefore, the

blisters--their rationale was--didn't require it.

The inhal er, of course, uses no propellants.
standard air. So, there is no inherent safety

issue with the device.

Havi ng said that, the other point is that

we have done, as you should do, standard drop

testing, ISTMvarious testing to nmake sure that the

device can, for the appropriate adult and patient,

be very robust.
DR WOOLF: But it hasn't been

chi | d- pr oof ed?

MR SPAVINS: No. Again, we went to the

Consuner Product Safety Commi ssion for that reason.

DR WOOLF: W will take a 15-m nute

break. The FDA will have its chance and then we

wi Il have lunch at the appropriate tine.

[Brief recess]

DR WOOLF: Can we get started, please?

file:///Z|/Storage/0908ENDO.TXT (118 of 314) [9/20/2005 3:02:36 PM]

118



file:/l/Z|/Storage/0908ENDO.TXT

119
It is nowthe FDA's turn. Dr. Mahoney will start.
FDA Presentation
Clinical Efficacy and Non-Pul nonary Safety Revi ew

DR. MAHONEY: Good norning, Dr. Wolf,
menbers of the advisory comrittee, |adies and
gentlenen. M/ nane is Karen Mahoney and | will be
di scussing sone findings of the clinical efficacy
revi ew and the non-pul nonary clinical safety review
of Exubera. Following my talk you will also hear
presentations from FDA bionmetrics regardi ng
hypogl yceni a anal yses, bi opharnaceutics regardi ng
speci al popul ati ons and dosi ng concerns, and
clinical pul nonol ogy regardi ng pul nonary safety.

My talk will be linited to the follow ng
topics. | will first outline the scope of the
devel opment program | will then give a brief
overview of the efficacy evaluation in type 1
di abetes, with a focus on the question of whether
Exubera can be used successfully in so-called
i ntensive control reginens, comensurate with the
opti mum managenent of type 1 diabetes. The

appl i cant has presented information regarding the
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efficacy of Exubera in type 2 diabetes and | will
not be presenting further information on that
topic. After a general overview of non-pul monary
safety I will introduce sone specific safety
topics, including issues related to hypoglycenia
and insulin antibody formation.

Pfizer undertook an extensive devel opnent
program for Exubera including over 50 Phase 2 and
Phase 3 clinical trials. Alnost 5 000 patients
were reported in the new drug application, over
3,600 of whom were exposed to inhaled insulin. The
patient tinme exposure was very substantial, wth
over 47,000 patient-nonths of inhaled insulin
exposure. Over 1,500 patients had nore than one
year of inhaled insulin exposure, with some
patients receiving inhaled insulin for up to seven
years in extension studies.

The FDA review to date has been an
enor nous and conpl ex undertaki ng, and nunerous
reviewers in nultiple review disciplines deserve
credit. Prior to Phase 3, the following are the

key findings: The applicant had denpnstrated that
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after inhal ation of Exubera insulin was absorbed
fromthe lung into the blood and that once that
insulin got to the blood via the lung, the insulin
coul d | ower bl ood gl ucose.

Maj or questions to which FDA wanted
answers from Phase 3 included can Exubera be used
to effectively manage types 1 and 2 di abetes? Does
Exubera have a different risk profile for
hypogl ycem a or other adverse events than one would
see with conparator agents? |In order to be able to
meani ngful Iy conpare rates of hypogl ycen a both the
i nhal ed insulin and the control groups needed to
achi eve conparabl e henpogl obin Alc's. G ven that
| arge vol umes of insulin and excipients were going
to be delivered chronically to the lung in powder
form the agency al so wanted to know what pul nonary
ri sks mght be associated with Exubera.

The revi ew team put a great deal of
thought into each of the efficacy indications
sought by the applicant. After review ng and
carefully auditing data submtted by an applicant,

I always ask nyself this question, if a patient was

file:///Z|/Storage/0908ENDO.TXT (121 of 314) [9/20/2005 3:02:36 PM]



file:/l/Z|/Storage/0908ENDO.TXT

122
sitting in front of me and asking ne does this drug
work well for mny disease, what would | say know ng
what | have | earned about the drug?

You have heard the applicant's
presentation. For their data regarding type 2
di abetes which | have carefully revi ewed and
audited for accuracy, | generally agree that it
appears that Exubera is effective in type 2
di abetes. Therefore, for a type 2 diabetic sitting
across for ne | would probably say, yes, | think
this drug woul d probably be effective for your type
of diabetes. For a type 1 diabetic, however,
m ght say | amnot sure. | wll attenpt to present
the reasons behind that uncertainty in the next few
sl i des.

This is the first product that has ever
been consi dered for approval by the FDA as a
substitute for injected pre-meal insulin for type 1
di abetics. W have tried to carefully consider the
evi dence that pre-neal inhaled insulin actually can
substitute for the subcutaneous adm ni stration of

pre-neal insulin, which is the only route of
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admi ni stration that has ever been avail able
previously.

There were several studies conducted in
type 1 diabetes but the two maj or conpleted
efficacy trials were studies 106 and 107. |n study
106 the conparator was subcutaneous regular insulin
adm nistered in the fashion usually considered
conventional control. |In study 107 the conparator
was subcut aneous regular insulin admnistered in an
intensive fashion, simlar to that adm nistered in
the | andmark Di abetes Control and Conplications
trial, or DCCT.

The DCCT established the current standard
for glycem c control of type 1 diabetes.

Therefore, for the review of efficacy in type 1
di abet es enphasis was placed on study 107 because
i ntensive glycem c control has becone the standard
for optinmal managenent of type 1 diabetes. Study
107 was a six-nonth, open-label, parallel group
study with a noninferiority design. Patients in
this study drug group received pre-neal inhaled

insulin three tines daily. Patients in the active
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control group received pre-neal subcutaneous
regular insulin three times daily. Al patients in
both treatnent groups received NPH insulin

subcut aneousl y pre-breakfast and pre-bed.

The trial included male and female adults
and adol escents with a wi de range of henogl obin
Alc's on entry. There were 103 adults in each
treatnment group. Because the applicant seeks only
an adult indication | will present the results for
adults in the following tables. Later in the
presentation | will touch on the evidence regarding
pedi atric efficacy.

The primary endpoint in study 107 was nean
change i n henogl obin Alc from baseline to 24 weeks.
For the adults in the study nean henogl obin Alc's
did not differ between groups at 24 weeks and the
change from baseline at 24 weeks was not
significantly different between groups. There were
henogl obi n Alc declines of 0.3 percent for the
i nhal ed insulin group and 0.2 percent for the
subcut aneous group. The Lees square neans

di fference between the groups for the change in
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henogl obin Alc from baseline to 24 weeks was mn nus
0.1 percent. Inhaled insulin was, therefore,
statistically noninferior to subcutaneous insulin
for this primary endpoint.

Sinmil|ar percentages of adult patients in
the inhal ed insulin and subcut aneous groups
achi eved henogl obin Alc's of |less than 8 percent
and | ess than 7 percent; 28 percent of inhaled
insulin group patients and 30 percent of
subcut aneous group patients achi eved henpgl obin
Alc's of less than 7 percent in 24 weeks. |n both
treatment groups patients who at study entry had
tight control, that is a henoglobin Alc less than 7
percent, were rmuch nore likely to have a henpgl obin
Alc of less than 7 percent at 24 weeks.

Fasting plasma gl ucose was slightly higher
in the subcutaneous group than in the inhaled
insulin group at study entry. At 24 weeks patients
in the inhaled insulin group had a nean fasting
pl asma gl ucose that was 21 ng/dL |l ower than it had
been at study entry, while patients in the

subcut aneous group had a nean fasting plasm
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glucose that was 5 ng/dL higher than it had been at
baseline. The reason for this difference between
groups is not clear. Logically, one would expect a
difference in fasting glucose to be nore related to
an evening, long-acting insulin than to a pre-neal,
short-acting insulin. However, patients in the
i nhal ed insulin group actually had sonmewhat | ower
mean evening and total daily doses of |ong-acting
insulin than the patients in the subcutaneous
group.

At zero and 24 weeks patients had a
standard neal test with neasurenents of plasma
gl ucose 30 mnutes before and two hours after the
meal . Patients had sinmilar baseline values for
post prandi al gl ucose excursion or the difference
between the 30 minute pre-neal value and the
t wo- hour postprandi al value. Fromweek zero to
week 24 the anount of this postprandial glucose
excursion increased by 24 ng/dL in the inhal ed
insulin group while it decreased by 9 ng/dL in the
subcut aneous group, with a nean difference between

groups of 24 ny/dL.
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Goi ng back to that question that a type 1
di abetic nmight have, nanely, will this drug work
well for my disease? | would think about these
issues: Inhaled insulin was statistically
noni nferi or to subcutaneous insulin for change from
basel i ne i n henogl obin Alc, but neither treatnment
group achi eved nmean henogl obin Alc as tight as that
mai ntai ned in the Diabetes Control and
Conplications Trial which led to the current
standard of glycenic control for type 1 diabetes.

The study reginen in 107 was intended as
an intensive regi nen such as that used in the DCCT.
We will discuss DCCT henpgl obin Alc control in a
monent. Only 28 percent of adults in the inhal ed
insulin group achi eved a henogl obin Alc or |ess
than 7 percent. Meal study postprandi al gl ucose
excursion actually increased frombaseline to 24
weeks with inhaled insulin, while it decreased with
subcut aneous insulin.

The Di abetes Control and Conplications
Trial was a landmark study in type 1 diabetes,

whi ch established the current standard of glycemc
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control when it showed that an intensive insulin
reginen resulted in a significantly lower risk of
m crovascul ar conplications of diabetes, such as
reti nopat hy, neuropathy and nephropathy. 1In the
DCCT nean henpgl obin Alc, depicted here on the Y
axis, remained at or slightly below 7 percent
t hroughout the duration of the trial. Man
henogl obin Alc of |ess than 7 percent had been
achi eved by 6 nonths of study.

In study 107, which the applicant intended
as an intensive control study, nean henogl obin Alc
in the inhaled insulin group at 6 nmonths was 7.5
percent, which is about 0.6 or 0.7 percent above
that achi eved by that point and subsequently
mai ntained in DCCT. Tight glycem c control was
needed in study 107 not only to assess the efficacy
of inhaled insulin for intensive type 1 diabetes
managenent but al so to push the henogl obin Alc | ow
enough to be able to conpare rates of hypoglycem a,
which is the major conplication reported in the
literature for tight glycemc control

In clinical practice endocrinol ogists and
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ot her physicians caring for diabetics are strongly
encouraged by the practice standards of their
pr of essi onal organi zations to push for tight
control for type 1 diabetes. The nmean henopgl obin
Alc of 7.5 percent found in study 107 falls above
the henogl obin Alc target set forth by the American
Di abet es Associ ation and the American Association
of dinical Endocrinologists which recommend
henogl obin Alc targets of |less than 7 percent and
| ess than 6.5 percent respectively.

Post prandi al gl ucose control is
increasingly a target of intensive diabetes
managenent, in part because postprandi al gl ucose
shows an epi dem ol ogi ¢ association with risk of
cardi ovascul ar di sease. Diabetics suffer great
nmorbidity from m crovascul ar conplications but they
usual ly die fromm crovascul ar conplications,
specifically cardiovascul ar di sease. The ADA has
set a target of less than 180 ng/dL nmaxi mum
post prandi al gl ucose, and the AACE has set a
two- hour postprandi al glucose target of |ess than

140 ng/dL. For the inhaled insulin group in study
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107 the two-hour postprandial glucose was 287 ng/dL
at 24 weeks, and home bl ood gl ucose nonitoring
results at 24 weeks showed a mean two-hour
post prandi al gl ucose of 182 ny/dL.

Again, back to that type 1 diabetic who is
sitting across fromme and aski ng me whet her
Exubera would be likely to be effective for their
di sease, | might have to say that fromthis
particul ar study, study 107, which the applicant
intended as their intensive control trial, | am not
sure whet her the average type 1 diabetic patient
coul d expect to achieve DCCT style tight contro
with Exubera. We will be asking the advisory
conmittee to consider that question today.

Per haps the committee can al so consi der
whether it is even reasonable to expect DCCT | evel
control out of a clinical drug trial. Twenty-eight
percent of inhaled insulin group patients in study
107 did achi eve a henpgl obin Alc less than 7
percent at 24 weeks. |s that good enough? Wuld
it be acceptable to try it for a given patient and

then go back to subcutaneous insulin if the patient
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failed to achieve the desired henogl obin Alc with
i nhaled insulin? | look forward to the advisory
committee's input regarding these efficacy
questions in type 1 diabetes.

Now a few words about pediatric efficacy.
Pfizer is not seeking an indication for the use of
Exubera in pediatric patients at this tinme. The
FDA wants to establish whether Exubera appears safe
and effective for adults before requesting further
pediatric study. Care of the child or adol escent
di abetic is a conplex undertaking, w th numerous
i nteracti ons between di sease, devel opnmental issues
and fam |y concerns. The agency anti ci pates
significant interest in information regarding the
potential for use of Exubera for pediatric
patients.

Studi es 106 and 107 included both adult
and adol escent type 1 diabetics. Between these two
studies there were 180 adol escents, 92 of whom
received inhaled insulin. Study 1009 was conducted
solely in children ages 6-11 years. CQut of 119

children in the study, 60 received inhaled insulin.
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In all three of these efficacy studies
whi ch i ncluded children or adol escents the
pedi atric patients began wi th nean henogl obin Alc's
over 8 percent and there was little henbpgl obin Alc
change in either treatnent group over study. In
study 1009 a slightly higher percentage of children
achi eved henogl obin Alc's of |less than 8 percent
and less than 7 percent with inhaled insulin than
wi t h subcutaneous insulin. However, only 18
percent of children in the inhaled insulin group
obt ai ned a henogl obi n Alc of |ess than 7 percent.
In study 1009 there was little difference between
treatnment groups for fasting plasma glucose and
post prandi al gl ucose.

The Iimted data acquired to date do not
appear to denonstrate efficacy of Exubera for
i ntensi ve managenent of type 1 pediatric diabetics.
However, future specific pediatric study of inhaled
insulin may provide nore definitive information

Safety is always or prine inportance in a
review and ny revi ew covered non-pul nonary safety

issues in great detail. That |engthy review was
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included in the pre-neeting docunment provided to
the nmenbers of the advisory comrittee. The
following slides will touch on the highlights of
that in-depth review. This includes information
for both types 1 and type 2 diabetes.

Regardi ng deaths, there was little
di fference between treatnent groups for incidence
of death and the incidence of death was similar to
that seen in neta-anal yses of |arge diabetes
trials. As occurs in practice and in |large
di abetes trials, npbst deaths were from
cardi ovascul ar causes. The causes of death did not
di ffer between treatnment groups and no pediatric
trial participants died.

Before | begin to tal k about other adverse
events | wanted to spend a few nonents tal king
about a potentially confusing topic, that is, the
ways in which hypogl ycem a epi sodes coul d be
identified. Hypoglycemia is an inportant event to
consider in diabetes drug trials. As nentioned
earlier, the goal of they for type 1 diabetes is

now to achieve as | ow a henogl obin Alc as possi bl e.
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However, the limting factor in achieving tight
gl ycemic control is hypoglycema. As that
henogl obi n Alc goes | ower, hypogl ycem ¢ epi sodes
becone nore frequent and sonetimes nore severe for
type 1 diabetics.

In the adverse event section of my talk |
wi || be discussing hypoglycem a as a
patient-reported adverse event. M. Mele, the
statistician's talk, she will be tal king about
hypogl ycem a as an outconme variable. As you wll
see as | explain the differences in how these are
defined, it is possible to get different results
for conparisons between treatnent groups depending
on how you are defining hypoglyceni c epi sodes.

In this application there were nultiple
definitions used to conpare rates of hypogl ycen c
events. But in their nmajor study protocols, the
appl i cant had specific definitions for hypogl ycem c
epi sodes and for severe hypogl ycem a. Data for
these definitions were collected prospectively.
There was al so a retrospective definition used for

anal yses after an FDA request. |In addition to
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these three definitions used for specific anal yses,
i nvestigators could al so report episodes as adverse
events.

This is the wordi ng used by the applicant
for the protocol -defined prospective definition of
hypogl ycemi c events. This definition was used to
capture total hypoglycem c events for analysis as
an outcome variable. Patients were considered to
have a hypogl ycenic event if they had any one of
the follow ng: Characteristic synptons of
hypogl ycenmia with a neasured bl ood glucose of |ess
than or equal to 59 ng/dL; or characteristic
synpt ons of hypoglycemi a with no bl ood gl ucose
check. In that case, the clinical picture nust
have i ncl uded pronpt resolution with carbohydrate
or glucagon. O, any glucose neasurenent of |ess
than or equal to 49 ng/dL with or without synptons.

A subset of those total hypoglycemnc
events were consi dered severe hypogl ycenic events
and were prospectively defined as an outcone
variable for analysis. In order to be considered a

severe hypogl ycem ¢ event, the event had to neet
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all three of the following criteria: The subject

had to be unable to self-treat; and the subject had

to exhibit at |east one specified neurol ogic

synptom and the subject had to have a neasured

bl ood gl ucose of |less than or equal to 49 ng/dL or,

if no blood glucose was neasured, the subject's
clinical nmanifestations had to be reversed by
carbohydrate or gl ucagon

A retrospective hypogl ycem c event
definition was al so used. This included the

definition of a severe event used in many nmmj or

clinical trials of diabetes, meaning a hypogl ycem c
event in which the patient required the assistance

of another person. The retrospective definition

al so specified a very |ow glucose, |ess than or

equal to 36 ng/dL, which would still count as an

event even if the patient did not report requiring

the assi stance of another person.

In tal ki ng about hypogl ycem a as a serious

adverse event, not an outcone variable, the
definition was consistent with the regulatory

definition of a serious adverse event.
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Specifically, it would be an event which resulted
in death, or was life-threatening, or required
hospitalization, or resulted in disability or
resulted in a birth defect. As you can see, this
definition of a serious adverse event of

hypogl ycem a is quite different fromthe definition
used for a severe hypogl ycem c episode for the

out cone vari abl e.

In the next few slides about adverse
events and the safety review, when |I nention
hypogl ycemia | will be tal king about reported
adverse events of hypoglycem a. 1In the next
presentation Ms. Mele will discuss hypoglycenm a as
an outcone vari abl e.

Now on to serious adverse events in
general, serious adverse events overall occurred
with an approxi mately equal frequency between adult
i nhal ed i nsulin groups and adult conparator groups,
wi th serious hypogl ycem a being the nost commonly
reported serious adverse event. The rate of
serious hypogl ycenic event in inhaled insulin group

patients did not exceed that of subcutaneous group
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patients. For these serious adverse events of
hypogl ycemi a seri ous consequences of hypogl ycem a
did not differ between groups. That is, inhaled
insulin patients were not nore likely to have
accidents or injuries acconpany their events than
wer e subcut aneous group patients. The types and
i nci dences of other serious adverse events which
were examined in detail did not differ
significantly between treatnent groups.

Anong pediatric patients serious adverse
events of hypoglycem a were slightly nore frequent
anong inhaled insulin group patients than anong
subcut aneous group patients. Pediatric patients
al so had nore frequently reported serious adverse
events of hypoglycem a than did adult type 1
di abetics for both inhal ed and subcut aneous groups.
The rates of diabetic ketoacidosis did not differ
bet ween groups. Cerebral edemn, which is the nost
frequent cause of death in pediatric DKA did not
occur in either treatnment group. Rates of other
serious adverse events also did not differ

significantly between groups.
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Movi ng from serious adverse events to
comon adverse events, for both type 1 and type 2
di abet es non-serious hypogl ycem a was again the
nost commonly reported adverse event. It occurred
wi th approxi mately equal frequency between inhal ed
i nsulin and subcutaneous groups, and with | ower
frequency in oral agent groups. |In the trials
whi ch conpared inhaled insulin to oral agents
henogl obi n Alc control was generally better in the
i nhal ed i nsulin groups, and one m ght expect nore
hypogl ycenmia with better control. Al so, sone ora
agents such as metformn are not associated with
hypogl yceni a.

Overal |l adverse events, such as sinusitis,
rhinitis, and pharyngitis, occurred with greater
frequency in type 1 inhaled insulin group patients
than in subcutaneous group patients.

Nasopharyngeal adverse events occurred comonly in
trials of inhaled products for other indications.
In the Exubera programthere was no pl acebo

i nhal er, therefore, control patients did not even

receive any inhaled excipient. It is, therefore,
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unsurprising that inhaled insulin group patients
m ght have a sonewhat hi gher incidence of these
events.

For type 1 diabetics there was a lightly
hi gher frequency of the event termed allergic
reaction for the inhaled insulin groups than for
subcut aneous group patients. There was little
di fference between groups for adverse events of
special interest, such as accidents and
mal i gnancies. In general, rates of other events
were not higher in the inhaled insulin groups than
in conparator groups. Pediatric patients taking
i nhal ed i nsulin experienced adverse events rel ated
to the ear, such as otitis nmedia, for frequently
than did subcut aneous group pediatric patients.
The reason for this difference is unknown, but it
is known that the eustachian tube in children is
anatomcally different fromthat of adults.

During devel opnent it was noted that
greater increases in seruminsulin binding activity
were occurring for inhaled insulin group patients

than for patients in subcutaneous or oral agent
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groups. Seruminsulin binding activity is a
measure of the presence and affinity of antibodies
to insulin. This finding led to FDA concerns
regardi ng possi bl e i mmunol ogi c or other clinica
consequences of antibody formation.

Among ot her questions, FDA had the
foll owi ng maj or questions about the higher rates of
insulin binding activity seen with inhaled insulin.
VWhat were the rates of serconversion, that is,
goi ng froman undetectable | evel of insulin binding
activity to a detectable |level? How did the change
frombaseline in insulin binding activity conpare
bet ween treatment groups? Wat types of patients
were nmore likely to have increases in insulin
bi nding activity with inhaled insulin? Wat was
the qualitative nature of these antibodies? Did
patients who increased their insulin binding
activity have nore adverse events of any kind? Was
there evidence that these antibodies could
neutralize the action of insulin? And, finally,
what happened to insulin binding activity after

di sconti nuation of an inhaled insulin?
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The following slides will address these
questions. The applicant used two types of insulin
anti body assays. This and the follow ng slides
include the results primarily fromthe quantitative
assay data. Anong type 1 diabetics, 88 percent of
i nhal ed insulin group patients who had undet ectabl e
seruminsulin binding activity at baseline
devel oped detectabl e insulin binding during the
study. The rate of seroconversion was much | ower
anong subcutaneous group patients, at 23 percent.
For type 2 diabetics, 71 percent of inhaled insulin
group patients seroconverted, while 6 percent of
conparator group patients seroconverted

We will now | ook at change from baseline
in insulin binding activity. This includes both
patients who exhibited insulin binding activity at
baseline and patients who did not. 1In this figure
the Y axis depicts change frombaseline in insulin
binding activity neasured in mcro units/nL for
each of the three paris of colums here. The bl ue
columm represents the inhaled insulin group and the

red colum represents the conparator group. For
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each pair of columms baseline values are sinilar.

For type 1 diabetics at six nonths of
study, mean change from baseline in insulin binding
activity for inhaled insulin groups was 161 mcro
units/ L conpared to a nean change of 1 micro units
/mL for the subcutaneous only groups. For type 1
di abetics who were insulin-using at baseli ne,
insulin binding activity rose by a nmean of 69 mcro
units/nmL in the inhaled insulin group and 4 mcro
units/ mL subcutaneous group at 12 nonths of study.

For type 2 diabetics who were not
i nsulin-using at baseline, mean change from
baseline in insulin binding activity was 16 mcro
units/mL while the nean change in the oral agent
comparator group was zero, again at 12 nonths of
st udy.

When we conpare pediatric type 1 diabetics
to adult type 1 diabetics, pediatric patients
seroconverted nore frequently, had hi gher nean
end- of -study insulin binding activity, and had
greater changes from baseline in insulin binding

activity. | should note that although this
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nunerical conparison held across all age group
conpari sons, standard deviati ons were wi de. For
type 2 patients there were no cl ear age
di f ferences.

Type 1 diabetic femal es had nunerically
greater end-of-study insulin binding activity and
greater changes in baseline than did type 1
di abetic nales. For type 2 diabetics there were no
cl ear gender differences. There were too few
non- Caucasi an patients to conpare the incidence
anmong racial or ethnic groups.

The anti body seen with inhaled insulin
exposure were nostly 1gG which is the sane mgjor
class of antibody described to occur with
subcut aneous insulin exposure. The applicant
exam ned the binding capacity profile and found
these antibodies to be primarily low affinity, high
bi ndi ng capacity, which is again the same profile
that is usually seen with subcutaneous exposure.

The data were exami ned extensively for
possi bl e associ ati ons of antibody formation with

ri sk of adverse clinical events, and no clear
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correlates were found. As mentioned earlier, in
the Phase 2 and Phase 3 controlled studies there
was a slightly higher incidence of the event terns
allergic reaction anong type 1 inhaled insulin
group patients. However, occurrence of this term
or other ternms potentially related to allergic
events did not correlate with the degree of insulin
bi nding activity and did not occur nore frequently
anong patients with very high binding activity.
There was no correlation in degree of insulin
bi nding activity and frequency or severity of
hypogl ycemni c events.

Wth other therapeutic proteins,
devel opnment of antibodies to the drug product has
sometines resulted in neutralization of action of
the product or even of the action of endogenous
proteins. Pfizer reported extensive attenpts to
devel op a neutralizing anti body assay but was
unable to do so. Neutralization of the action of
insulin mght be associated with deteriorating
bl ood sugar control or increasing insulin

requirenent. However, nultiple anal yses found no
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associ ati on between degree of insulin binding
activity and henogl obin Alc, fasting plasnma
gl ucose, postprandi al glucose, overall insulin
requirenent, or change in insulin requirenent over
tinme.

The applicant exami ned insulin binding
activity after discontinuation of inhaled insulin
and found that activity began to decline within
about two weeks after discontinuation, and by 12
weeks had declined by about 70 percent. At that
poi nt, 12 weeks was the end of the followup period
and decline to baseline was not document ed.

To sumari ze observations fromthe review
of insulin antibody formation, the inhaled insulin
group patients were nore likely to seroconvert than
conparator patients. Inhaled insulin patients had
hi gher end- of -study insulin binding activity and
greater change from baseline in insulin binding
activity than did conparator patients.

For type 1 diabetics in the inhaled
insulin groups, females and children had

nunerical ly hi gher end-of-study insulin binding
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activity and greater nunerical change from baseline
in insulin binding activity. Although this brisk
anti body response is concerning, we found that
despite an extensive search no clinical correlate
was apparent over the period of observation

In final summary, the major points of ny
ef ficacy presentation were that questions renain
about whether adult type 1 diabetics can expect to
achi eve tight control w th Exubera, and pediatric
efficacy was not clearly denonstrated and may
warrant further study. A pediatric indicationis
not sought by the applicant.

To sunmmari ze non-pul nonary safety, there
were no clear differences between treatnent groups
for deaths and serious adverse events.

Hypogl ycem a was the nbst common adverse event. In
general it did not appear to occur nore frequently
with inhaled insulin than with subcutaneous

i nsulin.

Non- seri ous nasopharyngeal adverse events
occurred nore frequently with inhaled insulin than

wi th subcutaneous insulin in type 1 diabetics.
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Non- serious adverse events related to the
ear appeared to occur nore frequently in type 1
children taking inhaled insulin than in type 1
children taking subcutaneous insulin only.

Inhal ed insulin was associated with a
greater incidence of antibody response than
conparators, but not clinical correlate has been
found over the period of observation.

Many peopl e have contributed to the agency
revi ew of Exubera and all deserve recognition for
their efforts. The teamleaders are listed here in
al phabetical order over the final slides.

Fol | owi ng these acknow edgnents | will give the
podi um over to Ms. Joy Mele, statistical reviewer
in the Division of Metabolic and Endocrine Drug
Products, who will present sone issues regarding
hypogl yceni ¢ event anal yses.

Statistical Review and Eval uation

MS. MELE: Good norning. M nane is Joy
Mele. | will start ny presentation with a
description of the entry criteria that pertain to

the patient's history of hypoglycema. Then I wll
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show you how hypogl ycenmi ¢ data was collected on the
case report forms. Next | will present the results
from protocol -defi ned severe hypogl ycem a, with one
of nmy goals being to illustrate sone issues
regardi ng neasures of hypoglycenic risk. Then |
will go on to the results of the post hoc FDA
definition of hypoglycema and | will close with
some overal | concl usions.

One of the criteria for entry into study
107 was that patients could not have had nore than
one severe hypogl ycem c event, or any
hospitalization due to poor glycemc control in the
previous six nonths or during the run-in. So,
there was an effort not to enter patients with a
propensity for frequent severe events.

The protocol spelled out two definitions
of hypogl yceni a which Dr. Mihoney just showed you
On the next slide | amgoing to rem nd you of the
definition of severe. As Dr. Mahoney nentioned,
both total and severe hypogl yceni a were nanmed as
secondary efficacy vari abl es.

Information on all hypoglycem c events was
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captured on a single case report form Events
initially reported as adverse events were al so
recorded on these forms to ensure a full account of
all events. Here is a partial list of the data
collected on a case report form Patients were
asked if the event was acconpani ed by the usua
synmptons. d ucose was collected from severa
sources, including the patient's work sheet, |ab
reports or the patient's gluconeter.

Three questions were asked: Was the
subj ect unable to self-treat? D d the subject
exhi bit CNS synptons? Was bl ood gl ucose 49 or
lower? O, if glucose was not neasured, did
synptons reverse with carbohydrates? A "yes" to
all three questions defined the event as severe. A
response of mld or noderate was at the discretion
of the investigator since neither was predefined.
So, based on the data on this form there is a
recordi ng of the nunmber of events as well as the
characteristics of those events.

These events may be sunmarized by two

measures or risk. W can either conpute the
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percentage of patients with at | east one event,

using the patient as our unit of neasure; or, we
could count the total nunber of events and divide
it by the total exposure in nonths or perhaps years

to cone up with a rate, essentially averaging the

counts over tine.

In a recent publication, an ADA work group
recomended usi ng both neasures, saying that they
provi de conpl ementary information. Wth this NDA
I learned that these two nmeasures were not quite

enough and | will illustrate this point with the

severe events from study 107.

First let's | ook at the overal

hypogl yceni a data from study 107. The graph on the

|l eft shows the percentage of patients with at |east

one of each of the three types of events. Note

that all severe events are counted as both FDA and

total events and all FDA events are counted as

total events. Alnpbst all patients have at |east

one hypogl ycem c event in study 107; 90 percent of

the patients have at | east one FDA event; and

relatively few patients have at | east one severe
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event, with 17 percent of the inhaled insulin
pati ents having severe events and 13 percent of the
subcut aneous patients.

The ratios of these percentages are not
significantly different fromone. Any analysis
counting only one event per patient, such as a time
to first event analysis, shows no differences
between treatnments. | want to point out that there
was no prespecified criteria for show ng
conparability on these neasures, which is not
unusual for a secondary endpoint.

The graph on the right shows the nunber of
events per patient-nonth. The risk ratios for this
measure tell us a different story fromthe ones on
the left, with inhaled insulin showi ng | ess risk
for hypogl ycem a based on the FDA events and nore
ri sk based on the severe events. One way to
interpret the severe risk mght be that for every
subcut aneous patient having one event there would
be an inhaled insulin patient having two to three
events. But | will show you that that is actually

not the case.
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Here is the distribution of the data for
severe events. Mdst patients in both groups have
no severe events. About another 8-9 percent have
only one event. So, the groups |ook pretty
bal anced until you get to nore than 3 events and
you notice there is one patient in particular that
stands out, and that is the patient with 12 events.
Based on a non-paranetric test of the counts, the
groups are not significantly different, with a p
val ue of 0. 3.

However, in "Diabetes Care" in July these
results were reported as a significant doubling of
ri sk of severe hypoglycema for inhaled insulin
conpared to subcut aneous based on a recurrent
events survival nmodel. The nodel used by the
authors was not appropriate for the data, primarily
because it failed to account for repeated events
within patients. The estimate was driven |argely
by the nultiple events of a couple of patients.

For exanple, if we drop the patient with 12 events
fromthe analysis the risk ratio drops by al nost 30

percent to about 1.6 and becones non-significant.

file:///Z|/Storage/0908ENDO.TXT (153 of 314) [9/20/2005 3:02:36 PM]

153



file:/l/Z|/Storage/0908ENDO.TXT

154

Let me just point out that the estinmate |
am showi ng here of 2.25 is for adults only, while
the one that was reported in the "Di abetes Care”
article of 2 was for adults and children conbi ned.

Now t o be convinced though that the
ti me-to-event nodel of recurrent events is not the
correct nodel it helps to learn nore about the
patients having nmultiple events. Each graph on
this slide shows the events for a single patient,
with the patient nunber shown at the top. The X
axis is days on study and the Y axis is just a
count of the events. The graphs with red synbols
are for patients on inhaled insulin and the one
graph with blue synbols is a subcutaneous patient.
Notice that for four out of the five inhaled
insulin patients the events are clustered. For the
patient with 12 events, nine of these events occur
in a two-week period. Also notice that nost of the
events occurred during the first half of the trial
the clustering suggests that an anal ysis that
treats these events as unrel ated, independent

events and ignores the patient as a unit of neasure
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i s not sensible.

O course, these patients should be
further exami ned. Dr. Mahoney has carefully
exam ned the records for each of these patients
with four or nore severe hypogl ycem ¢ epi sodes.
For the patient with four events there is no
pattern to his events. He conpletes the trial but
only participates in one nonth of the extension
The woman with five severe events has them al
within one week. The insulin is reduced. She adds
a bedtime snack and she conpletes the trial and one
year of the extension study with no further severe
events. The young worman with 12 events is probably
the nost interesting case, and the sponsor has
al ready nmentioned her. She is a freshman in
col l ege, hone for w nter break, when she
experiences nine events in a row. No glucoses
acconpany those nine events. So, it is on the
assi stance of her nother, bringing her perhaps QJ
in the norning early in the norning, that qualifies
her events as severe. She has three nore a few

weeks later. She conpletes the trial and continues
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into the extension for two years with only two
addi tional severe events. So, the two wormen with
the nmost severe events in 107 are able to continue
on inhaled insulin without experiencing nmultiple
severe events again.

So, | concluded for the severe
hypogl ycem a that one patient with 12 events overly
i nfluences estimates of risk based on surviva
model s of recurrent events. A non-parametric
anal ysis of total severe events shows no
significant treatnment difference in study 107, and
these results are consistent with the other type 1
study, study 106.

Let's now | ook at the results for the
events we are calling FDA-defined. These events
were retrospectively identified fromthe data on
the case report forns. Recall that the definition
was gl ucose of 36 or |less, or the patient was
unable to self-treat and needed assi st ance.

This is the definition but what other
characteristics distinguish these events fromthe

total events? | will address this question in the
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next several slides.

First let's look at the results, and 91
patients treated with inhaled insulin had a tota
of 971 events, and 94 subcutaneous patients had a
total of 1,327 events. For both treatnment groups
most events were identified based on the | ow
gl ucose, as you can see fromthe table. So, we see
that the FDA-defined events are driven by the
gl ucose val ues.

Now, to put this into context of all the
events, | want to step back fromthe FDA events for
a mnute and show you the distribution of glucose
overall. Here | amshow ng you the distribution of
glucose for all the recorded hypogl ycenic events.

I have broken down the distribution by severity and
drawn a line at 36 to relate the overall results to
the FDA events. It appears that glucose |levels
related to severity but the correlation is weak and
the relationship | ooks to be the same for both
treat ment groups.

Al so, for the FDA events | conputed the

mean gl ucose for each patient and then the overal
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group nean, which is about 32 for each group. So,
patients with FDA events in the two groups, which
i s about 90 percent of the patients, experienced
conpar abl e nean gl ucose val ues.

Bef ore going on to the next slide, | want
to point out that what | ampresenting is sinply
descriptive. W would not do statistical anal yses
on subgroups defined by outcone variables such as
severity. M goal though is to show that the event
data suggest that the treatnent groups are
conpar abl e.

Thi s graph shows the breakdown of events
by severity for the FDA events on top and for the
hypogl yceni ¢ events not counted as FDA events on
the bottomrow. The X axis is on the severity
scal e shown on the bottom graph but al so applies to
the graph above. The Y axis is the nunber of
events, and the percentages are noted above each
col um.

For the FDA events, 52 percent in the
i nhal ed insulin group and 60 percent in the

subcut aneous group were rated as mld events,
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suggesting a very small treatnment difference. But
no difference is evident between the groups if we
| ook at the patient nean severity scores, which is
1.5 for each group. As with the previous slide,
means are conputed for each patient's own nean
val ue based on all their FDA events. So, the unit
of measurenent for these neans is the patient.

These graphs show t he nunber of events
acconpani ed by the usual synptons of hypogl yceni a.
The majority of events were synptomatic, as shown
in the bars on the left of each graph. A snall
percent age of the FDA events presented with CNS
synptons, 13 percent in the inhaled insulin group
and 9 percent in the subcutaneous group. Patient
means are approximately equal, with patients on
aver age experiencing synptons with about 80 percent
of their FDA events.

Here is the distribution of the FDA
events. The inhaled insulin group is on top and
t he subcut aneous group is on the bottom The X
axis is the total nunmber of events per patient and

the Y axis is the nunber of patients. The
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distributions |ook simlar, though there are
clearly a few nore patients in the subcutaneous
group that have 40 or nore events than in the
i nhal ed i nsulin group, and that would be those six
patients down here, versus two patients in the
i nhal ed i nsulin group.

These ei ght patients conprise about 16
percent of the events. There is one subcutaneous
patient with 78 events--this patient out here.
Overall, he has 182 hypogl ycem c events. Nearly
all his events are rated as ml|d and he experiences
no severe events, and CNS synptons acconpany only
two events. Yet, in a recurring events nodel this
single patient would carry a | ot of weight,
changing the estimate by about 10 percent.

The nedians fromthe distributions | just
showed you are six for the group and eight for the
subcut aneous group. Note that if we use the
patient-nonth estimate we woul d estinate 10 events
over six nonths for the inhaled insulin group and
14 for the subcutaneous group, doubling the

difference fromtwo to four. A non-paranetric
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analysis in the total counts yields a p val ue of
0.09 which is statistically not significant.

Overall 1 conclude that the hypogl ycem c
events are simlar in quantity and characteristics
between the inhaled insulin-treated group and the
subcut aneous-treated group, regardl ess of the
definition of hypoglycem a. These results for
study 107 are consistent with results fromthe
other type 1 studies in this application.

Rat es of hypogl ycem a shoul d not be
summari zed and anal yzed based on total events
wi t hout carefully exam ning the distribution of
events across patients. As with any assessnent of
safety, outliers are inportant to exam ne but they
may grossly skew the risk ratios if estimated from
nmodel s such as recurrent events survival nodels
whi ch are generally used when patients have few
events. Thank you.

Clinical Pharmacol ogy and Bi opharmaceutics Revi ew

DR. AL HABET: Good nmorning. My nane is
Sayed Al Habet. | ama reviewer in the Ofice of

Clinical Pharmacol ogy and Bi opharmaceuti cs,
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co-located in the Division of Pulnonary and All ergy
Drug Products.

The focus of ny presentation is on the
effect of certain conditions on exposure follow ng
i nhal ed insulin. Specifically, the focus of ny
presentation is sumrarized in the foll ow ng | eadi ng
questions: What is the effect of respiratory
condition on the system ¢ exposure of inhaled
insulin, specifically on COPD, effect of asthma and
snoki ng?

The next |eading question is related to
the interchangeability between one tine 3 ng and
three tines 1 ng blister strength, and what is the
variability associated with the inhaled insulin?

I will start with the effect of snoking
and insulin exposure follow ng inhalation. The
sponsor conducted four studies to investigate the
ef fects of snmoking on exposure of inhaled insulin,
and one study on the effect of passive snoking,
al so referred as secondary snoke

For chronic snoking the study was

conducted in healthy subjects who snoked at | east
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15 cigarettes per day for at |east six nonths.
I nhal ed insulin was adnministered at 2 ng doses.
That means two tines 1 ng blister. Subjects were
then asked to quite snoking for 15 weeks. This
slide shows that exposure increased in snokers by
approximately five-fold conpared to non-snokers, as
noted in the second bar of each graph

This increase was consistent for both AUC
and Cmax. However, when patients stopped snoking
for three weeks the exposure was reduced by
approxi mately half and then stabilized over 15
weeks of the study, as shown in the third and | ast
bars of each chart.

I n another study the sponsor investigated
the effect of cessation and resunption of snoking
on the insulin exposure follow ng inhalation. The
data was consistent to the previous study in that
the exposure in smokers is higher than non-snokers
and stopping snoking for a few days reduces the
exposure. The effect of quitting snmoking on
exposure was not apparent after 12 hours, as shown

in the third bar, but was nore noticeabl e on day
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three and day seven, as shown in the fourth and
fifth bars of each graph.

It is interesting to note that resunption
of snoking returns the exposure to the baseline
|l evel within two to three days, as shown in the
| ast bar of each graph. This is the resunption,
here.

From these data it can be concl uded that
stoppi ng and resunption of smoking for just a few
days produced significant effects on the insulin
exposure foll ow ng Exubera.

It is interesting to note that passive
snoki ng or secondary snoke exhibits an opposite
ef fect conpared to chronic snokers. Essentially,
the sponsor conducted this study in 28 healthy
subjects in a crossover design. The design was as
follows, in group A the sponsor adm nistered 3 ngy
with 2 hours exposure of passive snoke and then in
the absence of passive snoke.

Fromthis study, it can fairly be stated
that the exposure was reduced by approxi mately

20-30 percent, rather than increased, as was shown
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in the previous slides for chronic snokers. The
reason for this discrepancy between the data from
chroni ¢ snokers and passive snokers is unknown.

According to the sponsor's proposed | abel,
| am going to quote the follow ng statenent:

Exubera is contraindicated in patients who snoke or
who have di scontinued snoking | ess than six nonths
prior starting Exubera. |f patients start or
resune smoki ng, Exubera nust be di scontinued

i medi ately due to the increased risk of

hypogl ycenmi a and an alternative treatment nust be
stabilized, end of quote. Therefore, this
statenent does not represent occasional snokers and
those exposed to secondary snoke.

Now | would like to switch gears to effect
on respiratory conditions on disease as COPD and
asthma. We will start with the COPD. The sponsor
conducted one study to investigate the effect of
COPD on exposure frominhal ed insulin. The dose
admi ni stered was 3 ng inhaled 30 m nutes before or
after two puffs of albuterol. Then, there is

anot her arm of 9 ninutes subcutaneous regul ar
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insulin. The study was conducted in healthy
subj ects, 12 subjects. Al so, 12 subjects each for
enphysema and bronchitis. During the analysis 6
subj ects were excluded. Four subjects were
excl uded due to high carbohydrate intake which is
affecting the insulin baseline. Two outliers--for
sonme reason that we don't understand really, the
subcut aneous admi ni stration was either incorrect or
showed very | ow subcut aneous exposure. Therefore,
the bioavailability of the inhaled insulin was in
the nunber of 600 percent. Therefore, these were
excl uded.

This slide shows that the exposure from
i nhaled insulin is higher in COPD patients conpared
to health patients. The data is consistent for
Cmax and AUC. However, for subcutaneous data there
was no consi stent change in p, as shown for AUC and
enphysema patients. | amreferring to this bar.
The reason for this inconsistency in the
subcut aneous data could be due to the high
variability in the data, as well as the disease as

we will discuss it later.
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Overall, it can be concluded that insulin
exposure follow ng inhalation increased by
approxi mately 50 percent in COPD patients.
Furthernore, the effect is nore pronounced for Cmax
and AUC. The Cmax is considered an inportant PK
paraneter for insulin as it is associated with
rapid drop in blood sugar and may result in
hypogl yceni a.

For those in the back who cannot see, the
subcommittee is in brown and the inhalation is in
green.

However, the exposure in asthmatic
patients is in the reverse order. It is reduced by
20 percent to 30 percent conpared to healthy
subjects. The data is consistent for both AUC and
Cmax. It should be noted, however, that the bigger
the dose, the greater the effect of exposure. In
ot her words, the effect was nmore pronounced after 3
mg than 1 ng, as shown in each of the PK paraneters
for AUC and Cmax. Just for the people in the back,
this is the asthma which is shaded in red and the

blue is the nornal subjects.
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The reason for the observed differences
between the effect on COPD and asthnma is not clear
The nechani sm | eading to this discrepancy in
exposure observed in COPD and asthmatic patients
woul d be hel pful in establishing an optimal
titration process in these two respiratory
condi tions.

The effect of rhinovirus infection was
conducted in health subjects after four days.
Subj ects were inoculated with either the virus or
saline. It should be noted that only four subjects
recei ved saline and acted as controls in this
study. Considering the variability in the data,
the effect of rhinovirus infection on the exposure
is not apparent. However, there was a smnal
increase in exposure with rhinovirus infection on
day three conpared to control, as shown in the
second set of bars in each chart. | amreferring
to this second bar. The green is the saline group,
which is an N of four, and the virus is the blue
and that is about 20 subjects.

The sponsor submitted an additional study
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to investigate the effect of two inhalers,
fluticasone and al buterol. The study was conducted
in four treatment arns in asthmatic patients. Only
the al buterol data will be discussed here. Exubera
was adninistered in a 3 ng dose either alone or 30
m nutes after inhaled albuterol. Overall, there
was a 25 percent and 30 percent increase in
exposure with albuterol in nmild and noderate asthma
respectively. The effect was greater in noderate
asthma than nmild asthma for both AUC and Chax, as
shown in the last two sets of bars in each graph
| amreferring to these two.

It should al so be noted that the exposure
in mld and noderate asthmatic patients is slightly
| ower than the healthy subjects. Therefore, the
data is consistent with the previous study in
asthmatic patients. These are the nornmals in each
graph for Cmax and AUC, and it is slightly |ower
than the health, and considering the variability in
the data as well

Now we will switch gears to the issue of

titration process. W have three issues here.
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Nunber one is switching between strengths. Number
two is switching from subcutaneous to inhal ation
for the first tine, and the variability within the
patients.

The focus of ny presentation will be on
nunber one and nunber three. For switching between
strengths, you can see that sone patients may
switch from2 ng, which is two times 1 ng, to 3 ny,
which is one 3 ng. So, for 4 ng, for exanple, you
are giving one 1 ng and one of 3 ng to 5 ng, which
woul d be two of 1 mg and one of 3 ng, and
continuing like that pattern.

The reason we bring this to your attention
is that there is no bioequival ency between the 1 ny
strength and the 3 ng strength if you give it at
the sane dose. And | shall be discussing again the
second slide

This is a bioequival ence study which
showed that there is a 30-40 percent increase in
exposure when conparing three tines 1 ng versus one
3 mg dose. It is always consistent if you give

three of 1 ng. It will give you the range of 30-40

file:///Z|/Storage/0908ENDO.TXT (170 of 314) [9/20/2005 3:02:36 PM]



file:/l/Z|/Storage/0908ENDO.TXT

171
percent exposure. |In addition to that, this is not
bi oequi val ence. The 90 percent confidence
interval --Cl stands for confidence interval--is
out si de the 80-125 percent.

One of several reasons of |ack of
bi oequi val ence study between the two dosage form
strengths is that there is high variability in the
data. This graph is not shown in your package but
it is shown in the advisory conmttee package.
This is an additional graph. The study was
conducted in replicates at each dose from1l ng to 6
mg using a conmbination of 1 ng and 3 ng strengths.
In terns of dose exposure responsive, this slide
shows a trend for increasing exposure wth dose.
However, exam ning the individual data reveals high
intra-subject variability in this study. For
exanpl e, in one subject the AUC at 1 ng dose was 45
and 3,870 micro unit/mnute/nL in the first and
second dosing period respectively. At the 6 ngy
dose in another subject the AUC was 934 and 8, 020
mcro unit/mnute/nmL in the first and second dosing

peri od respectively.
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Therefore, fromthese observations we can
concl ude that doubling the dose does not al ways
result in the doubling exposure. |In addition, the
exposure is not always consistent and predictable
within the sane subject followi ng the sane dose.

I am goi ng back to one slide which
ski pped. Overall, you can see the variability that
the percent coefficient variation, which is percent
CV, is over 100 percent. In alnmost all the studies
that we have reviewed the percent CV is greater
than 50 percent. For exanple, this is the study
that we just discussed, 1012. At the 1 ng dose the
AUC ranges from45 to 3,240 micro unit/mnute/nL at
the dose of 1-6 ng. Wthin each dose | evel there
is a wide range of exposure. The same trend for
the intra-subject variability as seen fromthe
replicate dosing that we just discussed has been
observed as well.

Cross study variability analysis is as
follows. This slide shows cross study variability
in the data for AUC follow ng inhal ed and

subcut aneous adm nistration. The data is for
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coefficient variation fromdifferent studies. The
figure represents the difference in percent CV for
i nhal ed and subcut aneous insulin. Each data point
represents one study. Careful exam nation of this
figure reveals that nost of the data points are
above zero, as you see here, averaging
approxi mately 30 percent. This indicates that the
inter-subject variability in inhaled insulinis
hi gher than subcutaneous. |n other words, the
coefficient of variation for inhaled insulinis
approxi mat el y 20-30 percent higher than
subcut aneous insulin. This is the difference
bet ween i nhal ed and subcut aneous and each data set
represents one study. These are clinica
phar macol ogy st udi es.

So, the overall summary, the pathol ogy of
the lung, as well as other exogenous factors play a
critical role in the absorption, delivery and
system c exposure of inhaled insulin. The
follow ng conditions affect the exposure to inhaled
i nsulin: Snoking--we have seen that it increases

by 2- to 5-fold. The exposure after passive
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snoki ng or secondary snpke decreases by 20-30
percent. For COPD the exposure increases by 50
percent. In asthma it decreases by 20-30 percent.
For rhinovirus infection there were little changes
in exposure. However, the data should be
interpreted carefully as there were only four
subjects in the saline group, the control group

My last slide here is related to the
variability and interchangeability. Inhaled
insulin can be highly variable. The percent CV or
coefficient of variation can be between 50 percent
to 100 percent. There is |lack of dosage form
equi val ency between 1 ng and 3 ng. Thank you

Clinical Pulnonary Safety

DR. SEYMOUR: CGood afternoon. M nane is
Sally Seynour and | ama nedical officer in the
Di vi sion of Pulnonary and Allergy Drug Products.
The focus of ny presentation this
nor ni ng--actual ly, this afternoon now, is the
pul nonary safety of Pfizer's human reconbi nant
i nhal ed i nsulin, Exubera.

So, why is pulnmonary safety a concern?
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First, Exubera is adm nistered via inhalation and
typically inhalation nedications are for the
treatment of pul nonary di seases such as asthma or
COPD. However, the lungs are an attractive route
of administration for non-pul nonary medi cati ons,
and this proposed drug product contains a drug
subst ance and sone excipients which are novel to
the inhalation route.

Inhaled insulin is proposed for chronic
adm ni stration, which raises a concern for the
long-termeffects of inhaled insulin. Insulinis a
pol ypepti de whi ch has been associated with an
i mmune response and the lungs are i munol ogically
reactive. Both of these issues raise the concern
of potential immune response in the lung. Finally,
insulin has growth pronoting properties which raise
the concern for tissue growh, including tunors.
Because of these concerns the agency urged the
applicant to assess the |long-term pul nonary safety
of inhaled insulin.

I will begin with an overview of the

pul nonary safety database so you have an
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under st andi ng of the source of the pul nobnary safety
data | will describe. The presentation of the
safety data will begin with the respiratory adverse
events, followed by the effects of inhaled insulin
on pul nonary function as neasured by pul nonary
function tests, specifically the forced expiratory
volune in one second, FEV1, and the carbon dioxide
defusing capacity, DLco. Next | will present the
results for the thoracic imaging, which includes
chest x-rays and hi gh resol ution conputer
tonmography, or HRCT. Then | will specifically
address the pul monary safety in subjects with
underlying lung di sease, such as asthma and COPD
Finally, I will sunmarize ny concl usions.

Let ne first describe the source of the
data | will be presenting. The applicant's
controll ed Phase 2 and 3 clinical studies were
pool ed to assess the pul nonary safety of inhaled
insulin. W didn't suspect that the pul nonary
safety profile on inhaled insulin would be
different in type 1 and type 2 di abetes but

subjects with type 2 diabetes tend to be ol der and
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have nore concom tant disease. Since subjects with
type 1 diabetes have | ess concomitant di sease, we
thought they may be nore sensitive to detect subtle
changes in lung function. Thus, the data were
anal yzed separately for type 1 and type 2 diabetes.

This table displays the six individua
studies that contribute to the pul nonary safety
data set in subjects with type 1 diabetes. It
shoul d be noted that all the studies were
open-1label in design, which may be associated with
potential bias. You will notice that there is one
ongoi ng study, study 1022, in the above table.
Ideally, the data utilized for the primary anal ysis
are fromconpleted clinical studies, however, study
1022 is a two-year study that provides informtion
about the long-termsafety of inhaled insulin in
type 1 diabetes, and without this study the
compl eted studies only provide six-nonth data.

Thus, the data from study 1022 were included in the
anal ysis of pulnmonary safety. Note that in the
pool ed data set there are approxi mately 700

subj ects in each treatnent group
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These are the studies which contribute to
the pul nonary safety database in subjects with type
2 di abetes. The conparative groups in the type 2
studi es could include subcutaneous insulin or oral
agents. Again you should notice that one ongoi ng
study, study 1029, contributes to the pul nonary
safety database in type 2 diabetes. Study 1029 is
i mportant because it provides two-year HRCT data.

Unli ke the type 1 di abetes pul nonary
saf ety database, the type 2 di abetes pul nonary
saf ety dat abase includes a conpleted two-year
study, study 101-102. 1In the pooled data set there
are over 1,000 total subjects in each treatnent
gr oup.

Now let's begin with the respiratory
adverse events. Before reviewing the respiratory
serious adverse events | would like to note that
there were no deaths due to respiratory adverse
events. This table displays the respiratory
serious adverse events, or SAEs. This table is for
type 2 diabetes only. There was only one

respiratory serious adverse event in type 1
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di abetes which was reported in an interimreport
for ongoing study 1022. The SAE was for
pneunonitis and was reported in the conparator
group.

You will notice that there were nore
respiratory serious adverse events in the inhal ed
insulin group than in the conparator groups, 18 in
the inhaled insulin group versus 12 in the
comparator groups. Most of the SAES were reported
only once. Asthma and the related term
bronchospasm are highlighted in blue, while
bronchitis terms are in pink. These terns were
hi ghl i ght ed because these serious adverse events
were reported nore than once, and were reported
more frequently in the inhaled insulin group than
in the conparator groups

This figure displays the respiratory
adverse events reported in greater than one percent
of the subjects with type 1 diabetes. Overall, the
nost conmon respiratory adverse event was
respiratory tract infection which was reported in a

simlar percentage of subjects. The respiratory
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adverse event with the biggest difference subject
groups was cough. In type 1 diabetes cough adverse
events were reported in 28 percent of subjects
versus 8 percent of the conparator group

You will notice that there are other
respiratory adverse events which were nore comon
in the inhaled insulin group, such as pharyngitis,
rhinitis, sinusitis and dyspnea. |n general these
respiratory adverse event reports were sinilar for
type 2 diabetes, and the data and figure for that
information is in your briefing package. It should
be noted that the database is reasonable to assess
common adverse events associated with inhal ed
insulin use, but the database is not likely
sufficient to assess unconmon adverse events.

There were few respiratory adverse events
associ ated with discontinuation but al nbst all of
themwere in the inhaled insulin group. Cough,
foll owed by dyspnea and asthma were the nbst common
respiratory adverse events that were associ ated
wi th di scontinuation.

As | nentioned earlier, cough was the
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respiratory adverse event which was nore comon in
the inhaled insulin group and, to further assess
cough, the applicant collected additiona
information and utilized a cough questionnaire in
several of the recent studies. The cough data
suggests the majority of the cough adverse events
were mild in severity. The duration of cough was
| onger in the inhaled insulin group than in the
comparator group, with the nean duration of cough
of 5.4 to 7.7 weeks in the inhaled insulin group
and 3.4 to 5.1 weeks in the conparator group.

A cough questionnaire, consisting of six
questions, was adninistered in several of the nobst
recent clinical studies. The cough questionnaire
data suggest that in general the cough was
non-productive and mld in severity. In addition,
cough was frequently noted within seconds to
m nutes of study nedication adm nistration
However, up to a third of subjects reported no
rel ati onship of cough to inhaled insulin dosing.

The data | present to you today conme from

the controll ed Phase 2 and 3 clinical studies.
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However, a review of all of the clinical studies,
i ncludi ng the uncontrol |l ed extension studies, found
several respiratory adverse events worth noting.
Renmenber that insulin is associated with growth
factor properties and there is a concern about
turmor formation

There were five lung neoplasns noted in
the applicant's clinical studies, four of which
were malignant. Three of the malignant |ung
neopl asns were noted in the controlled studies,
whil e one case was noted in an extension study.
the three malignant |ung neoplasns noted in the
controlled studies, two were in the inhaled insulin
group and one was in the conparator group. |n one
of the cases in the inhaled insulin group the
subj ect had a preexisting nodul e which enl arged and
was |ater identified as adenocarcinonma. So, based
upon the avail able data there does not appear to be
a definitive signal for lung cancer.

Recall that insulin is a polypeptide and
associated with inmune response so other

respiratory adverse events, such as pul nonary
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fibrosis, pleural effusion and sarcoidosis, were of
interest. There were three cases of pul nonary
fibrosis reported. However, the diagnosis was not
clear in two of the cases. Although there were
many cases of pleural effusion noted, nost cases
wer e confounded by other potential causes.

Finally, two cases of sarcoidosis were noted in the
i nhal ed insulin group in the extension studies.
Overall, it is difficult to draw definitive
concl usi ons about any of these adverse events since
many of these cases were reported in the
uncontrol | ed extension studies.

Now | et's discuss the effect of inhaled
insulin on pul nonary function. The applicant
performed pul monary function tests in each of the
controll ed Phase 2 and 3 studies. Pul nonary
function tests were typically perfornmed at baseline
and end-of -study and at various intervals during
the studies. Pulnonary function test neasurenents
i ncluded spironetry, lung volunes and diffusing
capacity.

The pul monary function tests in each of
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the controll ed Phase 2 and 3 studies were reviewed
individually. Typically, for efficacy we review
the individual studies for independent
substantiation. For safety we often | ook at the
pool ed data, and the PFT data | will discuss cone
fromthe pooled controlled Phase 2 and 3 data sets
whi ch | described earlier.

The applicant obtained pul nonary function
tests following withdrawal of inhaled insulin in a
few studies to attenpt to assess the reversal of
the effects of inhaled insulin, and I will briefly
describe that data. Finally, the applicant has
conducted | ong-term extension studies in which sone
subj ects received inhaled insulin up to seven
years. These studies were not controlled and
will not present the results. However, the
pul nonary function tests in the extension studies
are addressed in the briefing package.

I will focus ny presentation on the effect
of inhaled insulin on FEV1 and DLco. The FEV1 is a
measure of airflow obstruction and is used

clinically to diagnose and nonitor diseases such as
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asthma and COPD. The DLco is used clinically to
assess gas exchange and the integrity of the
pul monary capillary bed. DLco can be hel pful to
di agnose di seases that alter gas exchange, such as
interstitial lung di sease and enphysensa.

Addi tional pul monary function tests were anal yzed
and the results are included in the briefing
package

This figure displays the nmean change from
baseline FEV1 in type 1 diabetes for up to two
years of exposure, and of all the slides | wll
show you this is one of the nmpbst inportant slides.
The blue solid line is the inhaled insulin group,
while the pink dotted line is the conparator group
Recal | that ongoing study 1022 provided the only
data for exposure to study nedication beyond 24
weeks in type 1 diabetes.

As you can see, both treatnent groups
denmonstrated a decline from baseline FEV1
t hroughout the treatnent period. However, the
i nhal ed i nsulin group consistently had a

nunerically greater decline than the conparator
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group. The decline was noted at 12 weeks, which
was the first on-treatnment pul nonary function test
measurenent in nost of the studies. Note that the
treatnment difference between groups does not
progress after the first year of treatnent.

At two years of exposure we have pul nonary
function test available for approxi mately 200
subj ects in each treatnent group, and at two years
the inhaled insulin group had approximately a 40 nL
nunerically greater decline frombaseline than the
conparator group. You may wonder if the treatnent
group difference of 40 mL is clinically
significant. Epidem ol ogic studies show that
heal t hy adult, non-snoking subjects typically have
a decline in FEV1 anywhere from 15-30 nlL per year.
Assum ng no further progression, a one tine
treatnment group difference of 40 nL seens unlikely
to be clinically significant. For type 2 di abetes
the results for FEV1 are simlar and the figure is
not going to be presented here today. However, the
information is in the briefing package.

The applicant has attenpted to assess if
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there is reversal of this effect on FEV1 after
di scontinuation of inhaled insulinin type 1
di abetes. The applicant proposes that two studies
support that the effect of inhaled insulin on FEV1
is reversible, study 1027 and study 111. Study
1027 was a controlled study of 12 weeks on inhal ed
insulin, followed by 12 weeks off inhaled insulin,
during which pul nonary function tests were neasured
in both periods. A limtation of the study is that
the subjects only had 12 weeks of exposure to study
medi cation and the question of reversibility
foll owi ng | onger exposure is not addressed by this
study. In addition, the results of study 1027,
which | will show you on the next slide, are not
convi nci ng.

Study 111 was an uncontroll ed extension
study which was |ater anmended to include a
random zed segnment during which inhaled insulin was
wi thdrawn or continued. The problemw th study 111
is that the population in the extension study is
self-selected and not truly a random popul ation

In addition, subjects had varying | engths of
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exposure to inhaled insulin prior to wthdrawal.
Thus, the avail able data are not concl usive about
the reversal of the effects of inhaled insulin on
FEV1 in type 1 diabetes.

These are the results for the nean change
frombaseline FEV1 in study 1027. On the left half
of the slide is the 12-week on-treatnent period and
on the right half of the slide is the
di sconti nuati on phase data. Recall fromthe
previous figure that for the pooled FEV1I data an
effect was first noted at 12 weeks. Notice that in
this study a difference between treatnent groups is
noted within the first few weeks of exposure.
However, the treatnent group difference fluctuates
during the first 12 weeks and by the end of the
12-week treatnent period there is very little
di fference between the treatnment groups. Follow ng
di scontinuation the FEV1 in the inhaled insulin
group increases, however, this is not sustained and
by the end of the discontinuation phase there is
little treatnent group difference. Essentially,

the results are not nmuch different at the end of
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the two phases so it is difficult to argue a
reversal of an effect when there was very little
effect noted at 12 weeks. The data from study 1027
are not convincing regarding the reversal of the
effect of inhaled insulin on FEV1 in type 1
di abet es.

Recal| that the effect of inhaled insulin
on FEV1 was simlar in type 1 and type 2 di abetes.
We just discussed the reversal of the effect in
type 1 diabetes in which the avail able data are not
concl usive. VWhat about reversal of the effect in
type 2 di abetes?

In type 2 diabetes the applicant proposes
that two studies support that the effect of inhaled
insulin on FEV1 is reversible, study 101-102 and
study 111. Study 111 was described earlier and
design issues limt the utility of that data.

Study 101-102 was originally tw 24-week studies
that were extended to a 104-week treatnent period
and conbi ned. Pulnonary function tests were
performed throughout the treatment period, as well

as at six and 12 weeks follow ng discontinuation of
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inhaled insulin. This study provides data for type
2 diabetes after long termor two years of
exposure. As | will show you on the next slide,
the data suggests sone reversal of the effect of
i nhal ed insulin on FEV1.

This figure displays the results for the
mean change from baseline FEV1 in study 101-102 in
whi ch 104 weeks of treatnent are followed by 12
weeks off inhaled insulin. The period off inhaled
insulin is indicated on the horizontal axis by plus
6 and plus 12. At week 104 the inhaled insulin
group had a nunerically greater decline than the
conparator group by about 40 nL. During the
di sconti nuati on phase the change from baseline for
each treatment group becones simlar. At 6-12
weeks of discontinuation the treatnent groups have
a sinmilar decline frombaseline FEV1, suggesting
that there is a potential reversal of the effect of
inhaled insulin on FEV1. Unlike type 1 diabetes
and type 2 diabetes, we have data after |ong-term
exposure to inhaled insulin which suggests reversa

of the effect of inhaled insulin on FEV1.

file:///Z|/Storage/0908ENDO.TXT (190 of 314) [9/20/2005 3:02:36 PM]



file:/l/Z|/Storage/0908ENDO.TXT

191

So to sunmarize, inhaled insulinis
associated with a nunerically greater decline from
basel i ne FEV1 than conparator. The effect of
i nhal ed insulin on FEV1 appears to occur within the
first few weeks of exposure. The treatnment group
di fference of approximately 40 nmL does not appear
to progress out to two years. The data regarding
the reversal of the effect of inhaled insulin on
FEV1 is not conclusive in type 1 diabetes.

However, the data from one study suggest that there
is sonme reversal of effect of inhaled insulin on
FEV1 in type 2 diabetes after two years of

exposure.

Now | et's discuss the effect of inhaled
insulin on the DLco. This figure displays the nean
change from baseline DLco in type 1 diabetes for up
to two years of exposure. This is another one of
the inportant figures that I will show you. Recal
that ongoi ng study 1022 provides the only data
beyond 24 weeks. As you can see, both treatnent
groups had a decline from baseline DLco throughout

the treatnment period. However, the inhaled insulin
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group consistently had a nunerically greater
decline than the conparator group. The decline was
noted at 12 weeks. Note that the difference
bet ween treat ment groups does not appear to
progress after the first six nonths of treatnent.
After two years the inhaled insulin group had
approximately 0.5-0.6 nL/m n/mHg greater decline
from baseline DLco than the conparator group

You may wonder if the treatnent group
difference of 0.5-0.6 nL/mn/mHg is clinically
significant. There is |less epidem ol ogic data
about natural decline of DLco with tinme. The nean
basel i ne DLco was 27 nL/mn/mMHg. Thus, a
difference of 0.5-0.6 is approximately a difference
of two percent. Assuming no further progression, a
one tinme treatnent group difference of two percent
seenms unlikely to be clinically significant.

When we di scussed the FEV1 for the pool ed
data | only presented the data for type 1 diabetes
because the results were simlar between type 1 and
type 2. For DLco the story is a little different

for type 1 and type 2 diabetes. This figure
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di spl ays the nmean change from baseline DLco in type
2 diabetes for up to two years of exposure. Notice
that although the difference between the treatnent
groups fluctuates throughout the treatnent period,
at the end of the two years there is essentially no
di fference between the treatment groups. The
| argest nunerical unadjusted difference between
treatment groups occurred at wee 65, in which the
di fference was approximately 0.5 nlL/m n/ mrHg.

As nentioned earlier, we did not expect a
difference in effect in type 1 and type 2 diabetes,
however, there is a difference for DLco. In type 1
there is a 0.5-0.6 difference between treatnent
groups at two years and in type 2 there is sone
effect during the treatment period but no
difference was noted at two years. It nmay be that
subjects with type 1 diabetes have | ess concomitant
di sease and may be nore sensitive to the subtle
changes in lung function.

In ternms of the reversal of the effect of
i nhal ed insulin on DLco, the studies to assess the

reversal of effect were described earlier. Study
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1027 provides controlled pul nonary function test
data for 12 weeks on inhaled insulin and 12 weeks
off inhaled insulin in type 1 diabetes.

This figure displays the nmean change from
baseline DLco in study 1027 and, as before, on the
left top of the slide is the 12-week on-treat nment
period and on the right side of the slide is the
di scontinuation phase data. | showed you on the
previous figure for the pooled DLco data that an
effect was first noted at 12 weeks. Notice in this
study a difference between treatnent groups is
noted within the first few weeks of exposure. At
the end of the 12-week treatnent period the inhaled
insulin group had a | arger decline from baseline
DLco than conparator group, and the difference
bet ween treatment groups at week 12 is
approxi mately 0.6 nL/ m n/ nrHg.

Fol I owi ng di scontinuation of inhaled
insulin the difference between treatnent groups
decreases, suggesting that there is a reversal of
the effect of inhaled insulin on DLco. However, it

shoul d be noted that study 1027 provides data after
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only 12 weeks of exposure and the question of the
reversal of effect on DLco follow ng | onger
exposure in type 1 diabetes is not addressed by
this study.

Al 't hough the pul monary function test data
in type 2 diabetes did not show a treatment group
difference after two years of exposure, data
regarding the reversal of the effect of inhaled
insulin on DLco in type 2 diabetes is still of
interest, primarily because there were treatnent
group differences favoring the conparator at
different tinme points during the study.

Study 101-102 provides data follow ng
di scontinuation of inhaled insulin after two years
of treatment. This figure displays the results for
the nmean change from baseline DLco in study
101-102. At week 104 there was essentially no
di fference between treatnent groups, and after 6-12
weeks of discontinuation both treatnent groups
denmonstrated a slight increase in DLco.

So to summari ze the effects of inhaled

insulin on DLco, type 1 diabetes, inhaled insulin
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is associated with a greater decline from baseline
DLco than the conparator. An effect of inhaled
insulin was noted within the first few weeks of
exposure and the treatnent group difference of
approximately 0.5-0.6 nlL/nin/mtHg did not progress
out to two years of exposure. Data from one study
suggests reversal of the effect of inhaled insulin
on DLco after short-term 12-week exposure.

In type 2 di abetes both treatnent groups
denonstrated a simlar decline from baseline DLco
at two years. The maxi mum unadj usted treat nent
group difference was approximately 0.5 nL/m n/ mrHg
during the treatnent period.

Now t hat we have addressed the pul nobnary
function tests, briefly let me mention the results
of the thoracic inmaging. Chest x-rays were
performed at screening and in study in nost of the
applicant's clinical studies. Chest x-rays were
performed and read locally at radiol ogy departnents
available to the clinical sites, and there were no
specific neasures to blind the radiologists to the

treatnment group. Changes from baseline were
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reported and nore significant changes from baseline
were noted in the inhaled insulin group than in the
conpar at or group.

Not abl e changes on chest x-ray are listed
on this slide, and the applicant has provided
followup information in subjects with these
changes. |In general, the followup information for
the i magi ng was negati ve.

To assess the effects of inhaled insulin
on the lung parenchyma the agency requested
two-year HRCT data for 50 subjects on inhal ed
insulin and 50 subjects on conparator. The
appl i cant obtai ned HRCT scans on a subset of
patients in ongoing study 1029 at baseline, one
year and two years. The HRCT scans were perforned
at local sites using a standardized algorithm and
subsequently interpreted at a central reading site
by a third-party radiol ogist blinded to the
treatnment group. The two-year HRCT data on
approxi mately 70 subjects in each treatnment group
did not suggest an increased abnormal HRCT findi ng

associated with the inhaled insulin group.
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The effects of inhaled insulin in subjects
with underlying lung di sease, such as asthma or
COPD, are of particular interest for severa
reasons. First, the diseases are quite commopn and
it is likely that many patients with asthma or COPD
could receive inhaled insulin. Second, patients
with asthma or COPD typically have pul nonary
synptons and abnormal pul nonary function. Thus,
the pul nonary safety of inhaled insulin in subjects
with asthma of COPD shoul d be established.
Finally, the variability in pulnonary function
associ ated with asthma or COPD raises the concern
that the presence of these diseases could affect
t he pharnmacoki neti cs and pharnmacodynani cs and,
thus, the efficacy and safety of inhaled insulin.

The pul nonary safety data | di scussed up
to this point are fromthe applicant's pool ed Phase
2/ 3 studies in which subjects with a history of
underlying lung di seases, such as asthma or COPD
could have enrolled. However, in these studies the
di agnostic criteria for asthma and COPD were not

prospectively specified. Thus, the agency
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requested the applicant conduct prospectively
desi gned studies to assess the safety and efficacy
of inhaled insulin in subjects with asthm and
COPD.

The applicant's two prospectively designed
studi es, study 1028 and study 1030, are ongoi ng
studies to assess the safety and efficacy of
inhaled insulin in subjects with prospectively
defined asthma or COPD. Study 1028 is an ongoi ng
12-nmonth study in 250 subjects with asthma, and 139
subj ects have been random zed and 52-week pul nonary
function test data is available for 27 subjects, 10
in the inhaled group and 17 in the conparator
gr oup.

Study 1030 is an ongoing 12-nonth study in
250 subjects with COPD, and 67 subjects have been
random zed and 52-week pul monary function test data
is available for only 30 subjects, 15 in each
treatment group. | wll present the pul nobnary
safety data fromthe interimstudy reports for both
of these studies.

In study 1028 139 subjects have been
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treated out of a goal of 250. |In general, cough
and response tract infection were nore common in
the inhaled insulin group. Three discontinuations
due to respiratory adverse events were noted, all
in the inhaled insulin group, two for asthma
exacerbation and one for respiratory disorder.

I nvestigator-reported asthna adverse events were
common in the conparator group. However,
prot ocol - defi ned non-severe asthma exacerbation and
severe asthma exacerbati on were nore comon in the
i nhal ed i nsulin group.

The asthma control questionnaire is a
si x-question patient-reported outcone instrunent
desi gned to assess asthma control. The questions
are on a scale of 0-6, with higher scores
reflecting poor control. At 52 weeks in the
i nhal ed insulin group there was a slight increase,
a mean of 0.17 in the overall score, suggesting a
slight worsening of control. In the conparator
group there was a slight decrease, nean of 0.48, in
the overall score, suggesting a slight inprovenent

in asthma control. Again note that there is a
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limted ambunt of data at 52 weeks.

This figure displays the interimresults
for the nean change in baseline in
post - bronchodilator FEV1 in study 1028. Again note
that PFT data is only available for 27 subjects at
52 weeks. Notice that after week 29 there is a
separation in the treatnent groups. At week 52 the
i nhal ed i nsulin group had approximately 160 niL
nunerically greater decline frombaseline FEV1 than
the conparator group. You should note that this
scale is different conpared to the previous
figures, and this is a rmuch larger difference
bet ween treatment groups than what was seen in the
pool ed data in type 1 and type 2 di abetes.

For DLco, after week 39 there is a
separation in the treatnment groups. At week 52 the
i nhal ed insulin group had approximately 1.2
mL/ mi n/ mrHg greater decline frombaseline DLco than
the conparator group and, as with the previous
figure, you should note that this scale is
different for this figure and there is a nuch

greater difference between the treatnent groups
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than what was seen in the pooled data in type 1 and
type 2 diabetes.

For study 1030, which is the study in
subjects with COPD, the interimresults show the
followi ng: Cough and dyspnea were nore conmon in
the inhaled insulin group. There has been one
di scontinuation due to a respiratory adverse event
whi ch occurred in the inhaled insulin group, and
that was a COPD exacerbation. The protocol -defined
non-severe and severe COPD exacerbati ons were nore
common in the inhaled insulin group.

This figure displays the interimresults
for the nean change from baseline in
post - bronchodilator FEV1 in study 1030. Again note
that PFT data are available for only 30 subjects at
52 weeks, 15 in each treatnment group. Sinmilar to
the figures for study 1028, the scale is different
fromearlier figures and at 52 weeks the change
frombaseline FEV1 is approximately 30 niL
numerically greater in the inhaled insulin group
than in the conparator.

This figure displays the interimresults
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for the nean change from baseline in
post - bronchodil ator DLco in study 1030. The data
shows that at 52 weeks the inhaled insulin group
actually increases frombaseline, and this is
difficult to interpret.

So to summari ze the control data in
subj ects with underlying lung disease, there is
limted controlled pul monary function test data and
PFT data is available for only 30 subjects with
COPD out to 52 weeks, and 27 subjects with asthma
out to 52 weeks. The PFT data in study 1028 shows
a separation of treatment groups for FEV1 and DLco
after week 39 favoring the conparator. The PFT
data in study 1030 suggests a 30 nmL greater decline
in post-bronchodilator FEV1 in the inhaled insulin
group at 52 weeks, and inhaled insulin increase in
post - bronchodil ator DLco at 52 weeks, which is
inconsistent and difficult to interpret.

I have shown you that we have two-year
pul nonary safety data fromcontroll ed studies and
the data show the following: Inhaled insulinis

associated with an increase in respiratory adverse
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events, particularly cough. Qher respiratory
adverse events nmore conmon with inhaled insulin
include rhinitis, pharyngitis, sinusitis, dyspnea
and respiratory disorder

The pul monary function test data shows
that inhaled insulin is associated with a greater
decline from baseline FEV1 and DLco than the
conparator and the effect appears to occur within
the first few weeks of exposure, and the data
suggest that the effect is not progressive out to
two years. There is sone evidence of reversal of
the effect but this is not conclusive in type 1
di abetes. There is no increase in abnormal HRCT
findings out to two years of treatnent. Finally,
there is linmted control data in asthma and COPD.

Wth that in mnd, | have presented an
overvi ew of the pulnonary safety data and woul d
pose the followi ng questions which we will discuss
this afternoon.

DR WOOLF: Thank you very much. |In view
of the tine, there is going to be a slight

rearrangenent in the schedule. W are going to
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break for lunch. W wll then have the public
di scussion at 1:30--open public hearing, excuse ne,
at 1:30. Then we will follow that with the
questions to the FDA and then di scuss the questions
that have been proposed to the committee. For
those of us who are sitting at the table, we have
had reserved a long table in the back of the
restaurant for us to have lunch. W wll be back
here pronptly at 1:30, please.

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

were recessed for lunch, to reconvene at 1:30 p. m]
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AFTERNOON PROCEEDI NGS
Open Public Hearing

DR. WOOLF: WI Il everybody take their
seats, please? This is the open public hearing
portion of these proceedings. For the record, both
the Food and Drug Administration and the public
believe in a transparent process for infornmation
gathering and decision-making. To ensure such
transparency at the open public hearing session of
the advisory commttee neeting, the FDA believes
that it is inmportant to understand the context of
an individual's presentation. For this reason, FDA
encour ages you, the open public hearing speaker, at
t he begi nning of your oral or witten statenment to
advi se the commttee of any financial rel ationship
that you may have with the sponsor, its products
and, if known, its direct conmpetitor. For exanple,
this financial information may include the
sponsor's paynent of your travel, |odging or other
expenses in connection with your attendance at this
meet i ng.

Li kewi se, FDA encourages you at the
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begi nning of your statenent to advise the conmttee
if you do not have any such financial
rel ati onships. |If you choose not to address this
i ssue of financial relationships at the begi nning
of your statenent, it will not preclude you from
speaki ng.

Qur first speaker is Marc Sandberg. WII
you cone to a nicrophone, please?

DR. SANDBERG  Good afternoon, and thank
you for allowing nme to address the conmittee. MW
nane is Marc Sandberg and | am an endocri nol ogi st
and | serve as the nedical director for the
Di abetes Health Center at Hunterdon Medical Center
in New Jersey. | would like to disclose to the
committee that | have no current financial
relationship with the drug sponsor and | am here
presenting my own comments at ny own expense. | do
have experience working on the early clinical
studi es of Exubera when | was a staff physician at
the Cchsner Cinic in New Ol eans from 1996 to
2001.

The foll owi ng are considerations that
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shoul d be exam ned as the comm ttee considers

provi di ng gui dance to the FDA on the approva

Exubera. M perspective is based on ten years of
experience as a clinical endocrinologist and, as
noted, ny early involvenent in the clinical trials.

Inhaled insulin will need to be given for

many years, and we do not know the long-term

effects on lung tissue. People with nmajor organ
system di sease, a history of epilepsy, asthma and

other respiratory di seases, as well as snokers,

wer e excluded fromthe main Exubera studies.

patients are included in a | arge segnent of our

di abeti c popul ati on who may be considered for

inhal ed insulin. Sone Exubera studi es have shown

that there are changes in lung function. Further,

we know that diseases, for exanple asthmm,
respiratory infections, snoking and chronic

obstructive pul monary di sease, may change | ung

function. Howwll this affect inhaled insulin

absorption and will there be related variations in

absorption across patient types based on their

basel i ne lung function?
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I nhal ed insulin device requires a very
different administration technique than syringes.
Many patients may be excluded because of this,
especially since, unlike syringes, another person
cannot administer the inhaled insulin for the
patient. The administration needs to be exact, and
we need to be sure that the patients are getting
the right dose. Wen we give eight units of
insulin to a patient injected subcutaneously we
have good confidence in what dose we are
del i veri ng.

For an individual dose, patients have to
gi ve thensel ves on shot of insulin with the
appropriate nunber of insulin units injected.
Inhaled insulin may have a linited dose selection
and may require nmultiple admnistrations to achieve
di fferent dose selections. This is a paradi gm
change in how patients adninister insulin from both
a nmechanismas well as a dose perspective

W al so know that inhaled insulin only
addresses the bolus insulin, not the basal insulin.

Quite possibly patients will be adding inhal ed
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insulin to continued use of syringes. Many
patients will not be able to throw away their
insulin needles. Conversely, we nmay see patients
who are currently managed by one shot of a
| ong-acting insulin per day noving to nultiple
puffs on inhal ed insulin per day.

Finally, the consideration of a new form
for the delivery of insulin needs to be fully
eval uated so that the di abetes community is able to
best deternmine the right patients that n ght
benefit frominhaled insulin. W wll also need
the resources to provide educati on and gui dance to
ensure that our patients are able to use this new
tool correctly. Thank you for your consideration

Conmi ttee Di scussion

DR. WOOLF: Thank you. Is there anyone
el se who would like to come forward and nmake a
statenment? Seeing none, | think we will return to
the FDA's presentation and questions fromthe
conmittee for nenbers of the FDA

Karen, you alluded to the fact that this

formof insulin admnistration failed to deliver
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the kind of control that was present in the DCCT.
Qut si de of DCCT, have there ever been clinica
trials that have been able to replicate that kind
of experience in a nore typical physician or clinic
setting? |In other words, is that a standard that
is inpossible to reach in clinical practice?

DR MAHONEY: It has been difficult to
replicate those kinds of results in genera
clinical trials of diabetes drug products.

DR WATTS: Along those sane |ines,
think that the climte has changed since DCCT and
what you show us may be an unrealistic expectation
for other reasons. Patients who are well
controlled my be reluctant to give up their
control and participate in a clinical trial, so
there may be a selection bhias if patients, for good
reasons, are not able to reach goal, and goal is
simply that; it is goal. Not everyone is able to
reach goal

So, | think that while getting everybody
to go bel ow an HbAlc of less than 7 is great, in

DCCT that was the average value. Presunably the
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data were nornally distributed so half the patients
in the DCCT were above 7

DR. FOLLMANN: | would just like to
anplify on that. | mean, to nme, 107 is a fine
study and the idea that they should be held to this
hi gher standard of achieving DCCT targets--you
know, if you designed such a study where you had a
substantial fraction achieving DCCT targets you
m ght question whether the study is generalizable
if, in fact, you have to undergo, you know,
tremendous effort to achieve that tight control
It mght not be so practical when it is used
wi dely. So, you know, the other side of that is
that maybe it woul dn't be as generalizable. So,
don't have that concern about the 107

DR STOLLER | have a question for Dr.
Seynmour. In review ng the conversations between
the agency and the sponsor with regard to criteria
for studies in COPD and asthma, conversati ons about
a 100 patient sanple in each as | have noted in
conversations over time, ny question actually

regards the rare events, for exanple |lung cancer,
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in which, as you pointed out, there were five
neopl asns, one hematomm, four nalignancies, and
think we heard fromthe sponsor two that predated
initiation of drug--there is sone di scordance
there. M question is, fromthe agency's point of
vi ew, have you given thought to what kind of study
sizes woul d be necessary to discrimnate
reasonably? W al so heard of Kaiser data nodel ed
on incidence of lung cancer over tine and that this
signal did not exceed the expected rate in the
popul ation, given the preval ence of snoking, etc.
So, ny question is do you have sone sense of the
ki nds of studies that would be necessary to
el ucidate lung cancer risk going forward, and what
woul d be the power, if you will, and the size of
those studi es? Because, you know, the sense is
that there is a little bit of a signal. There are
conflicting data as to how potent that signal is
and what it neans, and it would be hel pful to know
what hormewor k has gone on around that fact.

DR. SEYMOUR: We haven't done any forma

power cal culations to determ ne how nany subjects
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they may need to determ ne a signal for |ung
cancer. | don't know if there are any other
comrents fromthe committee but we haven't done any
formal power calculation for it

DR, FOLLMANN: | would think it would
require huge studies to try and detect an effect on
| ung cancer so, you know, realistically | don't see
how we woul d see it unless we get nany years of
experience with it.

DR WOOLF: Nel son?

DR. WATTS: | have two questions fro Sam
One was on the issue of passive snoking. | believe
you presented that data. |If | renenber right, it

was vol unteers who were exposed to two hours of
passi ve snoke. Do you know if there are data on
nmore prol onged or nore chronic passive snoke
exposure? | amthinking not in relation to

di abetes but | saw a patient recently who doesn't
snoke but her job, as a server, exposes her to
second- hand snoke six or seven hours a day, five or
si x days a week.

DR AL HABET: | can't renenber exactly
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how t he study was desi gned but the sponsor can
maybe answer that. But | know that the subjects

i nvol ved were non-snokers. | can't exactly
remenber what is the definition of a non-snoker but
nmy understanding fromthe overall programis that
non- snmokers are defined as subjects who are not
snoking for at |east six nonths. The sponsor is
wel cone to address that question as well.

DR. WOOLF: Can one of the sponsor's
peopl e address the issue?

DR JACKSON: | will ask Dr. Fontain if he
can tell us the conditions in that study. Just to
go back to one of the previous questions where we
were tal king about the size of study that night be
needed to foll owup the potential for |ung cancer,
we can answer that following Dr. Fontain's
presentation, if you would like us to do so,
Chai r man.

DR FONTAIN. W did conduct a study to
exam ne the effects of passive cigarette snoke
exposure on the pharmacoki netics of inhal ed

insulin. The study was designed in non-snokers, as
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has been summari zed. The way we set up the study
is that subjects were exposed for two hours at a
| evel of snoke that we neasured using atnospheric
ni cotine concentrations. Then we adm nistered the
i nhal ed i nsulin dose and neasured pharnmacoki netic
data out to six hours post dose. W did not
conduct a study to examine the effects of chronic
passi ve cigarette snoke exposure, but you could
expect that for a drug that is titrated it would
just titrate to any alterations to availability
that m ght be related to long-termchronic effects,
and it would just be part of the day-to-day
titration.

DR. WATTS: | amnot sure that really
answers the question. That may be the data you
have but it seens to me that there are a |lot of
peopl e who are exposed to passive snoke for |onger
peri ods than two hours, and exposed repeatedly, and
it sounds as though we don't know whether there are
changes in pharnmacoki netics there or not.

DR. JACKSON: W haven't done that. W

have done one single experinent but, as
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understand it--1 wasn't actually in the snoke
chanmber nyself but it was a very hefty dose of
snoke that was in there that was sufficient to make
at least Dr. Fontain cough when he went in. But
certainly not for seven hours and certainly not
every day a week. This was an initial attenpt to
expl ore one particul ar phenonmenon, and we did that
and | think we did it quite successfully.

DR. STOLLER  You had some information
about the cancer?

DR JACKSON: vyes, | would like sinply to
get Dr. Reynolds, who will explain. | showed in my
opening slide set a particular study which is a
12-year cohort study. Dr. Reynolds is an expert in
this area.

DR. ORLOFF: Can | just mmke a comment,
pl ease, Paul ?

DR. WOOLF:  Yes.

DR, ORLOFF: On the snoking issue to
followup Dr. Watts, | think to the extent that the
effects of snoke, be it active or passive--active

snoki ng versus passive snoking were exactly in the
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opposite direction with regard to the inpacts on
phar macoki netic bioavailability of the drug.
woul d think that the real question is at what point
does passive snpbke exposure becone |ike snoking.
So, Dr. Watts, | think, is asking at what point are
you exposed to so nuch passive snoke that you need
to actually worry about the potential for
overexposure to inhaled insulin? | know you don't
know t he answer but | wanted to clarify the
questi on.

DR REYNOLDS: May | have risk managenent
24, please? This is a proposed study, a 12-year
study to look at lung cancer nortality between
i nhal ed insulin-treated and non-inhal ed
insulin-treated patients. W plan to use the TH N
data set which is a prospective nedical records
data set in the United Kingdom It currently
i ncl udes about 57,000 patients with di abetes, and
it routinely collects information on denopgraphics,
drug exposure, diaghoses and links to vital status.
In addition to the routinely collected

data, we are proposing to add an el ectroni c nodul e
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which will collect snoking information. Current
snoki ng, obviously, is routinely recorded but we
woul d i ke to have past history, pack-years snoked,
etc. So, that will be added to this electronic

dat abase

W have eval uated nore than 15 dat abases
inthe U S and Europe and this is the only one
where we will be able to collect sufficient snoking
data to look at the issue of lung cancer. Based on
57,000 patients, we calculate that we should be
able to detect a relative risk of 1.5.

DR. FOLLMANN: So you are going to conpare
the 57,000 patients to the handful who have
received inhaled insulin and | ook at the difference
in rates there? That is the basic design of the
study?

DR REYNOLDS: Over the course of the 12
years, it is to conpare those exposed to inhal ed
insulin to those not exposed. W expect that over
12 years of exposure we woul d have sufficient INH
exposure to | ook at this.

DR FOLLMANN:  Right, but you would have
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nmore snokers, obviously, in the patients who aren't
getting | NH

DR. REYNOLDS: Yes, and we woul d adj ust
for that. We would stratify and adjust for it in
mul tivariate nodel s.

DR. WOOLF: Dr. Schuster?

DR SCHUSTER. M question is for Dr. A
Habet. The big issue | have is this coefficient of
variation and the variability of the inhaled
insulin versus the subcutaneous. Can you just
comrent, because it |ooked |ike an overall kind of
general i zed statenent that the variability is 20-30
percent greater with the inhaled insulin than with
the subcutaneous. 1s that value arrived at by
taking the nean, or was that kind of |ooking at the
conpl etion of the study? | guess the point | am
trying to get at is that is one of the downsi des of
subcut aneous, that there is so nmuch intra-patient
variability. 1Is this inhaled insulin actually by
the tine the person is really good at using it?

Are we able to dimnish that variability?

DR AL HABET: We don't have really data
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to say that if the patient continued using it, it
woul d show a | ower variability. The sponsor,
however, conducted a study. It is called
self-adm nistration study, and it trained the
patients very well at |east two days before and
continued even twi ce before adninistration of the
actual medication, and this showed very good data
that when you train the patient very well the
coefficient of variation is sinmlar to
subcutaneous. That is in our review The sponsor
is welcome to address that.

DR. JACKSON: Yes, thank you. | believe
heard you say that patient variability is the key
and | think we conpletely agree with that with a
titrated drug. Particularly with a relatively |ow
therapeutic ratio, it is within patient variability
that actually tells us about what is going to
happen in the clinic. Bear in mnd that over 3,500
patients took inhaled insulin in our clinica
program and we showed equi val ence in ternms of HbAlc
control and, critically hypogl ycem a, and

hypogl ycem a | think is where people are nost
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concer ned.

I would just like to ask Dr. Fontain if he
could explain a little bit nore about the
variability and put it in context because we do
have data that shows that variability does inprove
even in our experinmental situation. Bear in mnd
that what we are conparing in our experinental
situation and our clinical pharnmacology is a
compl etely new entity agai nst subcutaneous insulin
that is being injected by people who know how to do
it, and have known how to do it for a very long
time.

DR FONTAIN. So, it is inmportant to
recogni ze exactly which variability paraneter you
are referring to, and for a product like inhaled
insulin that is meant to be titrated within an
i ndividual, the intra-subject variability is the
nmost i nmportant paraneter to | ook at.

What | would like to do is show you a
slide that has already been shown in the main
presentation, slide 16, please. This is from our

dose proportionality study. This shows each and
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every value for the 21 subjects that were enrolled
in this particular study.

Just to remnd you, this was an inconplete
bl ock design. Each subject received three of five
possi bl e dose levels. So, what you see is the area
under the curve value for each subject at each dose
that they received. You will notice that for sone
doses there appears to be just a single value.

This is where we have overl appi ng area under the
curve val ue--so good reproducibility or good
intra-subject variability. Wat you see for each
and every subject is that with an increase in dose
you do see an increase in exposure. You will note
that there are a couple of subjects that appear to
have a | ower exposure at a hi gher dose

Also of interest in this particular study
is that these are fairly small dose increnents
compared to what you will see in the published
literature using subcutaneous insulin. Typically
in a dose proportionality study, first of all, they
won't have a replicate design and then, secondly,

they will have larger dose increments or doubling
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of dose, 6, 12, 24 units, sonmething to that extent.
So, even with the very fine increnent that we have
here, especially going from1, 2 and 3 ng, we see
that we have this increasing exposure.

Can | have slide CP-124, please? Wat we
have done here is we have taken the nean of the
replicate values in each subject. Again, what you
see is that each subject can expect to see an
increase in exposure with increase in dose. | have
hi ghl i ghted a coupl e of subjects, six subjects,
with orange boxes. These are subjects that
received 2 ng and 3 ng doses. This is the finest
increment in this particular study. You will see
that in each of these cases subjects do see, and
can expect to see an increase in the area under the
curve with each increase in dose, even at this fine
i ncrenent.

So, this study does a couple of things for
us. It tells us that we have good reproducibility
within a subject, and also that we can titrate
effectively with dose.

DR AL HABET: Let ne followup on this,
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pl ease. | do not have the privilege to provide
i ndi vidual data, but | have to quote two subjects
as exanples for this same study, which is 1012, the
dose proportionality study. Look at the
replicates, as | already stated in ny presentation
For exanple, in one subject the AUC at the 1 ng
dose was 45 and 3,870 macro unit/mn/nL in the
first and second dosing period respectively. At
the 6 ng dose in another subject the AUC was 934
and 6,2020 micro unit/mn/nL in the first and
second dosing period respectively. This is an
exanpl e of the replicate study, and there are quite
a fewreplicate dosing in other studies as well
showi ng the sane trend. That is just for the
record.

DR WATTS: | wanted to foll owup on that
with the other question that | had for Dr. A
Habet, and the sponsor may be able to answer this.
In this study of intra-individual variability how
much training and how | ong had the subjects used
the drug? And, it is unbelievable to me that that

much variability would be biol ogy or pharnacol ogy,
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but nore on the downside errors in delivery that
the patient didn't use it correctly one of those
times.

DR AL HABET: | don't renenmber if in this
particul ar study they had training but | suspect
the patients already had training in this
particul ar dose proportionality study. But the
study that | referred to, called
sel f-adm ni stration study, they had extensive
training, but this is not one of them

DR. WATTS: | think it is inmportant to
know where the | earning curve peaks out, and how
much of this variability is due to | earning and how
much is due to the intrinsic nature of the drug and
the delivery system to get some sense of when we
start playing with doses for individual patients
where are we really using the drug and where are we
just dealing with a patient who is |learning howto
take it.

DR. WOOLF: Can the sponsor answer that?
VWhere in the | earning process were these studies

done?
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DR JACKSON: | can get Dr. Heise to
answer as he was part of this study.

DR. HEI SE: Yes, the subjects in this
study were trained as already described this
nmorni ng. So, they had two training sessions with
enpty blisters and then they participated in the
study with the real insulin.

DR. WATTS:. So, they were not regular
users of the drug at the time the study was done,
which is probably not relevant at all to the
variability that we woul d expect to see, but what
is the learning curve? 1Is it tw weeks? Four
weeks? Two nont hs?

DR HEISE: Let nme nmake just one comment
to the figures for the individual data. | mean, in
this study only inhaled insulin was enpl oyed but |
did studies with the variability of subcutaneous
insulin preparations and I can tell you that on an
i ndi vidual basis you see a broad variability which
is well within the range you quot ed.

DR. FOLLMANN: | guess what | am

struggling with is that the point was nmade that
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there was maybe a 20 percent difference between
injected insulin and inhaled insulin in coefficient
of variation. W would like to know does that
really matter. |In terns of the HbAlc and
hypogl yceni c epi sodes it doesn't really seemto
matter. Would it matter in ternms of something |ess
far downstream than HbAlc? So, | was wondering if
peopl e have | ooked at between group conpari sons,
say, of fasting plasma glucose, not the average
val ue but the variability, and does inhaled insulin
have nore variability for that paraneter than
injected insulin.

DR. WOOLF: Do you have an answer?

DR AL HABET: | defer this question to
the clinical team

DR. WOOLF: Does the sponsor have anybody
who mi ght be able to answer that using other
mar kers of diabetes control, other than HbAlc?

DR JACKSON: W have not |ooked at the
variability of fasting plasma glucose. Al we can
say is that we have | ooked at sonething which is

pretty cl ose downstream which is hypoglycem a, and
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we don't see a difference between the reporting of
that and the reporting on subcutaneous insulin
control

DR WOOLF: Dr. Caprio?

DR CAPRIO | just want to remnd you
that subcutaneous insulin is not better. The
absorption and variability is huge with
subcut aneous injection and varies by sites. So, it
is very inportant to keep that in mnd.

DR AL HABET: | agree.

DR WOOLF: Dr. Watts?

DR. WATTS: A question for Dr. Seynour
about cough, ny guess is that the first dose or two
of inhaled anything is going to provoke a cough
response, and knowi ng clinical trials, any tinme
sonet hi ng happens that gets carried over and
counted at the end of the trial. A so, if soneone
is inhaling something, nmy guess is they are nore
likely to report or be queried about cough and
respiratory synptons than soneone who i s not using
the inhaler. As the data have been presented and

anal yzed by you, is there any way to dissect out
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not only how much of the cough difference between
the i nhal ed and subcutaneous insulin groups is
related to the actual inhalation of the dose? 1Is
there sort of a |earning curve for avoiding the
cough? Do they cough as nuch after six nonths of
use as they did during the first week?

DR SEYMOUR: | will answer your question
and then the sponsor can junmp in if they have
additional information. 1In a few of the studies
the sponsor utilized a cough questionnaire which is
really, in my opinion, the better data for the
cough. It was adninistered to subjects who
reported cough as adverse events in whom anot her
alternative explanation for the cough was not
assigned to the cough. |In that data it does | ook
as if time goes on there is |ess reporting of
cough. So, it may be associated early on with the
initial use of it and as time goes on there is |ess
report of it.

DR CAPRIO How intense is the cough?
Wul d it subside by drinking water?

DR SEYMOUR: | don't know if we have
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i nformati on about water but the severity of the
cough was, for the nost part, nild in terns of the
gradi ng of the severity. There were sonme noderate;
very few severe. But in terms of the cough
questionnaire data, the majority of the cough was
graded as mld.

DR. WOOLF: Can | ask the sponsor was
there, in essence, a learning curve for cough? As
patients got more used to adnministration, did the
rate of cough or the severity of cough di m nish?

DR JACKSON: It certainly did dininish;
the reporting dimnished. | think Table 78 in the
briefing docunent indicates that. It has been
poi nted out to ne by the person who actually ran
the studies with the questionnaire that much of the
cough that was reported, or classified as cough, is
essentially throat clearing.

DR. WOOLF: Dr. Schuster?

DR SCHUSTER: | have a question for Dr.
Seynmour. Really it is just a point of clarification
for my know edge. You showed two slides towards

the end of your discussion on the change from
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baseline DLco in type 1. It is |abeled the pooled
Phase 2 and Phase 3 studies, and the follow ng one
was in type 2 for DLco. Wen | go back and | | ook
at the briefing docunent the data looks a little
bit different than these two slides. | am assum ng
it was just a different cohort. | amparticularly
referring to pages 167 and 169. The reason | ask
this is because the DLco appears to continue to
decline, whereas in the two slides you showed it
really |levels off.

DR SEYMOUR: Pages 167 and 169 of ny
briefing docunent ?

DR SCHUSTER. O whatever briefing
docunent | have

DR. SEYMOUR | think that is the
sponsor's briefing package so they nay be able to
answer that. | amnot sure what data they have on
that page, but | can tell you that the data we have
is frompooled controll ed Phase 2/3 data sets and
it my be slightly different, depending on what the
sponsor has in their package.

DR SCHUSTER: | nean, the only reason |
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think it is a point of discussionis that this

| evel s off so nicely very quickly into therapy, and
this stuff in the briefing document appears to kind
of continue to decline.

DR. SEYMOUR: On page 167 in the briefing
docunent for the sponsor? They can junp in but on
page 167 it is actually for an extension study for
DLco so that is actually an uncontrolled extension
of some of their earlier Phase 2 studies, and it is
definitely a different data set fromwhat | showed
you. This is for an extension period in which
there was no control arm and what | showed you was
all data for the controlled studies. Does that
hel p?

DR. SCHUSTER  Yes, it hel ps.

DR SEYMOUR It is a different data set.

DR. WOOLF: It was pointed out to ne that
per haps the sponsor didn't have enough tine to
answer the coefficient of variability question. Do
you feel that you need to have nore information, or
are you satisfied?

DR FONTAIN. | would just like to refer
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you to Table 23 on page 53 in your briefing
docunent. This gets to the point that you were
maki ng about the training. In any studies where we
did have replicate adm nistration of the drug over
time, with nore than three replicates we were able
to peal away earlier treatnents and then assess
variability in the earlier treatnent periods versus
the later treatnment periods. Qur best exanple,
again fromthe 1027, we see variability decreases
pretty nicely over tinme, and that is within six
doses. That trends down very close to what we see
historically for subcutaneous.

DR WOOLF: Dr. King?

DR. KING | want to change the
conversation a little. | want to go to the
i nhal ati on techni que i ssues again. One of the
things that concerned me, mainly | guess because
am bi ased by a prior bias which is that the
al veol ar space availability seens incredible.
wonder what data actually support that 40 percent
of the inhaled drug actually gets to the alveol ar

space.
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A corollary to that is the question about
if you switched and swall owed this agent, does it
alter your blood glucose?

DR WOOLF: dearly that is a question for
t he sponsor and not the FDA.

DR. JACKSON: | will ask Dr. Finch to
attenpt to answer that.

DR FINCH  Yes, put that on the screen,
please. This is a slide that Dr. Cropp showed
during her presentation this nmorning. It shows how
we have apportioned the deposition of inhaled
insulin follow ng the bolus inhalation. Wat she
has described here is that approxi mately 30 percent
of the blister content is contained in the blister
and/ or devi ce upon actuation. Then, data from an
early gamma scintigraphy study that was conducted
with an early exploratory version of the powder,
but in the relevant particle size, denonstrated
that there was approxi mately 20 percent of the
blister contents deposited in the oral pharynx.

That table is contained within your briefing

docunent. Thus, the remmi nder which is, as you can

file:///Z|/Storage/0908ENDO.TXT (235 of 314) [9/20/2005 3:02:37 PM]



file:/l/Z|/Storage/0908ENDO.TXT

see, 50 percent passes the oral pharynx. The
nunber is for 10 percent tracheal/bronchial and 40
percent al veol ar spaces are just approximations.
We do not have any data that shows specifically
what the deposition fractions are in those two
compartments. But that is based on what we expect
fromthe literature in terns of deposition of
particles of that size.

DR. KING | thought it was just the
opposite so that 40 percent would be deposited in
the tracheal /bronchial region and 10 percent in the
al veol ar space.

DR FINCH  Those are based on approximate
val ues that are obtained for dry powder, aeroso
particles of the size. Perhaps | could ask Dr. Joe
Brain to commrent further on particle deposition.

DR BRAIN: | think one thing to keep in
mnd is the particular breathing pattern that is
used, and | think you are absolutely right. For
particles of this size for sort of nornal
breat hing, w thout a breath hold, you m ght

experience greater deposition centrally but, again,
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the instructions to the patient are for a slow
inspiration fromFRC, followed by this 5-second
breath hold, and that is a pattern which is in the
direction of inproving deposition in the deep |ung.

| agree with what Dr. Finch has said. W
don't know that it is all in the alveoli. Sonme may
be in very small airways. Those distances are very
small. W do know, for exanple, for aerosols, like
tobacco snmoke that are | ess than one m cron, deep
| ung deposition can be as high as 60 percent or 70
percent with a deep, slow breath hold. So, | think
the pattern of anatom c deposition depends on the
breathing pattern that is used, and this device,
this particle and this breathing pattern have been
designed to optim ze deep |ung deposition

DR. WOOLF: Before we open this to genera
di scussion | would like to make sure that the pane
has no further questions of the FDA at the nonent.
So, does anybody have any nore questions of the
FDA? Oherwi se, we have tinme for an open
di scussi on.

MS. SCHELL: M question is in regards to
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the delivery device as well. | am assum ng that
all the people that were involved in the study were
able to take a deep breath. Was there any
nmeasurenent done? As we have seen with inhalers,
sonme people don't inspire deep enough to even take
an inhaler. Wre there any neasurenents done to
see if they, first of all, could take a deep enough
breath to get the air into their |ungs?

DR. JACKSON: All patients, prior to going
into the clinical studies, were required to undergo
lung function testing and only those who passed the
criteria that we set were able to go in.

MB. SCHELL: Further to that question
then, with the labeling are there going to be
instructions to have that test done prior to see if
that person can take a deep breath, or are you just
going to take the practitioner's word that they can
take a deep breath?

DR JACKSON: We certainly would
anticipate trying to make as much as we can in the
| abel with what we did in the clinical program

What we did in the clinical programis to do
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spironetry before patients took a dose

DR STOLLER: M question is a follow on
to Dr. King's and Dr. Brain's conversation. G ven
what we woul d expect to be variability and what we
understand to be variability in the alveolar
deposition as a function of inspiratory pattern,
can you comment on the inpact of inspiratory
pattern on both the pharnmacodynanmi cs,
phar macoki neti cs and post prandi al gl ucose val ues?
Qoviously, it is ideal to breathe from FRC and we
woul d all aspire to that for our patients using
bronchodi |l ators of various sorts, but we all
recognize in the effectiveness arena that there is
trenmendous variability within patients in their use
of inhalers. Recognizing that mnetered-dose
i nhal ers are not what is being proposed here,
nonet hel ess, extrapol ating that experience predicts
that there would be variability within individuals
of their technique in using an inhaler with insulin
cloud. | would inagine that you have accrued data
that speaks to that and it would be inportant to

know.
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DR JACKSON: Well, we have data fromthe
clinical program of course, and the variability
doesn't seemto be different from subcutaneous
insulinin terns of diabetic control and
hypogl ycenmia. W have some data frominspiratory
rate studies and Dr. Fontain can give you that.

DR. FONTAIN. Can | have CP-57, please?
W did conduct two studies that exanined the
effects of inhalation rate on pharmacoki netics of
inhaled insulin. 1In general, what we saw was that
with decreases in inhalation rate you see a
decrease in both AUC and Crax, and when you
decrease inhalation rate you cause an increase in
AUC and Cnax.

I will show you the approxi mately val ues
that we had. So, we conducted our 217/011 study.
The target inhalation rates are in the second
colum fromthe left. They were 10, 25 and greater
than 35 L/nmin. W neasured the actual inhalation
rates. They were 14.5, 29.3 and 40.3. The 25
L/'mn is what we approximate to be our standard

i nhal ati on maneuver. It is a normal inhal ation
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Agai n, what you see with the lower inhalation rate
is an increase in AUC and Cnax and with the faster
i nhal ation rates you see a decrease in AUC and
Cmax. Wth nore noderate changes in inhalation
rate that we saw in the 019 study, going from14.1
L/'mnto 8.8 L/mn you see very little change

This is essentially a design
characteristic of the product. The product has a
flowrestriction that prevents extrenely high rates
of inhal ation and, because of the range of particle
sizes in the product, it is relatively insensitive
to nodest changes in inhalation rate. W defined
our standard inhal ati on maneuver which is that the
subj ect exhales normally; fires the device; inhales
with a full inspiration; holds their breath for 5
seconds and then exhales normally. This is a
maneuver that we specified for all of our clinica
phar macol ogy studi es, and that was enphasized in
instructions in our Phase 3 studies. Again,
typical reproducibility in our clin. pharm is very
good relative to sub-gq, and we don't see any

differences in either hypogl yceni c epi sodes or
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efficacy in our Phase 3 studies.

DR. JACKSON: You are right, the key is to
make sure the patients are well trained and do the
same inhal ati on nove each time.

DR WOOLF: Wuld it be incorrect to say
that consistency is nore inportant than the
magni tude of the inspiration? As |long as you are
relatively constant you can titrate the dose to
that person's effort?

DR JACKSON: Absol utely.

DR WOOLF: Nel son?

DR. WATTS: A followup to Ms. Schell's
question about the pre-enroll ment screening, do you
know how many subj ects who m ght have ot herw se
qualified for the trial were excluded because of
the spirometry results or other problens in being
abl e to use the device?

DR JACKSON: Yes, we have | ooked at that.
Dr. Riese?

DR RIESE: In terns of lung function
screening, screening fail rate for all causes, and

it varied between studies, was between 30-40
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percent. Again, the screening fail rate--the
percent age of people who screened and fail ed
because of PFT abnornalities was, on average--there
was variability was about a quarter of that. So,
our estimation is approximately 10 percent of
patients screen-fail ed because of PFTs.

DR WOOLF: As | hear this discussion go
on, it has beconme clear to ne that perhaps the nost
important thing of the inplenentation of this
programis training of the patient--first screening
the patient and then training the patient. | am
really not clear fromwhat | heard this nmorning how
this is going to be carried out effectively in a
primary care physician's office when they are
seeing patients every 10-15 mnutes. Are you going
tolimt this only to endocrinol ogi sts and
di abet ol ogi sts, which obviously limts the nmarket?

DR. JACKSON: Well, screening would be the
usual exam nation one woul d expect for a patient
with diabetes but, in addition, the spironetry in
order to ascertain the lung function and then, as

with any patient who goes on to insulin, training
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has to be given with it is subcutaneous insulin or
whether it is inhaled insulin. | don't personally
know whet her it takes any longer to be trained to
take inhaled insulin than it takes to be trained to
inject. | wouldn't imagine it is very mnuch
different.

DR WOOLF: Well, | amnot necessarily
sure how nany di abetol ogi sts would do routine
spironmetry; certainly some prinmary care docs.
would. But it is a whole different paradigm In
poi nt of fact, nany patients get their training at
a centralized site of the diabetes center or with
di abetes nurse practitioners and not in the
i ndividual practitioner's office. Mst of us have
been trained in the use of sub-q insulin since tine
i menorial, but those of us who are out for 40
years have not been trained in this technique. So,
when a patient calls and says | have a problemwth
my device and you have never used that device, and
if you say, "well, call the di abetes educator whom
you saw," it is not going to work very well

DR JACKSON: W have a call center to
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deal with problenms with the devices and that
operates 24 hours a day, or will do.

DR. WOOLF: Dr. King?

DR. KING M question relates to the
device. How do you care for this device? How do
you clean it? What do you do with it? | assume
all the cloud of stuff is going to collect in the
devi ce. What do you do?

DR. JACKSON: Yes, there are procedures
that patients have to undertake, and they will be
trained in those. M. Spavins will be able to give
us some of those details.

MR SPAVINS: May | preview 166 pl ease?
Put that on the main, please. | would like to put
a picture up of the device and try to go through it
by conmponent to answer your questions with regard
to care.

As indicated, there is a base unit that
generates the anbient conpressed air; the blister
which is inserted, as you sawin the video this
morning. Again, this is taken apart, of course.

That little unit in the mddle called the insulin
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rel ease unit, that is the aerosolization part of
the device. Basically, the conpressed air
generates a venturi that then nakes a standing
cloud. | amjust giving a little background to get
to your point with regard to cl eaning.

As | nmentioned this norning, the chanber,
of course, of 200 nL is designed for a fraction of
a typical inhalation. There is the nouthpiece,
which is where the patient inspires. The patients
do have cleaning instructions. The cleaning
instructions are to clean the chanber once a week.
We will supply two chanbers so that if one is
waiting to be cleaned there is still another
chamber there. W have done extensive cleaning
studies, and in the m suse case we have data that
supports nuch | onger studies than the one week, but
the one week will be the instructed cl eaning
technique. It is basically mld soap and water and
air dried. W have checked out many variations of
the types of soaps and different types of cleaning
i ssues along with that.

The insulin release unit is the one unit
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that does need to be replaced every two weeks. Its
lifeis limted by the environmental conditions
that m ght be present. W have extensive studies
of a variety of tenperatures and hum dity that
support the release unit to a mni mum of two weeks.
The patient is instructed to change that out.

Are there other types of questions | could
answer? Basically, it is clean once a week and
change out the insulin release unit every two
weeks.

DR AL HABET: | have a quick question as
a followup on this cleaning situation. 1In the
replicate design did the patient clean the device
or did they use a new device. The observation in
the PK study is that it seens to nme very consistent
that the first dose is |lower in exposure than the
second dose. Can you answer that, please?

DR. FONTAIN: In all the clinica
phar macol ogy studies, since it was only, you know,
si x doses or so that were admi nistered, we never
cl eaned t he chamber between doses.

DR AL HABET: So, this may explain why
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the second dose has hi gher exposure in the sane
patient.

DR. JACKSON: No. No, that wouldn't
explain it at all. W do repetitive in vitro
testing of our devices and we would see if there
was a fall-off in the inportant constituents, like
AD or FPD, over that period of tinme. Because there
isn't, that is why we allow for the chanber to be
cl eaned once a week at mninumand for the injector
to be replaced every two weeks. | don't know if
you wanted to add anything to that, Janes.

MR. SPAVINS: Just very quickly, we have
checked for so-called prinmng effects that you may
be alluding to. The device has no primng effects.

DR. WOOLF: Dr. Cal houn?

DR CALHOUN. My question is for Dr.
Seynmour and perhaps for the sponsor as well. Wre
you able to ascertain in your analysis of the data
whet her there were any ot her special populations in
the unspecified |ung di sease that m ght al so have
al t ered pharmacoki netics or pharmacodynam cs or

altered safety profile? Then | have a followon to
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DR SEYMOUR: No, we did | ook at the
change in pul monary function, FEV1 and DLco, and
| ooked at the standard subgroups which are race and
age and sex, and we didn't see any clear pattern
for that.

DR CALHOUN: It is curious that the area
under the curve goes in different directions in two
di fferent comon obstructive |ung di seases, COPD
and asthma. And, the concern that | have with
respect to asthma is that it is not just an
obstructive disease but it is a variable
obstructive disease. So, the degree to which
variation in lung function nay alter absorption
could actually play a big role in the glucose
control of patients who have concomtant asthma and
di abet es.

DR. SEYMOUR | think we share the same
concern about variations in lung function with
asthma, and that is one of the reasons we asked the
sponsor to do a dedicated study in that popul ation,

and also to |l ook at efficacy in that population to
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see if variation in lung function is going to
affect that.

DR. CALHOUN: Were there enough patients
wi th ot her unspecified underlying |ung diseases in
the data set for any of the FDA people to sort out
particul ar signals that we shoul d be paying
attention to in terms of concom tant disease?

DR SEYMOUR: | didn't |ook at other
concomitant di seases. Maybe the sponsor has | ooked
at subgroups of patients with other conconitant
lung diseases in the overall safety database.

DR. JACKSON: No, we didn't allow patients
with significant |lung disease, apart fromthe
defined asthma and COPD that you know about, to go
into our studies.

I would just like to go back to asthma
because we do have a database. W have two
dat abases as described by Dr. Seymour, one
prospective and one retrospective, and we have been
able to look at those to see, well, what is the
di fference between the subcutaneous insulin and

inhaled insulin in terns of diabetic control, and
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the HbAlc between the two groups doesn't | ook
different. Well, what is the difference between
the two groups in terns of hypoglycema? It
doesn't look different. W know with asthma, that
when subj ects have | ower FEV1's they have | ower
exposure to inhaled insulin. Wen we increase the
FEV1 with al buterol the exposure increases. In
fact, it is norrmalized. W can show you that data
if you want to see it.

DR CALHOUN: Well, the issue is that
asthma is an epi sodi ¢ di sease and one m ght not
expect to see that variation in glucose control
mani fest in alteration of henbglobin Alc which is

fairly far downstream

DR. JACKSON: Hypoglycem a, | would think,

woul d readily show itself if--

DR. CALHOUN: On the rebound side as you
are increasing insulin.

DR JACKSON: W instructed all the
patients in our studies who were taking inhalers or
al buterol or bronchodilators to take the

bronchodilators prior to taking inhaled insulin,
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and that is sonething that | believe they shoul d
conti nue to do.

DR. WOOLF: Dr. Caprio?

DR CAPRIO Yes, | wonder if there is any
data on glucose profiling and what is the peak of
post prandi al gl ucose during the inhaled insulin.

DR JACKSON: | will ask Dr. Krasner to
show us some of that data

DR. KRASNER: W rneasured postprandi a
glucose in tw ways. |If | could preview slide
E-161, please? This is data from study 107 that
you heard about earlier. This is home nonitored
gl ucose profile data obtained frompatients in the
| ast week of the study. You will see nean
post prandi al gl ucose | evels after each meal of the
day pictured here. W do not see significant
di fferences between inhal ed and subcut aneous
treat ment groups.

We al so designed this study to | ook
specifically at postprandial glucose control. If
we could go to main-37, please? This is data we

saw this norning in Dr. Cropp's presentation. This
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was a prospective pharmacodynam ¢ study in which
post prandi al gl ucose was neasured in
i nhal ed-treated versus subcutaneous insulin-treated
patients for six nonths. This was done doing a
solid standard test meal under controlled
conditions. As you can see, over time there is no
difference in postprandi al glucose control from
baseline in either treatment group, and the
treatment groups are quite conparable over tine as
wel | .

DR. WATTS: | would like to get back to
the device question | raised this norning that has
not been answered to ny satisfaction, and that is
about device failure. | have witten it down so if
the answer cones | will be able to understand it.
So, if soneone uses this device three tinmes a day
for a year, how nmany, if any, device failures would
be expected? Wuld the device failures be obvious
at the tine so they could take an alternate dose?
And, are they encouraged--and | don't know the
price of the device and whether it would be

af fordabl e for patients to be encouraged to have a
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backup device?

DR JACKSON: | will ask Janmes Spavins to
try and answer that.

MR, SPAVINS: Hopefully, | can be nore
responsive to the question. There are a couple of
questions there. The device itself is designed and
engi neered so that for one year it will performas
expected. It has a one-year use life. This
mor ni ng you were asking about have we seen sort of
unexpected failures in the clinic, and I did
mention that that was the case, and that is part of
the | earning curve of developnent. | did nention
that since we have seen that, as | nentioned, we
have exactly 1/600 devices that we have seen an
additional problemwth in the |ast set of devices
that went out. So, that would be the expected
failure rate, and that woul d be over the clinica
trials running now for at |least a year. So, that
is our current know edge of what the failure rate
woul d be at this stage. There was a second
question?

DR WATTS: Was the device failure obvious

file:///Z|/Storage/0908ENDO.TXT (254 of 314) [9/20/2005 3:02:37 PM]



file:/l/Z|/Storage/0908ENDO.TXT

255
to the patient?

MR SPAVINS: Again, the design allows a
cloud visualization so that any kind of
failure--certainly the patient would not be able to
see the cloud and would certainly have an inkling.
O course, the call centers would be there for any
ki nd of questions they would have with regard to
any differences they may detect, whatever they may
be. W use that planned return programto generate
the types of questions and the types of inquiries
that patients have had about the device, not
failures but the usual questions about how to work
with it; what if | didn't change ny transjector
out, and that sort of thing.

DR. WATTS: The | ast question was about
backup. It sounds like if it is not going to fai
you don't need a backup. Wlat is likely to be the
cost of the device? Is it nomnal? Is it large?
And, are patients going to be encouraged to have a
backup devi ce?

DR JACKSON: | amnot aware of the exact

intentions as regards providing nore than one
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device. | amaware that there should be at |east
one spare chanber and spare devices that are used
to puncture the blister. Another backup system
that would definitely be there is the 24-hour call
system so that a patient whose device has fail ed
can get one very, very quickly. | amnot aware in
our clinical programthat any device failure led to
any problemw th any patient.

DR. WATTS: For a drug that is being dosed
three tines a day, 24 hours later to get a
repl acenent is going to nmiss three doses.

DR. JACKSON: It is a 24-hour call center.

DR WOCOLF: Dr. Stoller?

DR STOLLER: M question concerns the
substantial burden of undi agnosed COPD in the
popul ation and the inpact of some of the studies,
in particular 1022, on understanding with regard to
that population. Dr. R ese commented, if |
understood it, | gather that spironetry was an
entry criterion and that given that screen failure
on spironmetric criteria, there were no patients

with abnormal |ung function participating in 1022.
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So, the results of that speak to really nornal
| ungs as opposed to 1030 and 1028 whi ch were asthnma
and COPD respectively. |Is that correct? In other
words, there is no insight from 1022 on the
effectiveness, if you will, of using inhaled
insulin in a population with unsuspected but
present chronic obstructive pul nonary disease. |Is
that correct?

DR. JACKSON: Patients in study 1022, like
in all our studies, were unable to go into the
study with an FEV1 of 70 percent, or down to 70
percent of predicted. | will ask Dr. Riese if
there is anything el se he wants to add.

DR. RIESE: Sure. As part of our analysis
of the effect of inhaled insulin in patients with
underlying lung disease, we did retrospectively
exami ne our controlled Phase 2/3 database | ooking
for patients with a history of asthma and who net
the Gold criteria for mld and noderate COPD.

Could | have P-468, please? So, in our
control |l ed Phase 2/ 3 database we identified what we

are calling the integrated underlying |ung di sease
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cohort. What this accounted for, in the first line
are the nunber of subjects that were enrolled at
the time of this data collection, which was before
the interimanalysis so the nunber of subjects
enrolled in 1028 and 1030 are a bit |ess than what
Dr. Seymour showed this afternoon. W conbi ned
those with subjects we found in our controlled
Phase 2/ 3 database with a history of asthma and who
met the Gold criteria for mld to noderate COPD.

So, we have an integrated cohort of subjects with
asthnma, 70 and 79 with I NH and conpar at or
respectively, and 80 and 78 I NH and conparator in
COPD. | would be happy to review any of this data
if the commttee thought it would be useful in
terns of henpgl obin Alc, hypogl ycem c event rates,
changes in lung function. W do have this cohort
that hasn't been presented yet.

DR. STOLLER Let ne nake sure
under stand what you nean by retrospectively defined
COPD. darify that for me because | think a |ot of
the value of this information has to do with what

you nean by that.
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DR RIESE: Wat we nean by that is they
were retrospectively identified by the Gold
criteria so they had to have an FEV1 over FVC of
| ess than 70 percent and then they were mld. |If
the FEV1 was greater than 80 percent and noderate;
if it was between 50-80--

DR STOLLER | understand the Cold
criteria. The question is was this a baseline
measur enent that was retrospectively identified--

DR RIESE: Correct.

DR STOLLER: --or was it a downstream
spironmetric nmeasure at sonme point during the course
of therapy?

DR RIESE: This was baseline
nmeasur enment s.

DR STOLLER Then | think it would be
perhaps relevant to see the data about changi ng
FEV1 in what you identified as the integrated data
set, yes.

DR RIESE: Sure. Could we have P-480,
pl ease? This is our integrated cohort conbi ned

with the retrospective diagnosis of asthma, as well
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as the nunber of people enrolled in 1028. As you
can see, the pattern of change in this integrated
cohort is very sinmlar to what we see in the norma
popul ation. That is, we have snall early treatnent
group differences in FEV1, fully apparent at the
first baseline visit at week 12, whereupon they
pl ateau out for the remainder of the treatnent
phase.

I will note that in 109 and 112 in this
i ntegrated cohort the nunber of subjects is quite
smal | because nost of the Phase 2/3 dat abase was
based on three- to six-nonth studies.

Coul d we have the next slide, please,
| ooking at the COPD cohort? W see a very sinilar
pattern with the COPD cohort in this integrated
under | yi ng di sease patient popul ation. Snall
treatnment group differences, fully manifest at the
first post-baseline visit and then a plateau for
the remai nder phase. One advantage to using this
cohort is that we have a cohort fromour controlled
Phase 2/3 trials that had neither disorder.

Coul d we have P-482, please? Again, this
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is neither disorder and we see a very simlar
pattern of change. Qbviously, the nunber of
patients is nuch larger. Small treatnment group
differences, early onset, plateau after that.

DR. WOOLF: Dr. Schuster?

DR. SCHUSTER M question actually goes
back to the postprandial glucose data that you
presented. | guess ny question has to do with the
noni nferiority claimand why you weren't | ooking
for superiority given the profile of how insulin
| evel s go up and how bl ood gl ucose | owers, and the
di fference between the inhaled insulin versus the
subcut aneous. Wouldn't you have anti ci pated
actual |y better postprandial blood glucoses with
the inhaled insulin versus the subcutaneous based
on its relative quicker onset?

Just a second part of that question is,
you know, how were you titrating these |levels up?
Were we | ess aggressive than we shoul d have been,
and what were our goals given that that data was
shown in the intensively controlled group?

DR JACKSON: For the noninferiority
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question, we set up our studies based on
noninferiority to insulin in terns of HbAlc
control.

DR SCHUSTER: Ckay.

DR. JACKSON:. The postprandi al gl ucose
question, yes, we would expect to see good control
of postprandial glucose and | will ask Dr. Krasner
if he can show us the data that we do have on that.

DR. ORLOFF: Dr. Wolf, while they are
preparing to answer--sponsor, | amgoing to let you
give you answer; | just want to add a point of
clarification fromthe FDA standpoint. The effects
on postprandial glucose profiles of one or another,
we will say, prandial insulin may well be relative
clinically in the choice of a particular insulin
for a particular patient, and that may certainly be
on the basis of the judgnent of the doctor or of
the patient or both. However, the Food and Drug
Admi ni stration, Division of Metabolic and Endocrine
Drug Products doesn't label drugs with regard to
specific clainms of efficacy related to effects on

post prandi al glucose. The valid surrogate for
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agents that we accept is henoglobin Alc. But
pl ease show t he dat a.

[ Laught er]

DR KRASNER: E-157, please. This is data
froma liquid nmeal challenge test fromthree of our
studies, two are in type 1 diabetes and the third
isininsulin-treated type 2 diabetes. Wat we are
| ooki ng at here are two-hour postprandi al gl ucose
concentrations perfornmed as part of these liquid
meal challenge tests. Across these three studies
you wi Il see that postprandial glucose
concentration is conparabl e between inhal ed and
subcut aneous i nsulin groups.

The study | showed you earlier was a
prospective pharnmacodynam ¢ study where the various
vari abl es whi ch can affect postprandi al gl ucose
control, such as baseline glucose |levels, were
controll ed and standardi zed. Furthernore, as you
can see fromthese postprandi al concentrations,
these doses were not optimzed for this liquid

challenge test. 1In the study I showed you earlier
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the doses were assigned to patients based on a
dose-finding study in which it was docunented that
those doses were appropriate for the test neal

So, regardless of howwe look at it, we do
not see excessive postprandial glycema in patients
with inhaled insulin.

DR SCHUSTER: | guess the reason | even
asked that question is we are going to be asked in
a question how we feel this drug will do with
i ntensive therapy, and one of the markers we woul d
use as a clinician would actually be the
post prandi al bl ood gl ucose reading in terns of
titration. Your point is well taken

DR. WOOLF: Sort of following up a little
bit on this, and | amsure it is simlar in the six
inches of material that is in front of ne, but how
often were patients in any of these trials titrated
in terms of dose in both arms of the study, the
sub-q and inhaled insulin? And, what were the
guidelines to the clinician to titrate?

DR. KRASNER: Doses were titrated at study

visits by the physician. Also, the patients were
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allowed to self-titrate in 1 ng increnents based on
pre-prandi al hone glucose readings. The targets in
the protocols for the studies were pre-prandial
gl ucose readings within standard target ranges.

DR WOOLF: | would like to shift gears
for just a second. Someone showed us a slide
earlier this norning on patient preferences, sub-q
versus the device, which overwhelmngly favored the
device. | would submt that is probably a biased
sanpl e since these were people who were already in
the trial and wanted to participate in the trial or
they woul d have dropped out. Have you had a chance
to take device-naive diabetics who nmight be
candi dates for this, describe the device and ask
them whet her they would prefer to switch to the
device or continue taking their insulin as they
have been?

DR. JACKSON: | amnot sure if | fully
under stand the question

DR. WOOLF: You told us that the patients
overwhel mingly preferred the device

DR JACKSON:  Yes.
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DR. WOOLF: These are people who were
participating in the clinical trial--

DR JACKSON: Correct.

DR. WOOLF: --and nmay not be
representative of the population as a whole. So,
have you taken a devi ce-naive group of people who
have not seen this device, described its benefits
and said given the potential benefits, would you be
willing to dimnish the use of your needl es and
nove on to the device?

DR JACKSON: W haven't done that
specific study. The study nearest to it is the one
that was shown to you by Dr. Cefalu, the Freemantle
study, asking patients whether they woul d accept
insulin inhalation and nore of them said they would
if they had an inhaler than if they had an
injection. W haven't asked ones who have been
i njecting and not used an inhaler.

MS5. KILLION: As a patient representative,
I think I night have sonme insight on that
particular point. | think the use of insulin

wi thout a needle--the siren call of that is al nost
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irresistible, aside fromthe question of
practicality, efficacy, etc. It is huge. MW
concern, following up on Dr. King's and Dr. Watts'
questions, has to do nore with the practicality
side of it as sonebody who woul d be using the
device. | guess ny first comrent would be that |
think it is highly regrettable that you didn't
bring a device with you that we could actually see
because | think that woul d have been very hel pful.
So, that is just thrown out there.

But | guess ny concern is | would like to
know how big the device is as far as its
portability for use every day. | wll followup
| ater after you answer that.

DR. JACKSON: It is about this big, and
then you pull it out and it is about this big.

M5. KILLION: Is it about as big as that?

DR. JACKSON: No, no, it is nuch smaller
than that.

M5. KILLION: It is smaller in dianeter
per haps?

DR JACKSON: About like that.
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MS. KILLION: Because it is alittle
easier to carry a pen than a device

DR. JACKSON: It is bigger than a pen

MS. KILLION: But snaller than a bread
box! | guess ny other question--I nmean, the
concerns | have about size are that, you know, it
m ght be easy for me as sonmeone who carries a purse
to carry a device around with nme every day; a
little nore difficult for male patients who don't
carry such things around, but whatever.

As far as the failure of the device,
have four neters. | nean, people living with this
di sease, they are not going to have one device so
woul d encourage you in your pricing of the device,
if this were to be approved, to consider that
peopl e woul d be getting multiple devices because
that is only reasonabl e.

My bi ggest concern goes back to a training
i ssue because this is truly novel, and it is ny
experience dealing with other diabetics throughout
the country that the level of training that they

recei ve, regardless of whatever their reginen is,
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varies dramatically, fromnon-existent to intense,
and their followup with their doctors and their
doctors bei ng know edgeabl e enough to make
adjustnents to help themlearn how to nmake
adj ustnents al so varies dramatically. So, the
training conmtrment for this kind of reginmen,
especially at the outset, would be enornous.
know you are saying, well, we are going to train
but I just would like to have a little bit nore of
a sense of what you are doing to junp-start this
because | think the training, especially in the
initial run, would be an intense comitment on the
sponsor's part.

DR. JACKSON: So, we are working on
training materials at the noment. Qur intent is to
really train the healthcare givers. As a
pharmaceutical conpany it is very difficult for us
to train patients.

M5. KILLION: | realize the stratification
in there but that is the coomitnment | amtalking
about, the people who will be training the actua

patients.
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DR JACKSON: Absolutely, and in our
clinical progranms we took people off and gave them
training sessions. It wasn't just sonebody
visiting for a short while--1 amtalking about the
heal t hcare givers, taking themfor intensive
training prior to themgiving the drug to
i ndi vidual patients. | would anticipate that is
the sort of thing that we would need to do, from
what you are saying.

DR. WOOLF: Have you thought about
trai ning the pharnacist?

DR. JACKSON: The pharmaci st woul d be
trained as part of the normal process of
i ntroducing a product l|ike this.

DR WOOLF: Dr. Cal houn?

DR CALHOUN: Thank you. Are there
preclinical or aninmal data on the effects of
i nhal ed i nsulin, obviously a biologically active
peptide, on airway epithelium cell biology,
infl ammatory markers? | understand you have a
human programin process and you are not prepared

to tal k about what results you may or nmay not have
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at this tinme, but do you have any preclinical data
that m ght give us sone sense of where the effects
m ght be | eadi ng us?

DR JACKSON: Bearing in mnd this is
insulin given by the respiratory route, by
i nhal ation, yes, that was our primary focus
preclinically. | will ask Dr. Finch if he wll
conme and show us sone very pretty slides on that.
Interestingly, two of the main species were rat and
monkey. Rat is an obligate nose breather so we do
have very good data on what happens with powder
that is actually deposited in the nasal cavities as
wel | .

DR FINCH: Yes, as Dr. Jackson nentioned,
we di d conduct inhalation toxicology studies in two
species, in rats and in nonkeys. W conducted
studies for up to six nonths in duration and they
were multiple dose studies. The maxi num doses that
we delivered to the animals were based on the
i nduction of hypoglycem a with, of course, human
insulin being biologically active in the animals as

wel | .
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We conduct ed post-exposure neasurenents of
insulin and glucose levels to confirmthat we were,
in fact, delivering biologically active insulin to
the system c distribution and, thus, since
absorption is nost probably predoni nant in the
al veol ar spaces, we were delivering to the entire
respiratory tract.

If I could have NC-23 up on the main
screen, please, what | would like to do is to talk
with you a little bit about how we did the studies
and what the results were, using this slide in
whi ch we schematically illustrate, on the upper
left, the rat respiratory tract, and then sone
pairs of representative photo mcrographs. In each
case in the photo mcrographs we have contro
animals depicted at the | eft and hi gh dose
i nsul i n-exposed aninals at the right.

Again as | nentioned, the aninals were
exposed for a period of six nonths, up to six
months in the longest-termstudy. That is about a
quarter of the rat's life span and that is a

sufficient duration of tinme to detect histologica
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changes to inhal ation exposures that are known to
be pul nonary toxi cants.

The other thing | will mention is that we
al so did sone respiratory function tests, both
| ooking at respiration paraneters and al so sone
functional paranmeters, in both the rat and nonkey
studies. | will further coment that although | am
showi ng you rat here, we did a very conparabl e
sampling strategy for the nonkeys as well.

So, beginning with the nasal cavity, as
you can see illustrated there, we took four
sections through the nose fromnear the tip back
towards the oral pharynx. At bottomleft you can
see essentially four rows of the pairs of photo
m crographs for levels 1, 2, 3 and 4. Wat you can
see is the very delicate structure there of the
nasal turbinates and there was no effect of
i nhal ati on exposure of inhaled insulin or the
excipients alone in this particular anatomc
| ocation and, as Dr. Jackson nentioned, with the
rate being an obligate nose breather we woul d

expect there was rel atively high deposition of the
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i nhal ed aerosol in this particular anatonic
conpartment of the aninals.

Proceedi ng on down, we took sections from
the larynx. Those are depicted at the |ower right,
again control on the left and hi gh dose on the
right. Again, there was no effect of exposure on
any structural change and, in particular, there
were no changes in the epitheliumas a result of
exposur e.

Then, getting on to the lung, as you can
see at right--1 will note that we did al so sanple
trachea but I amnot showi ng that here. W also
sanpl ed bronchial |ynph nodes and | am not show ng
that here either, but in both of those tissue
spaces there was no effect of exposure.

On the lung slide, ontop is arelatively
| ow magni fication, a medi um magnificati on down
bel ow that. You can see the term nal bronchioles
branching out into al veolar ducts and then out into
the al veol ar spaces of the lung. There was no
ef fect of exposure. There was no evi dence of any

i nfl ammat ory changes. There were no degenerative
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changes. There were no proliferative changes. In
fact, we also did on lung sections fromboth rat
and nonkey at six-nmonth exposure a quantitative
cell proliferation staining technique, in which we
were able to count proliferating cells and
calculate cell proliferation indices. There was no
ef fect of exposure versus control animals in that.

I think the other thing I will say is that
our inhaled insulin powder, as you have heard,
contai ns reconbi nant human insulin and it contains
excipients as well. Those are excipients that are
freely soluble in water. They are of a relatively
| ow nol ecul ar wei ght and, thus, as we expected, we
did not see any evidence for any accunul ati on of
any of the material either in the lung or anywhere
within the respiratory tract.

DR WOOLF: Dr. King?

DR. KING If you look at the two bottom
hi gher magni fication ones, maybe this is an aging
effect but it looks like there is a |loss of alveol
in the high dose conpared to control

DR FINCH It is difficult to tel
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| ooking at a single section without being able to
be at the microscope. | think we are | ooking
certainly at a termnal bronchiole that is
branching. There m ght be sone additional alveolar
ducts branching there. | will note that the
pat hol ogi st in his or her evaluation of the study
will, of course, |ook over the course of the entire
| ung sections that have been taken. | wll remnd
you again of the sanpling strategy that was done.
In this case all of the | obes are sanpled so that
they are able to see everything out to the
parenchyma, and they will go through magnifications
so that they will be able to get a sense for
whet her there are any changes in thickening or |oss
of air space. So, this representative photo
m crograph | don't think really gives you a sense
of how the eval uati on was perforned.

DR. KING If you have |oss of alveol ar
[not at mi crophone; inaudible].

DR. FINCH Yes, we did not perform any
quantitative norphonetric--the types of things that

you can do with the quantitative norphonetric
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techni ques but, again, that would not seemto have
been indi cated since there was no apparent effect
of exposure, as noted in the H&E eval uation

DR WOOLF: Dr. Cal houn?

DR. CALHOUN: | just had one other
followon to this inflammation thene, talking about
the cells and histology. |If I recall correctly,
when you showed us the data on pul nonary
infiltrates and abnormalities of chest radi ographs,
in those who had nornal chest radiographs at the
outset there was a higher frequency of those who
had abnormal chest radi ographs in the inhaled
insulin group conpared to the subcutaneous insulin
group. Yet, when you did the high resolution CT
scans, which | think nmost of us pul nbnary
physicians would view to be a nore sensitive test,
there was no difference. Do you have any insights
as to why there was that discrepancy in the data?

DR JACKSON: | don't have insights but
Dr. Riese mght.

DR RIESE: Well, | think it is true that

when we took our controll ed Phase 2/3 database and
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| ooked at the changes in x-rays, there are nore
changes in the INH group than the subcutaneous and
oral agent group. We carefully |ooked through that
dat abase to see if we could find any pattern that
woul d be recurring and we couldn't. W were also
assured by the fact that nobst of these resolve
spont aneously while on | NH

Could | have slide main-79? For exanple,
we saw 29 abnormalities in lung parenchyma. O
those, we had foll owup imagi ng of 25 and 22 of
those patients resolved on foll ow up imaging, and
what was reassuring to us is that 18/ 22 resol ved
while still on INH | don't have the exact answer
for you but I will say that our high resolution CT
scan tonographies were done with a standardi zed
algorithmand read at a central reading site by a
radi ol ogi st blinded to treatnent. So, you know, as
you mentioned, it is a nore sensitive and specific
techni que that was al so reassuring to us.

DR CALHOUN: [Not at microphone;
i naudi bl e] .

DR RIESE: The way it worked is the
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radi ol ogi sts were not blinded at the tinme because
they had to conpare it to baseline.

DR. CALHOUN: [Not at m crophone;

i naudi bl e] .

DR. JACKSON: Except there was a contro
group.

DR CALHOUN: No, what | nmean is if you
are doing pre and post, they should not know which
is pre and which is post. They should just read
the film

DR. WOOLF: Was it done that way or not?

DR. JACKSON: No, it wasn't done that way,
not blinded to time.

DR WOOLF: Dr. Watts?

DR WATTS: | have what should be a rea
qui ck question and a real quick question but then
would like to followup with alittle bit nore and
you may want to wait on the answer until after the
br eak.

The quick question is insulin needs to be
kept cool when it cones in a glass vial for

injection. Wat about the stability of this
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pr oduct ?

DR JACKSON: In fact, it should not be
put in a refrigerator. It should be kept at room
t emper at ur e.

DR WATTS: The thing | want to raise that
has been on nmy mnd since | received the briefing
docunent is that your material is nmeasured in
mlligranms where doctors and patients using insulin
think in terms of units. Your preparationis in a
m ni mum of three unit equival ent adjustnents,
whereas patients may want to adjust in one or two
unit increnents and, as has been pointed out, three
blisters of 1 ng is nore than one blister of 3 ny.
It seens to ne, in ny naivete, that if you have
unit equival ents you should be able to package it
both in units and mlligrans and clinicians and
patients could be thinking in famliar ternms. It
seenms to ne you could al so nake adjustnments in the
packets so that you could make them so that three
of the 1 ng was equal to one of the other, even
though it mght not be a 1 ng and a 3 ng packet.

It woul d be based on the delivery dose. |If you had
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7 ng, which would be roughly two units and
sonet hing that would be four units and eight units,
that would give a lot nmore flexibility. There may
not be tine enough before the break to get into
those questions but | think they are incredibly
i mportant practical issues for clinicians and for
patients.

DR. WOOLF: Let ne point out that after
the break we are into questions so if there is an
easy answer to this, fine. Oherw se, no.

DR. JACKSON: It is not an easy answer.
We can get the answer.

DR WOOLF: Briefly, please.

DR JACKSON: | will ask M. Spavins to
briefly give the answer to that because it is about
can you change the rel ationship between the blister
dosing and the delivery device, which actually has
been optim zed to do exactly what it does. | will
ask M. Spavins if he can very briefly address
t hat .

MR SPAVINS: So two comments. First of

all, Dr. Jackson showed a table this norning that
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woul d gi ve sone equival ency between mlligrans and
units. So, that is one answer to your question
We have | ooked at various options to change this

ratio on the 1 and 3. Very briefly--we can to into

more detail if you would like, if you try to
over-fill or under-fill, it is a non-linear process
so you still wind up with a | abel and content that

is non-linear. W certainly can go through sone
nunbers if that would be hel pful. Wen it conmes to
the | abeling proposal that Dr. Jackson nentioned
this norning, we would certainly put in this
precaution with regard to the substitution issue as
wel | on the | abel

DR. WOoOLF: Dr. Foll mann

DR. FOLLMANN: Thank you. 1In the |ast
hour or so there have been several questions
related | guess to what you could call robustness
of the device--does it fail very often; is there
need for a backup, etc. | was wondering if in the
trial you have conducted you collected statistics
on the nunber of tines people wanted to use the

device and the nunber of tines they were
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successful. So, basically attenpted use failure
rate and then what were the reasons for the
failure--they didn't have drug; the device
mal functi oned; naybe they had a respiratory
infection. Some statistics like that | think would
al l ay some concerns about whether this is a robust
device in practice.

DR JACKSON: | amnot aware of any
statistics about that but if you will give us the
break we may be able to del ve down into our
dat abase and see if we can get anything out--nmay be
abl e to.

DR WOOLF: If we can get the nunber, that
is great but not the discussion of the nunber. Dr.
Stoller?

DR STOLLER: | just wanted again to
revisit the issue of co-norbid lung illnesses. O
course, the other lung di sease and, of course, the
preval ence may be | ower than asthnma or COPD is
interstitial lung disease. | gather there has been
no cohort in which the use of this drug has been

exam ned in such a patient population. |If the
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answer to that is there has not been any
investigation, is there any intent to do that in
the Phase 4 assessnments? | didn't hear you coment
on that.

DR JACKSON: W have not exam ned those
patients and currently there is no proposal to
exam ne those patients, but we take the point.

DR, STOLLER: One other question, just to
close--1 want to revisit the coorment Dr. Ol of f
had. | am befuddl ed by the difference between
passive and active snoking and | wonder if you have
any thoughts to explain that difference on the PK
PT, PD dinensions of this. | amreally at a |oss.

DR JACKSON: Well, | think it is a
difference between irritation and inflammation but
let's see what Dr. Fontain has to say.

DR FONTAIN. | think it is a bit of a
mystery and | can't conpletely explain it, but I
woul d point out that it does seemto be consistent
with what we know about other materials and their
rate of renoval fromthe al veol ar space to the

bl ood, such as radio-1abel ed DTPA. So, that and
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ot her proteins such as album n show a simlar
increase in chronic snmokers. Presumably there is
i ncreased | eakage of fluid out of blood vessels
into al veol ar spaces and a correspondi ng i ncrease
in the rate of absorption. So, this seens to be a
common phenonenon for chronic smokers.

There is less data on the effects of
passi ve snoking but, again, there are a coupl e of
studies with DTPA showi ng a change in the direction
that has been seen for insulin but it is alittle
hard to conpletely explain.

DR. WOOLF: Thank you. This part of the
session is closed. | have 3:05. W will reconvene
at 3:20 for discussion of the questions and our
answers.

[Brief recess]

DR. WOOLF: W have people who need to
make sone connections and flights and I would |ike
to be able to get themto vote. Are we ready?
There is going to be a sinple response fromthe
sponsor. They were going to dig through their

dat abase for the answer. Do you have the answer to
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the question? And, | amhaving a "senior nonment"
and | can't renenber what that was but | know there
was an outstanding answer. Do you have it?

DR RIESE: Yes, thank you very nuch for
the tinme. The one device | was tal king about
represented 6,900 patient-nmonths of experience,
that cohort. By our calculation that would be
about 120,000 actuations. So, the expectation is
the device would fail a patient once in every 20
years.

DR. WOOLF: That is inpressive. David?

Committee Di scussion and Questions

DR ORLOFF: Thank you. | just want to
take a couple of mnutes and wal k you through the
questions so that we can nove, | hope,
expedi tiously through them The way | have set
these up, as you will see, is that under four
separate nunbers there are actual yes or no
questions. The fifth itemprior to the ultimte
question is a chance for nore discussion, which |
think at this point, given tine constraints and

given the fact that we have had a | ot of discussion
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before, | would encourage people to be selective in
what they choose to bring up

So, to begin, let me just say that the
first question on efficacy | think is
sel f-expl anatory. The second question reads: Has
the efficacy of Exubera been adequately assessed in
patients with type 2 diabetes? | guess another way
of phrasing this would be to say has adequate
evi dence of efficacy of Exubera in type 2 diabetes
been provi ded?

I am just skipping four because there are
no other real issues for explanation on the rest of
the four itens. Under itemfive, a number of these
have conme up before. | guess, for my own purposes,
I amcurious for the pul nonary specialists to
comment on the data or their thoughts on the
evi dence or reversibility of the FEV1 decrenent
seen with inhaled insulin and on the reversibility
of the DLco effect.

In addition, what | did not put in here
but I think is worth making a comment about is the

pedi atric use issue. Again, the sponsor isn't
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proposing it but | think for the record it would be
nice to hear fromthe conpany [sic] any thoughts
they have on that issue.

I guess there is still this outstanding
issue that Dr. Watts raised related to the
i nterchangeability between insulin internationa
units and the dosage in nmilligrans for this
product. | guess if that cones up again we will be
interested to hear further comments from sponsor
and fromthe committee. Thank you. | wll turn it
back over to you.

DR. WOOLF: The way this is going to work
is |l will read the question. W wll alternate
starting positions and Dean Follmann will be first
and Rebecca Killion will start on the alternate
question and we will go back and forth around the
room Dr. Watts is not permitted to vote so we
have ni ne possi bl e votes.

The first question, efficacy in type 1
di abetes: Is there sufficient clinical trial
evi dence that Exubera can be effectively applied as

an "intensive" glycemc control agent? Dean
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Fol | mann?

DR FOLLMANN: | think it is pretty
convincing. The two major studies, 106 and 107,
bot h showed noninferiority. That is what they were
desi gned to show.

DR CAPRIO | would like to see nore
studies in type 1. Even though they are not
applying for use in pediatrics, | know that sone
fol ks out there are going to use it so I am
concerned about the hypoglycem c epi sodes. So,
need nore studies in type 1.

DR WOOLF: So, is that no?

DR CAPRIO No

2

KING | think that the studies are
adequat e.

STOLLER:  Yes.

CALHOUN:  Yes.

SCHELL: Yes.

SCHUSTER:  Yes.

WOCLF:  Yes.

KI LLI ON: Yes.

T 5 3 3 5 D3

WOCOLF: If | tally right, eight for
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and one nay. |Is that correct? Question two,
efficacy in type 2 diabetes: Has the efficacy of
Exubera been adequately assessed in patients with

type 2 diabetes? W will start on ny right.

®

KILLI ON:  Yes.

WOCOLF: Yes.

SCHUSTER:  Yes.

SCHELL: Yes.

CALHOUN: Yes.

STOLLER:  Yes.

Kl NG Yes.

CAPRI O Yes.

T 3 33333

FOLLMANN:  Yes.

2

WOOLF: Nine yes and zero no. Nunber
three, hypoglycem a: Has the safety of Exubera
regardi ng hypogl ycem a been adequately assessed in
(a) type 1 diabetes in "intensive" control
reginens? Starting on ny left?

DR FOLLMANN: Yes to both.

DR. WOOLF: No, we are going to take then
i ndi vi dual Iy, pl ease.

DR FOLLMANN: Yes to the first.
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CAPRIO  No to the first.
KING Yes.

STOLLER:  Yes.

CALHOUN:  Yes.

SCHELL: Yes.

SCHUSTER:  No.

WOCLF: Yes.

5 3 3 » 3 3 3 3

KILLI ON:  Yes.

3

WOCOLF: If | amcounting correctly,

that is seven yes and two no. |s that correct?

Turning to type 2 diabetes, on ny right?
MS. KILLION:  Yes.

WOCLF:  Yes.

SCHUSTER:  Yes.

SCHELL: Yes.

CALHOUN:  Yes.

STOLLER:  Yes.

KING Yes.

CAPRI O  Yes.

FOLLMANN: Yes.

T %3 3333 H DI

WOOLF: W are unani nous.

Question four, pulnmonary effects:
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there sufficient data to assess the pul nonary
safety of Exubera in patients w thout underlying
lung disease? To ny left?
DR FOLLMANN:  Yes agai n.
CAPRIO  Yes.
KING Yes.
STOLLER:  Yes.
SCHELL: Yes.
CALHOUN:  Yes.
SCHUSTER:  Yes.

WOCLF: Yes.

5 3 3 3 5 3 3 3

KI LLI ON: Yes.

2

WOCLF: Again unani nobus. Therefore,
we do not have to answer 4(a)(ii). Question 4(b),
are there sufficient data to assess the pul nobnary
safety of Exubera in patients with underlying |ung
di sease? |f yes, do the data suggest an acceptable
pul mronary safety profile in patients with

underlying lung disease? On ny right?

MS. KILLION: | have sone concerns about
this but I will say on bal ance yes.
DR, WOOLF: | second your yes and your
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concerns.
DR SCHUSTER  No.
MS. SCHELL: No.
DR CALHOUN:  Yes.
DR STOLLER  No.
DR KING No
DR CAPRIO  Yes
DR FOLLMANN:  No. | would like to wait

until 1028 and 1030 are fi ni shed.

DR WOOLF: | have lost track. What

the tally? Five no and four yes, a split vote.

For those who said no, you are being punished--if
no, what additional information is needed besides
Dean Fol | mann who i ndi cated he wanted conpl eti on of

those two studies and | am not sure when that wll

be.

DR. SCHUSTER: | would just want a bigger

N. So, | think I would concur with what he says.

MB. SCHELL: A long-term study on
interstitial lung disease.

DR WOOLF: Who is next?

DR STOLLER: | think there needs to be
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substantially larger study in patients with chronic
obstructive pul nonary di sease over a spectrum of
chroni c obstructive pul monary di sease that reflects
the population that will likely be using this drug,
which is clearly not excluded to the few patients
with goal stage 2 that were evaluated. | think
that in those anal yses there needs to be very close
attention to categorical analysis of those patients
who experience |large drops both in their diffusing
capacity and FEV1, stratified by their baseline
I ung function which is, of course, nuch nmore of a
threat to patients who start out with inpaired |ung
function than those who are normal to start.

DR WOOLF: Well said. Wo was the next
no?

DR KING | was. | agree. | amvery
concerned about patients with di seases other than
asthma and COPD, particularly those with diffused
lung disease. | agree with Janes' comment.

DR FOLLMANN: | just wanted to add
somet hing. Wth 1028 and 1030, | don't know if it

is designed at the end of followup to have a
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wi t hdraw period or not, but | think consideration
shoul d be given to having a withdrawal period for
those to ook at reversibility of the effects on
lung function tests.

DR WOOLF: | think it is safe to say that
the pul nonol ogi sts are nore concerned than the
endocrinol ogists at the nmonent. | think that is a
pretty fair statenent. That is not at all
surpri si ng.

Question five, coments--in these areas
pl ease nmake them brief, nunmber one and, nunber two,
we have di scussed them before. |If sonebody has had
a light bulb go off, that is fine. Conments:

5(a), coment on clinical concerns and
recomrendat i ons about the use of Exubera in the
setting of pulnonary pathol ogy or exogenous factors
af fecting pul nonary function in viral upper
respiratory infection, asthma, COPD and snoki ng.

Menbers of the panel ?

Well, I, for one, am concerned about
respiratory infection. | don't think there has
been anywhere near enough data. | think that the
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clinical trial was a bit synthetic and doesn't
necessarily mrror real life. There were many
patients who, in fact, got colds during the study
but I would |ike a broader experience because
think that is going to affect a ot of people with
the effect of influenza which, you know, was
clearly unstudied.

DR. CALHOUN: Yes, viral upper respiratory
tract infection has only been studied in the
context of rhinovirus and not others. In terms of
asthma, | have al ready expressed my concern that we
don't have a good sense of how the pharmacoki netics
and phar macodynam cs and absorption characteristics
vary with what mght be very variable |ung
function. The question of dose response to
snoki ng, particularly passive snoking, has not been
addressed. So, that is probably sonething that
woul d add val ue were that information to be
avai | abl e.

DR, STOLLER | would concur. | think
there needs to be a rmuch nore anbitious study of

passi ve snoking since this will not be sonething
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that can be explicitly avoided by patients in their
use of these agents and, therefore, poses, if you
will, athreat to the effectiveness of this drug
not withstanding the efficacy issues.

And the sanme coment, although perhaps not
subsurmed within the four categories but, you know,
one of the other issues that | think would bear
nmore attention is the real, if you will, world use
of this device, let's just say, in patients not
subjected to the ideal study conditions of
intensive treatnent who are likely to use this
devi ce under the conditions of its being dispensed
froman endocrinologist's office, albeit with
di abetic teaching, | think should be consi dered.
You know, one of the underlying concerns is the
di fference between efficacy and effectiveness and
think that is one of the real issues about a nove
device that is used by clinicians for whomthis
route of delivery is not routinely within their
practice experti se.

DR. FOLLMANN: Just a comment about

passi ve snoking, if the sponsor did collect data on
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whet her nenbers of the househol d snoked they coul d
do sonme anal yses based on that and sort of get, in
a non-| aboratory setting, at the passive snoking.

DR WOOLF: Dr. King?

DR KING M conments relate to asthm
and COPD. One of the problens that we have in
dealing with these patients is acute exacerbations
of these diseases for nultiple reasons. Oten in
the care of patients during an acute exacerbation,
even the nedications that are supposed to work to
hel p them are often not used appropriately. | just
have concerns that we haven't addressed what wl|
happen in those settings for those patients where
they have acute exacerbations, and what will be the
effect of the acute exacerbation on subsequent
restarting of use of inhaled insulin, for exanple.

DR. WOOLF: Yes, the whol e question of
either systenmic or pul nonary steroids--we know t hat
system c steroids are going to nake patients
insulin resistant. This is an insulin delivery
device so one can titrate that, but what are

i nhal ed steroids going to do to absorption? W
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didn't hear any data today on that at all. Oher
i ssues related to 5(a)”?

M5. SCHELL: | just have a concern on the
actual baseline spironmetry, the performance by a
qual i fied person that can do spironetry in the
office. It is very patient dependent, al so upon
the practitioner doing it, the skills necessary to
do the baseline to actually do the test. So, those
are my concerns.

DR, WOOLF: Thank you. Nunber 5(b),
comrent on clinical concerns and reconmendati ons
regardi ng dose adjustment (titration) and switching
frominhal ed and subcut aneous i nsulin--sonet hing
that Dr. Watts commented on before the break. We
were told that the package is a package, is a
package; the device is a device, is a device. But
I amnot quite sure why the sponsor chose
mlligrams instead of units when we have been using
units since 1920-sonething or other. Cher
coments? Yes?

M5. KILLION: | would like to see the

sponsor do the calculations rather than the patient
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do the cal cul ati ons because | think that is going
to end up probably nore exact. M primary concern
is wth the dosage--in a population that is used to
sub-q, they are very wedded to the idea of units
and that is a hard transition to nake. For a
popul ati on that has not yet been injecting, they
are kind of a clean slate and perhaps you can
educate thembut | think what we need is to be
aware that, as we all know, in the real world the
plan is the first casualty and it is going to be
used very differently, especially when you rely on
a popul ati on where patients actually have to nake
those adjustnents thensel ves without calling up
their doctor every tine they take a dose. So, ny
concerns are about the dosage; about the
equi val ence; what is a mlligram how does it
relate to unit; why is three 1's not equal to one
3--those are serious issues for patients in a
real -worl d setting

DR SCHUSTER | agree. The only other
comrent | would have would be in terms of

education. Patients need to understand that when
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they are titrating and when they are changi ng over
froma sub-g to an inhaled they need to do nore
frequent bl ood glucose nonitoring. So, just to
educate the patient in terns of frequency of bl ood
gl ucose nmonitoring with any changes.

DR. WOOLF: Dr. King?

DR. KING M other concern rel ates--
don't think it is isolated to the environment that
I work in, but I work in a public hospital and one
of the things that we find extrenely difficult is
heal thcare literacy and now peopl e understand how
to use various things that we prescribe for them
One of the things | amvery concerned about is that
patients now have a very difficult tinme--well,
physi ci ans have a very difficult time instructing
patients in the proper use of an inhaled agent. W
know that to be a big problemand we not figured
out a very good way to resolve it even for the
di seases where the inhal ed agent is working for
that di sease and makes that disease better. So,
am very worried about how we are going to educate

patients about this because | think doctors now do
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an i nadequate job and we haven't substantially
i nproved that, despite a lot of concern about it
and efforts nationally and internationally.

The other thing is, that said, when it
wor ks best, the education of the patient so they
take proper care of thenmselves, it usually means
taking the doctor out of the mddle of it. So,
what that often means is that we have patient
educators who do it, and the problemwe find is
that nobody pays for it. So, what | amworried
about is that we now have a new product, a new way
of doing sonmething and | think it requires repeated
education. | can tell you that in the care of a
patient with asthma where the bronchodilator is
what they need to inprove their disease, | have to
teach themevery single visit. | can't depend on
the fact that they know fromvisit to visit howto
use the metered-dose inhaler. | think this is
easi er because it is in a chanber and the breathing
is not as critical, but | think that this is going
to be a substantial educational problem and we

haven't heard nuch about how they are going to
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address this and how clinicians will be helped to
i nplement it.

DR. STOLLER | have one ot her coment
that falls perhaps under 5(c). W have heard
actually of a very laudable, anbitious plan to | ook
for rare events, nanely cancer, postmarketing, and
| suppose it is a procedural question both to the
agency and the sponsor. It would be reassuring
suppose to have sonme very explicit plan about what
the signal is in these postmarketing events that
trigger some postnmarketing review of these events.
It is perhaps difficult to articulate those in
advance but | think it would be inportant to have
that explicitly articulated. You know, at what
i nci dence of excess |lung cancer does one say there
is potential causality and this needs to be
seriously reexam ned?

DR. WOOLF: O her questions about 5(b)?
5(c), other issues? | would like to turn to
training. Despite several of my questions, | am
not at all convinced that the conpany has

adequat el y thought out the training programfor the
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initiation of patients who are either insulin naive
or have been taking insulin. It is a very
anbitious project to train literally mllions of
people, and | don't know what resources will be
available to train those people. A 24-hour hotline
is find for a question now and then but it doesn't
repl ace sone real |ive person, hands on--no, that
is not the way to do it. To have to screen people
with spirometry probably won't happen half the
time. | amreal concerned about that, and | would
like to see the sponsor actually denponstrate that
they have a successful training programthat
mrrors real life and | haven't heard anyt hing
about that.

The other thing that we have not di scussed
at all in type 1 diabetics is that this does not
mean that the diabetic can throw away their needl e
and syringe. This is bolus insulin. They are
still going to need sone long-acting insulin.

Wil e we have heard a little bit about it, it
certainly has not been enphasized. | think there

were three letters to the agency nmaeking this point.
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Those are people who didn't cone today but wote
conmpelling letters that patients who are type 1 and
potentially type 2 are going to need to take a
|l ong-acting insulin, be it 24 hours or internediate
acting but something. And, having people rush to
this product, saying | can throw away ny insulin
and syringes is absolutely an incorrect nessage and
that needs to be enphasized nore.

DR. KING | want to go back to the issue
of the device. | think that the device is a
probl em because of the reasons that we have
expressed before. That is, it is hard for us to
get our asthma patients to take their devices with
them Basically, this is a chanber with an
actuator on it so it is actually a fairly large
device. | amnot in this group but | understand
that nmetrosexuals are carrying purses and they do
things like that now -

[ Laught er]

--so it is alot easier for them maybe.
As Rebecca said, it won't be a gender issue. But |

think it is still a big problem that people wll
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not carry this with themand they will |eave it.

The other problemthat | have experienced
with patients is that their enployers won't |et
them do certain things with certain devices, carry
things around. These are things we need to think
about, the inplications of that.

MS. KILLION: Well, that is why God nade
lawyers! | would Iike to reiterate your point and
my previous point about sort of the practicality of
it. It cannot be overenphasi zed because one of the
probl ens that you have with conpliance is
practicality. 1t has to be easy. You know, there
is still a stignma about using your nedication in
public and you have to use your nedication in
public if you are going to eat out, if you are
going to be at work, and that is sonething. So, to
haul out a device of sone size, or whatever, calls
attention to you and that affects patient
conpliance. It is just sonething that | think is
sonetines | ost when you are | ooking at it
clinically and not practically.

The training issue, | agree with Dr.
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Wolf. To ne, that is your M. Everest if you are
going to get this off the ground because | can tel
you patients don't want to take a shot if they
don't have to. | take four shots a day and the
fourth one is always the hardest one because | am
tired of it by the tine | get to the fourth one.
So, if | could get nyself down to one, | would be
happy; | would be thrilled. A lot of people wll
not take insulin--they resist it because they are
afraid of the needles. Even though it is not that
big a deal, to sone people it is really an
i nsurmount abl e barrier. So, you need to be
t hi nki ng about a patient perspective and not just a
clinical perspective on howthis is going to be
used and how to nmake it not only attractive in
theory but in practice to a patient.

DR. WOOLF: O her questions before we get
to the heart of the matter?

DR CAPRIG Can | have a comment? As a
pediatric, we are using a great deal of punp
insulin and there is a large training that goes

into it, and 50 percent of our popul ation are using
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it. So, that is not undoable. | think we can
| earn howto deal with this. You have to train the
patient and that is feasible.

DR WOOLF: | forget who goes next, but
question six, should Exubera be approved for the
proposed indications in, (a) type 1 diabetes?

Dean?

FOLLMANN:  Yes.
CAPRI G  Yes.
WOCOLF: Dr. King?

Kl NG Yes.

3 % 3 33

STOLLER: No. Let me qualify that.
It is based on concerns about the need for
addi tional data. No.

DR. CALHOUN: | guess yes, with the need
for additional data.

DR. WOOLF: Well, if you approve it--that
i s al nrost an oxynoron.

DR, CALHOUN: No, it is not an oxynoron.
I think yes but there is definitely need for
addi ti onal data.

M5. SCHELL: Yes.
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DR, SCHUSTER  Yes.

DR. WOCOLF: No because of the issue of
traini ng.

MS. KILLION: | would say yes, but
training and also | think this will work for sone
peopl e under the right circunstances. It just has
to be | ooked at very carefully. But |I would say
yes.

DR. WOOLF: That is seven yes and two no.
Part (b), type 2 diabetes as nonotherapy, in
combi nation with basal insulin, in conbination with
oral agents. Rebecca?

KILLI ON:  Yes.
WOOLF:  No for the sane reason
SCHUSTER:  Yes.

SCHELL: Yes.

T 5 3 3D

CALHOUN:  Yes.

STOLLER: No for the sane reasons that

3

| articul ated before.
DR. KI NG Yes
DR CAPRIO Yes

DR FOLLMANN:  Yes.
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DR. WOOLF: Seven yes and 2 nays. Last
question, additional investigations: Wat, if any,
recommendati ons does the conmittee have for
addi tional investigations of Exubera? W have
tal ked a | ot about this. Are there any new
insights for additional investigations?

DR KING Wthout repeating anything we
have said already, right?

DR WOOLF: | think, because we have
captured that.

MS5. KILLION: | would just like to say
there could be sort of a devel opnent of a training
program so you could see how this would be
inplemented. | would like to see that.

DR. KING This may not be a need for
i nvestigation but | need ny colleagues to help ne
with a question that didn't get answered. So, the
anti bodies go up with the use of this agent. Wen
I was training, in ancient days, we worried a | ot
about insulin resistance and thought it was rel ated
to antibodies. Then things inproved and the

anti bodi es problemwent away. |Is this bringing the
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anti body problem back? WIIl there be issues
related to it long tern? The studies haven't gone
| ong enough for us to understand that this wll
result in "insulin resistance."

DR. WOOLF: | believe the sponsor showed
us data that the doses didn't change as the
antibody titers went up. | think that is what they
sai d.

DR. ORLOFF: Can | offer a comrent? The
point that the studies are limted in duration,
certainly conpared to life-long use, is well taken
The data to this point, just to recap, is that
al though there is a very high incidence event of
i nsulin antibodi es anbng patients on inhal ed
i nsulin, much, nuch higher than is seen in
subcut aneously treated patients, setting aside
i mmunol ogi ¢ consequences, there appear not to be
any consequences netabolically, that is to say with
regard to the control of their diabetes or the
doses of insulin they require or, for that matter,
the hypogl ycem c effects of insulin.

So, to this date, the data are what they
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are. And, | guess | would ask anybody fromthe
sponsor or Dr. Caprio who has had a | ot of
experience in treating diabetes to give their own
t hought s.

DR CAPRIO | would say that is not a
concern

DR WOOLF: Any other comments?

DR. FEINBERG Yes, what you have to do is
think about in parallel. Pre-1980s insulins which
cont ai ned over 3,000 ppm of proinsulin and many
other non-insulin peptides resulted in average
circulating antibody levels in nobst patients
treated in the range of 1-2 mllion/L, 1,000-2,000
mcro units/nL. So, that was a common event. Even
in those days when we had insulins which were not
nearly as pure as they are now and not as well
defined, the incidence of severe conplications was
| ess than one-tenth of one percent, and that
i ncl udes provabl e hypogl ycem a, insulin resistance,
systemic allergy, and so on. The levels that we
are seeing now, even though they are higher than

injected human insulin, are not nearly in those
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levels. So, | think that the concern should be
relatively mninal.

DR KING One additional concern | have
is that | think the total population included |ess
than one percent of African Anericans, and the
African American lung function is different than
Caucasi an Anerican lung function. So, we don't
really have any idea whether African Anericans wll
react differently to this agent than others, and |
think we need to consider that before it is used in
that popul ation, probably for the same reason we
are thinking about the pediatric popul ation.

DR WOOLF: Good point.

DR. CAPRIOG Yes, | agree

DR. WOOLF: Any other comments?

DR STOLLER  One other comment. One
ot her general coment would be to try to gain
better nechani stic understandi ng of the reasons for
these declines in FEV1 and diffusing capacity,
albeit relatively minor. But | heard discussion of
pul ronary data and | avage data, and there was an

allusion in the briefing docunent to nethacholine
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chal | enge but obviously not brought forward.
woul d think that in additional studies that are
germane to assuagi ng concerns about the nechani sns
of these accelerated rates of decline of |ung
function one would want to have a better
under st andi ng of these nechani sns, nunber one, and,
for exanple, of the paradoxic effect of passive
versus active snoking which I think wll
potentially plague the review of this until those
concerns are assuaged.

DR WOOLF: Anything else? |If not, the
commi ttee stands adj our ned.

[ Wher eupon, at 3:55 p.m, the proceedings

wer e adj our ned. ]
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