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P-ROCEEDI-NGS
8:00 a. m
CHAI RVAN PARSONS: Good norning. | would
like to wel cone everybody to the Pul nonary and
Al l ergy Drugs Advisory Cormittee Meeting. Today we
are neeting to discuss BLA 103976 or Xolair which is
a humani zed nonocl onal anti body to human | GE
presented by Genentech. |It's incorporated for the
treatment of allergic asthm.
| would like to start with a quick rem nder
that if everybody can renenber when they use their
m crophone to turn it off immediately after speaking.
It would be helpful in terns of the recording of the
event. W are going to start with introductions.
We'll start with Dr. Ohye here at the corner. |If
each person could state their nane and their current
affiliations.
MR OHYE: |'m George Chye. |I'm
substituting for Dr. Kennedy who is the norma
i ndustry representative.
DR DORES: |'m Gaca Dores and |I'm from

the National Cancer Institute.
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DR SVENSON: |I'mDr. Erik Swenson fromthe
Uni versity of Washington and |I'm a Pul nonol ogi st.

MS. SCHELL: M nane is Karen Schell. [|I'm
a Respiratory Therapist and |'m a consumner
representative.

DR. SCHATZ: M chael Schatz. [|'man
Al l ergist from Kai ser Permanente in San Diego and |'m
a nenber of the conmmittee.

DR FINK: Bob Fink, Director of Pediatric
Pul nonol ogy at Children's Medical Center in Dayton,
Oni o.

DR. APTER. Andrea Apter. |I'man Allergist
fromthe University of Pennsylvani a.

EXECUTI VE SECRETARY TOPPER: Kinberly
Topper. |'mthe Executive Secretary for the
conmi ttee, FDA.

CHAI RVAN PARSONS: Polly Parsons. |'m
Pul monary and Critical Care Medicine fromthe
Uni versity of Vernont.

DR ATKINSON: |'m Prescott Atkinson from

the University of Alabama in Birm nghamin Pediatric
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Al | ergy | mmunol ogy.

DR CHI NCHI LLI: Vern Chinchilli,
Bi ostatistics at Penn State, Hershey Medical Center.

DR JOAD: Jesse Joad, Pediatric
Pul ronol ogi st and Al lergist fromthe University of
California at Davis.

DR MORRIS: |I'mPete Mrris. |[|'mat Wake
Forest University in the Division of Pul nonary and
Critical Care Medicine.

DR RIEVES: |'mDwaine rieves. |'mthe
Medical O ficer at the Food and Drug Adm ni stration.

DR. KAI SER: Ji m Kai ser, Medical Reviewer
at the Food and Drug Adm nistration.

DR. WALTON: Mark Walton of Food and Drug
Adm ni stration

DR WEISS: And Karen Wiss also at the
Food and Drug Adm nistration.

CHAI RVAN PARSONS: |'m going to ask
Ki nberly Topper to please present the conflict of
i nterest statenent.

EXECUTI VE SECRETARY TOPPER: The fol |l ow ng

announcenent addresses the issue of conflict of
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interest with regard to this neeting and is nade as
part of the record to preclude even the appearance of
such at this neeting.

Based on the submtted agenda for the
neeting and all financial interest reported by the
commttee participants, it has been determ ned that
all interest in firnms regulated by the Center for
Drug Eval uation and Research present no potential for
an appearance of conflict of interest at this neeting
with the foll owi ng exceptions.

I n accordance with 18 USC 208(b)(3) Dr.

M chael Schatz has been granted a wai ver for service
on the speaker's bureaus for two conpetitors. He
recei ves between $10,001 to $50,000 a year from each
firm

Dr. Robert Fink has been granted a waiver
for serving on speaker's bureaus for two conpetitors.

He receives less than $10,001 a year fromone firm
and from $10,001 to $50,000 a year fromthe other.

Dr. Andrea Apter has been granted a waiver

under 21 USC 355 and 4 anendnent of 505 of the Food
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and Drug Moderni zation Act for earning stock in a
conpetitor val ued between $5,001 to $25,000. A copy
of the waiver statenents nay be obtained by
submtting a witten request to the agency's Freedom
of Information O fice, Room 12A-30 of the Parkl awn
Bui | di ng.

In addition, we would like to disclose that
Dr. George Chye is participating in this neeting as
an acting industry representative on behal f of
regul ated industry.

Dr. Chye would like to disclose that he
owns stock in Merck, Schering Plough, Gaxo Smth
Kline, and Novartis. In Decenber 2001 he organi zed a
wor kshop that was supported by five pharmaceutica
conpani es. Schering Pl ough conpensated himfor his
work in early 2002.

Lastly, Dr. Ohye received retirement incone
from Novartis. |In the event the discussions involve
any other products or firns not already on the agenda
for which an FDA participant has a financi al
interest, the participants are aware of the need to

excl ude t hensel ves from such i nvol venent
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and their exclusions 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 involvenent with any
firms whose products they may wi sh to comment upon.
Thank you.

CHAI RVAN PARSONS: | would like to start
with the introduction of Dr. Patrick Swann who w ||
be the first speaker today.

DR. SWANN:  Madam Chai rman, di sti ngui shed
menbers of the Advisory Coonmittee, |adies and
gent |l enen, good norning. On behalf of the Center for
Bi ol ogi cs Eval uati on and Research | would like to
t hank you for your participation in today's
di scussi on concerning the use of omalizumab for the
treatment of allergic asthnm.

My duty today in the next fewmnutes is to
i ntroduce you to the BLA Review Conmttee and
i ntroduce the nol ecular entity under discussion in
order to provide a brief background for the
di scussion of the clinical data for omalizumab.

| am Patrick Swann and | serve as the
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product reviewer for omalizumab. The clinical review
was the responsibility of David Essayen, Jamnes
Kai ser, and Dwai ne Ri eves.

Phar macol ogy and toxi col ogy review were
performed by Hong Zhao and David Green. The
statistical review was perforned by Chao Wang.
Research nonitoring supervision was under the
responsibility of J. Lloyd Johnson.

The establishment and manufacturing review
for omalizumab was the responsibility of Reginald
Neal. | would Iike to acknow edge t he excell ent
regul atory managenent of Dale Slavin and Karen Jones.

The nol ecul e for today's discussion is
omal i zumab, al so known as Xolair, and also identified
in a nunber of publications as E25 or ruhMAb- E25.

Oral i zumab is a reconbi nant Chi nese hanster
ovary cell-derived | gGl kappa nonocl onal anti body
with a nol ecul ar wei ght of approximately 149
kil odomes. Omalizumab binds circulating IgE

regardl ess of IgE specificity and prevents binding
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of IgE to Fc-epsilon-RI, the high affinity receptor
for IgED on nast cells and basophils.

Omal i zumab was desi gned not to bind cell-
bound 1 gE and, therefore, should not activate nass
cells and basophils and formsmall onalizumab | gE
conpl exes that in vitro do not activate conpl enent.

This concludes ny brief introduction on the
background. | need to remind this conmttee that we
are still addressing sone issues pertaining to the
manuf act ure of omalizumab that remain to be resol ved.

The agency and CGenentech are working closely
together and are trying to address this issue in a
timely fashion.

This concludes ny presentation. | can take
guestions at this time or we can proceed to the next
presentati on.

CHAI RVAN PARSONS: Are there any questions
fromthe group? Thank you.

We'll continue on nowwith Dr. Todd Rich
from Genentech with an introduction and background.

DR. RICH Good norning, Dr. Parsons,

Comm ttee Menbers, FDA, and guests. M nane is Todd
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Rich and I'"'ma Senior Director of Regulatory Affairs
at Cenentech. On behalf of Genentech and Novartis |
woul d i ke to thank you for this opportunity to
present our data regarding Xolair in support of the
application for allergic asthma.

Specifically this norning we are pursuing
an indication for Xolair as maintenance therapy for
t he prophyl axi s of asthma exacerbations and the
control of synptonms in adult and adol escents 12 years
and older with noderate to severe allergic asthna
that is inadequately controlled despite the use of
i nhal ed corticosteroids.

Xolair is a subcutaneously adni ni stered
humani zed nonocl onal anti body that is specifically
designed to block IgE. It is supplied as a sterile
| yophilized powder in a single use vial that wll
deliver 150 mlligranms when reconstituted with
sterile water for injection.

The original BLA for this nolecul e was
filed in June of 2000 and included data on 17
conpleted clinical trials. The protocols and

endpoints for these clinical trials were shared,

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

13

di scussed, and thoroughly agreed to with the FDA

At the agency's request sponsors submtted
a BLA amendnent in Decenber of 2002 which included
data on additional nine conpleted clinical trials, a
newy integrated summary of safety, and a proposed
i ndi cation squared on allergic asthma in adults and
adol escents.

Wth the addition of this anmendnent the
overal | database for Xolair treated patients has
increased it to include 4,200 patients. Over 3,000
patients with allergic asthma to this date have been
treated with Xol air.

The data in this expanded dat abase confirns
our conclusions, that Xolair is consistently
effective in clinical trials; that it decreases
ast hma exacerbations; that it inproves asthma
synptonms and pul nonary function; that it reduces
steroid use; that Xolair is well tolerated with a
safety profile simlar to that of control; and that
Xolair offers a meaningful clinical benefit to our
patients.

| would like to briefly review with you
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the agenda for this norning's presentation. After ny
opening remarks Dr. Mchael Kaliner, a clinician with
over 30 years of experience in treating asthma and
currently the Medical Director at the Institute of
Asthma and Al lergy, will speak about allergic asthna
and the unnet nedical need that these patients
present .

Dr. Charles Johnson, the Senior Director of
Speci alty Bi ot herapeutics at Genentech, will speak to
you about the mechani sm of action and efficacy of
Xol air.

The safety portion of this norning's
presentation will be handled by Dr. Andre van As, the
G obal Head of Respiratory Cinical Research and
Devel opnent at Novartis. Finally, Dr. Kaliner wll
return to tal k about the benefit risk of Xolair.

W al so have with us this norning severa
experts and consultants that will be available to
answer any questions the conmttee nenbers may have.

|"ve already introduced Dr. Kaliner. W also have
Dr. Mark Ratain and Dr. David Spriggs as expert

oncol ogi sts on drug rel ated cancer.
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Dr. Ratain is the Leon Jacobson Professor
of Medicine, Chairman of the Conmttee on Cinica
Phar macol ogy and Phar macogenom cs, and Associ ate
Director for dinical Sciences at the University of
Chi cago Cancer Research Center.

Dr. David Spriggs is Chief of the
Devel opnent al Chenot herapy Service and the Wnthrop
Rockefell er Chair of Medical Oncol ogy at Menori al
Sl oan- Kett eri ng.

Dr. Robert Tarone has been spent nuch of
the last 30 years studying epi dem ol ogy of cancer at
NCl. Heis nowretired fromthat post and is
currently the Director of Biostatistics at the
| nternational Epidem ology Institute in Rockville.

Finally, Dr. Ted Warkentin, an expert on
drug rel ated thronbocytopenia, is professor of both
t he Departnent of Pathol ogy and Mol ecul ar Medi ci ne
and the Departnent of Medicine at MMster
Uni versity.

Wth that, it is ny pleasure to turn the
podi um over to Dr. M chael Kaliner.

DR, KALINER. Good norning. It's a
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pl easure to be with friends and col |l eagues. | was
honored when Novartis and Genentech asked ne to help
t hem present this new nol ecule for your
consideration. | think it offers us a significant
new opportunity for the treatnent of asthma so | was
happy to accept this opportunity.

As Todd said, |'ve been treating asthma for
along time and |I've seen asthma therapy evolve from
anti quat ed approaches, theophylline and tedrol sone
of you may renmenber to the current nedicines we have
t oday.

There is no question that we have the best
nmedi ci nes for the treatnment of asthma today that we
have ever had. | know that we are better able to
manage asthmatics than we have ever been in the past.

Wiy would we want to tal k about this new nol ecul e
for you today? M focus this norning will be on the
unnmet needs that we have in the managenent of asthma
and how this nol ecul e should hel p us.

Many of you know this but let ne review it
qui ckly. Asthma is an inportant disease, 5 percent

of the population. Costs are enornous, up to $13
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billion. It turns out that the majority of these
costs are attributable to a small portion of the
popul ation that continues to get sick despite nedical
care. 80 percent of the costs are driven by 20
percent of the population.

About 60 percent of asthmatics have an
exacerbation but 16 percent have serious
exacerbations |eading to about 2.5 mllion serious
exacerbations. That leads to 1.5 mllion ER visits,
500, 000 hospitalizations, and about 16 asthma deat hs
per day. It is these exacerbations that tend to be
t he hidden cost of asthma.

About a year and a half ago these conpanies
put together a program known as TENOR  TENOR st ands
for the Epidem ol ogy and Natural History of Asthma
Qut cones and Treat nent Regi nens Study, better said as
TENOR

TENOR is an interesting program | think
it's going to be extrenely insightful as it cones
down the road. It's a three-year study. It's
finished its first year. It involves 4,700 patients

greater than age six. These are patients considered
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to be either severe asthmatics or difficult to manage
ast hmati cs.

The treatnment is being provided by asthm
specialists, largely in university centers or |arge
institutions, and the patients are getting standard
of care as suggested by the NAEPP gui delines. Every
patient in TENOR is on at |east one. Many of the
patients are on two, three, or even nore controller
nmedi cati ons si nul taneously.

Patients are being observed closely. This
is not a Xolair trial and there is no patients
receiving Xolair in this study. This study is really
to observe the natural history of noderate to severe
asthma. Sonmething that | can't really show you nuch
i nformati on about today because we don't have this
information. Let nme show you the one-year foll ow up
st udy.

This is new data. The first year was j ust
conpl eted. What you are |ooking at is brand new
information. What you see here is the classification
of patients as either noderate or severe asthmatics.

This is their epidemology, if
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you will, in the period before the survey was
conpl eted at the end of one year of treatnent.

What you can see if that in the two weeks
prior to the end of the survey. In that two-week
period between 7 and 12 percent of the noderate and
severe asthmatics had m ssed work or school despite
the treatnent.

In the three-nonth period prior to the end
of the survey the noderate and severe asthmatics had
had unschedul ed office visits in the range of 26 to
37 percent. That 24 to 44 percent of these patients
had received a steroid burst in the three nonths
prior to the survey ending.

That 6 to 14 percent had to go to the
enmergency room Despite use of one to three
control |l er nedications by asthma experts, between 2
and 7 percent had been to the emergency roomin the
three nonths prior to the end of the survey.

These are di sappointing data. These

patients are being treated with standard of care

treatment and they are still show ng you
exacerbations. | think that is what TENOR says.
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TENOR confirns the inpact of noderate and
severe asthma on both patients, quality of |life, and
all the other things associated with exacerbations in
the health care system This is what's driving the
cost .

Despite treatnent by specialists enploying
mul tiple controller nedications, the TENOR cohort
continues to exacerbate. In ny own practice we see
the sane thing. Wat we need is sonething to help us
prevent exacerbati ons.

I"mfortunate to be a part of a large
asthnmas specialty care center. There are four asthma
specialists. W see upward of a thousand new
asthmatics a year and we foll ow t housands of
asthmatics on a daily basis. W are just inundated
w th ast hma.

Patients are referred to us by primary care
doctors or by other specialists because they are
difficult to manage. In our hands with the facility
we have available to us nost patients turn out with
noderate and severe asthma to be relatively easily

managed with standard of care treatnent.
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Despi te good nanagenent sone of our patients
exacerbate every year and have to be treated for
exacer bati ons.

Sone patients in ny popul ation, though, no
matter what | do, continue to be either constantly
exacerbating or on the edge of exacerbation or, if
you will, on the edge of control no matter what | do.

These patients have nme gravely concer ned.

| have to use high-dose nedications. |'m
usi ng hi gh-dose inhal ed steroids, the nost potent
ones available. |1'musing oral steroids when | have
to. | know that these products carry with them a
| ong-termri sk.

|"ve been treating asthma for a long tine
and as |'ve gotten down the road a bit | cone to
appreci ate that nedicines over tinme have cunul ative
effects that | amgravely concerned about and | don't
want on ny consci ence any of the |ong-term sequel ae
that | actually know that |'m doi ng because | have
to. | have to do what | have to do to manage the
patients and they require high-dose nedication.

Let nme say for sure |I'm concerned about
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the long-termside effects of the current nedicines
that I have to use in this population of patients.
Fromthe patient's perspective they are really upset
by exacerbations, m ssing school and work, having to
go in for unschedul ed visits or occasionally
energency roomvisits. And the m ssed activities
that they have to avoid and the lifestyle disruption.

Those are really inportant needs that we
see in the asthmatic population. As an asthma
specialist I can only underline that's what we see
and that's what we are managing all the tinme.

Asthma is a very conpl ex di sease caused by
many factors. If | look at mny popul ati on of
patients, allergies by far are the nost inportant
singl e underlying cause for asthma. |In the adults
that | take care of, upwards of 50 percent have
all ergy as the underlying cause.

In the children we take care of sonmewhere
bet ween 70 and 90 percent, depending on the age, have
allergies as the underlying cause. Allergy is the

singl e nost inportant underlying cause for
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ast hna.

Xol air reduces serumIgE. That reduces |IgE
mast cells, prevents activation of the allergic
cascade at its very onset before it begins. That
reduces airway inflammtion, the underlying cause for
asthma. That reduce asthnma synptons. So Xolair
treated patients tend to be better and they tend to
exacerbate less. It provides a novel way to treat
ast hna.

Let nme say | am concerned today. Despite

the fact that | can manage asthma better today than

ever in ny career, | amconcerned that what | have to
do will have long-termside effects. | amsure of
that. | amconcerned about |ong-termsafety. |'m

concer ned about ongoing risk of exacerbation.

What | need in ny practice is sonething for
nmy severe and noderately severe patients is a novel
safe, reliable, and effective treatnment that reduces
ast hma exacerbations in these patients. Having
carefully reviewed the data before | accepted the
opportunity to come and speak to you, | think Xolair

provi des us a very inportant option for these
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patients.

Havi ng summari zed sone of the needs, |'m
going to turn the podiumover to Charles Johnson who
is going to tal k about the nechani smof action.
Thank you.

DR. JOHNSON. Thank you, Dr. Kaliner, Dr.
Parsons, |adies and gentlenen. M task over the next
few mnutes is to outlay for you the nechani sm of
action of omalizumab and then to briefly review the
efficacy, primarily fromthe pivotal studies, but I
will also show you data from sonme of the supporting
studies as well.

Omal i zumab is shown here in this space-
occupyi ng nodel of the nolecule. It is an IgG
nol ecule and it uses a standard framework that we
have used for a nunber of our nonoclonal antibodies
which is the IgGl kappa consensus sequence.

We rai se an anti body agai nst human IgE in
t he mouse and we insert into this frame work the
conplenentarity-determ ning or the epitomne-
determ ning region of the binding site-specific anm no
acids for that antibody.
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There are sone m nor adjustnents to the
frame work to enhance affinity of binding to the IgE
but the vast majority of this nolecule, over 95
percent of it, is of human origin.

It binds circulating IgE regardless of its
specificity. | will show you that in a couple of
slides. It is also designed specifically that it is
i ntended to be nonanaphyl actogenic. By that we nean
that if there is IgE bound to the nast cell, we have
designed this nolecule so that it cannot cross |ink
| gE al ready bound to that mast cell

So what happens when we insert this
nol ecule into the allergic inflammatory cascade.
This slide needs no introduction to this audience,
but I would Iike to show you what happens when we
insert IgE. Here you see |arge anmobunts of | gE being
produced by plasma cells in an allergic individual.

If we bind up that IgE with Xolair, as
shown in these yell ow anti bodi es, what in fact
happens is that we reduce the nunber of |gE nol ecul es
whi ch are presented then on the mast cells,

basophi |l s, and eosi nophils, the inportant
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effector cells of the inflammtory system
This, in fact, also has the effect of
reduci ng the nunber of high-affinity receptors which
are also available for binding to IgE. So in this
situation then when you are exposed to allergens or
other stimuli it tends to reduce the amount of
preformed allergic nediators and, thus, subsequently
reduce the secondary inflammuatory response with the
hope that in the end that woul d reduce exacerbati ons.
If we | ook specifically in sonme nore
detail, and although this is a very sinplistic
diagram it illustrates two inportant points. Here
we have the | gE nol ecul es shown here, the anti-IgE
binding to it at exactly the sane site as this
nol ecul e would bind to the high-affinity receptor.
Since this is the sane site, you can see
that if this IgE nolecule is bound here, there is no
way that this nolecule could, in fact, bind to the
| gE once it's sitting on the mast cell. That's an
i nportant consideration for safety.

W performed a nunber of proof of concept
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studies early in the devel opnment phase. Really the
nost inmportant one is summarized here. | have taken
the liberty of limting this slide to just the active
patients. This is a placebo controlled study using

t he broncho provocation chal |l enge nodel.

A mgjority of patients in this small study
were allergic to house dust mte and basically you
chal | enge these patients to observe whether or not
t hey have both the early, the short-termresponse
drop of pulnonary function, and the |ate, or
secondary inflammatory response, which is seen in
about 30 to 40 percent of asthmatic patients.

What you see here is that after 56 days of
anti-lgE therapy there is significant blunting, both
of the early, and interestingly, of the |ate phase
reaction. One thing which is not shown here is the
fact that whereas in the placebo patients we were
able to show an overlay at day 56 of that sane early
and | ate response so no change from basel i ne using
t he sane dose of antigen chall enge.

In this group of patients we actually had

to increase the dose of antigen challenge tw-fold
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in order to generate this blunted response. It is
suggested, therefore, that Xolair nay play a role in
al | ergi c ast hma.

To determ ne the dose that we would use in
our Phase Il studies, we used a conbination of ex
vivo clinical nodels using the basophil node
generated at the Johns Hopkins Institute. W
established in those early studies that cross |inking
degranul ati on of I gE on human basophils taken ex vivo
is inhibited at relatively |ow I gE val ues.

It al so became apparent during those
experinments that this lowering of I1gE was not a
proportionate lowering so it wasn't a 90 or 95
percent |lowering, but it had to get the IgE below a
critical threshold level. That was very inportant
for how we established our dosing.

W followed up those observations using a
nunber of human nodel s and | ooked at both asthma and
rhinitis. Primarily the dose was used based on the
nodel of rhinitis where we can | ook at synptons in

all of the patients during the season.
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In this dose rangi ng study was apparent
that synmptomreduction in this nodels reached a
pl at eau when we got free IgEs below a | evel of about
50 nanograns whi ch woul d be equivalent to about 12 or
15 international units.

The ast hna dosing then was given the
bi ol ogi cal variability both in bioavailability and
response in individuals. W aimto get everybody at
a mean free IgE | evel of about 25 nanograns per nL so
that 95 percent of the popul ati on woul d be bel ow t hat
critical threshold of 50 nanograns.

Recogni zing also that there is a | ot of
variability in the two determ nants of the RPK which
is IgE and body weight. W dosed patients across a
relatively w de range using doses of 150 to 750
mlligrams per nonth so that we could bring the IgE
down in a wide range of patients.

The next slide shows that we were very
successful in our ability to do that. It's a little
conplex slide but I wll walk you through it. This
shows on the ordinate here the nmedian serumfree |IgE

| evel in these two pivotal studies, the pediatric
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study and the hi gh-dose steroid study.

What it shows is that in each of the
di fferent dose groups, which are determ ned by |IgE
and body weight, we are able to uniformy reduce our
| gE | evel s bel ow t hat nean val ue of 25 nanograns per
nmL and show that 95 percent of the patients are bel ow
the critical value of 50 nanograns per L.

So that is how we dose the patients. Now
let us turn to the efficacy evaluation of these
studi es which are summari zed here. The two inportant
studies that we are going to address primarily are
the two pivotal studies which are identical studies
in noderate to severe allergic asthmatic patients,
age 12 years and older. There were 1,071 patients
there random zed equally to the two arns of the
study, placebo and active.

There was a pediatric study that we w il
di scuss briefly. A study in which we took patients
who were rel atively asynptomatic but had very high
doses of fluticasone, nore than 1,000 m crograns. W
did a study in the UK and Europe which invol ved

patients who had previously been hospitalized or in
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t he emergency roomfor their asthm

We | ooked at exacerbations in those
patients. W did a |arge safety study which was
primarily to | ook at the safety of Xolair in patients
who were on two or nore controllers for their asthma
We di d observe exacerbation rates in this patients
as wel | .

The basic design of the two pivotal studies
is shown in this slide and there are severa
important points that | would like to nake. One is
that the study duration during the blinded phase of
the study was 52 weeks. The nost inportant and cal
phase of the study was in tw phases, a steroid
st abl e phase where we kept the becl onet hasone dose
stable and allowed patients to use beta adrenergics,
short-acting beta adrenergics as rescue nedication.

W then entered an aggressive steroid
reducti on phase where we reduced the steroid dose by
25 percent of its baseline value every two weeks and
continued to do that for a period of 12 weeks and

t hen observed these patients at the end of that tine.
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In this run-in phase we changed patients
from ot her steroids, approximtely 20 percent of the
sanpl e, and adjusted the becl onet hasone dose to nmake
sure that the patients net the eligibility criteria.

The co-prinmary endpoints then were
exacerbations both in the steroid stable and the
steroid reduction phase of the trial. W defined the
exacerbations as asthma worseni ng which required
ei ther a doubling of the baseline inhaled
corticosteroid dose for at |east three days, or the
use of system c corticosteroids which could use
either intravenous or oral corticosteroids. As I
will show you later, in the two studi es about 84
percent of the patients required oral or systemc
corticosteroids.

The eligibility criteria are shown here.
W recruited adol escent and adult patients with |IgEs
in the range that we could treat; FEV1s in the
noderate to severe range; becl onet hasone doses of
greater than 420 m crograns; a synptom score of
greater than three. W used a synptom score which

| ooked at both nighttinme and daytime synptons and
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had a total value of nine.

We required that at random zation patients
had a score of greater than three. W had to have
positive skin tests to one of several perenni al
all ergens. And we precluded the use of other
controller medications in the pivotal trials. | wll
show you data from sone of the supportive trials
where we all owed these therapies.

The random zati on was achi eved
successfully. Really the only difference between the
two studies was that there were slightly nore female
patients in the 008 study than there were in the 009
study. Both groups achi eved equal randoni zati on.

In terms of the asthma characteristics of
t hese patients, these patients have had asthma for a
very long time with a nean duration of asthma of over
20 years. They were using about five to four puffs
of rescue nedication a day in addition to the
noder at e doses of becl onet hasone that they were
receiving.

Despite the fact that they were receiving
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t hese doses, they had sone evidence of fixed airway
obstruction as evidenced by the | ow pul nonary
function at baseline, and a small proportion of these
patients had been either hospitalized or in the
energency roomin the year prior to random zation

These are the primary efficacy vari abl es
shown for the two phases of the study. W show here
the stable steroid phase and then the steroid
reducti on phase over 12 weeks. This is the nean
nunber of exacerbations per patient for study 008 and
study 009. What you will see is very conparable
reductions in the relative nunber of exacerbations in
the two studies in the range of 40 to 60 percent.
These are statistically significant.

I f you turn your attention now to the
right-hand side of this slide, you will see that
again simlar proportionate reductions in
exacerbation rates in the second half of the study
where we were reducing steroids aggressively in the
region of 40 to 50 percent. Again, statistically

significant.

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

35

One of the issues with this type of
anal ysis is that we had inbalance in the nunber of
dropouts during the study so we used an inputation
schenme. Because there were nore dropouts in the
control armit, in fact, favored the active group.

We | ooked at alternative nethods of
anal ysis and one of those is shown in this next slide
which is atinme to first event analysis, or Kaplan-
Mei er plot, showi ng the survival of patients who
remai n exacerbation free.

Here we have plotted not only the core
phase of the study, the steroid stable and steroid
producti on phases, but al so showi ng you that during
t he extension phase we naintain that benefit. Here
we see simlar to those changes we showed in the
first slide about a 40 to 50 percent reduction in the
rel ati ve nunber of exacerbations and that benefit
bei ng mai ntai ned over the period of 52 weeks.

What | would draw your attention to is that
if you observe these patients over that period, you

will see that very nearly 50 percent of the
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pl acebo group will, in fact, experience one of these
severe exacerbati ons.

This is what the exacerbations | ooked |ike
during the two studies. This slide basically lists
for the two studies the types of exacerbation that we
saw. \What you will see is that there were a few
patients who required either hospitalization or
energency roomvisit, which is significant
considering that these patients were com ng back for
review by the investigators every two to four weeks.

Also you will note that the vast majority
of patients shown here and here received systemc
corticosteroids. Again, for each of these subgroups
there is a trend towards a benefit in those patients
receiving the active treatnent.

If we | ook now at the anmount of steroid
reduction that we achi eved during that second phase
of the study, this is shown here as a distribution
plot. It shows the proportion of patients who
achi eved certain anounts of reduction in their
st eroi ds.

On the left-hand side of the panel you see
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conpl ete renoval of all steroids during that 12-weeks
phase. And on the other extrenme you see those
patients who are unable to reduce or actually had to
increase their steroid use.

You will see that there are al nbst tw ce as
many patients who cane off Xolair all together.

Al nost twice as nmany patients who had to increase or
were unable to reduce their steroid dose in the

pl acebo group. |If you take that data all together,
this is statistically significant.

These reductions in steroid were not at the
cost of increased use rescue nedication as shown
here. Wat you see is a consistent trend across both
studies towards | ess rescue nmedication in the active
treated groups. During that steroid reduction phase
you will see no increase in the anount of al buterol
requi red by these patients.

If we | ook at the synptom scores, what |'ve
shown here is the total synptom scores both day and
ni ght conbined for the two studies. This was the
primary eval uati on.

On the right-hand side what |'ve shown to
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illustrate the point that these are significant
changes clinically is the nighttime wakening. If you
take a patient, for exanple, who has a score of 1.2
on the nightti me wakening scale, this translates to a
nmean val ue of nearly 17 wakening events in a two-week
peri od.

I f you nove now to this point, which is
point 2, that would translate to a value of 2.8
ni ghtti me wakeni ng events in a two-week period.

Quite a dramatic reduction in the nunber of wakening
events for those patients during this course of the
st udy.

Turning our attention now to the
physi ol ogi ¢ endpoi nt of pul nonary function, we've
plotted here not only the active treatnent phase but
the run-in phase. Wat you see is typical of these
types of studies where you are doi ng add-on therapy
in acontrolled clinical trial

As you get patients ready for that
random zation in the run-in phase, and we've seen
this in the canp study and ot her studies of simlar

design, there is clearly an inprovenent in the
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pul nonary function in these patients prior to
random zati on

When you subsequently add to these groups
the active therapy, there is an increnental
i mprovenent in pul nonary function which is maintained
for the nost part during that steroid reduction
phase.

Putting all of that together, it's not
surprising that we saw reports of inprovenents in
quality of life. W |ooked at the Elizabeth Juni per
asthma quality of life scale to quantify those
changes. You will renenber that this scale
recogni zes on a scale of 7 a change of .5 as being
clinically detectable by patients.

So when you | ook at the proportion of
patients who had a .5 change, you wll see that a
greater proportion of patients in the active group
conpared to the placebo group had those clinically
meani ngf ul changes.

If you | ook at | arge changes of 1.5 units,
you'll see that alnost twice as many of the Xol air

pati ents achi eves those changes conpared to the
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pl acebo group. Accurate docunentation of using a
val i dat ed nodel does suggest inprovenents in quality
of life which accrue to the active group

Briefly turning to sone supporting efficacy
data, this is another way of | ooking at
exacerbations. Wat we do here is that we actually
t ake the observed period for each individual patient,
| ook at the nunber of exacerbations that patients has
during that period, and conpute the rate.

We then conpare the rates for the active
versus the control group. |If there was no difference
in those rates, then the point estimtes shown as
t hese yell ow dots would lie along that |ine of unity.
The fact that the point estimates nostly lie to the
| eft of that curve suggest that across these studies
there is a tendency for benefit in multiple different
clinical situations.

This is the pediatric study where
asynptomatic patients were recruited. This is the
hi gh- dose steroid study showi ng a trend towards

reducti on i n exacerbati ons.
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This is the study where we recruited
patients specifically who had been in the energency
room or hospitalized the previous year. Dramatic
reduction in exacerbations. This is the |large safety
study where there is also an actually statistically
significant reduction in exacerbations in this group
of patients.

If we | ook at the use of other controllers
in sone of these supporting studies, and here | have
shown the UK study, but we also have simlar data
fromthe |large safety study, it shows that a | arge
proportion of these patients in these other studies
were using |ong-acting beta-agonists, |eukotriene
receptor antagonists and, in fact, a small proportion
of these patients were receiving oral steroids as
mai nt enance therapy for their asthm

| f you | ook at those subgroups again using
this anal ysis, you see reductions regardl ess of the
other controller nedications that these patients were
using in addition to their inhales corticosteroids.

Again, to | ook at the consistency of the
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exacer bati on endpoi nt we present these data for your
consi deration which are evidence of nore severe
exacerbations if exacerbations required out-patient
visits, energency roomvisits, or even

hospi talization.

We have pool ed now all of those studies
where we eval uated efficacy and you will see that the
trend is consistent wth increasing severity of
exacer bati ons suggesting that the benefits that we
saw in the pivotal studies can be translated to a
nunber of different clinical situations.

If we now | ook at the studies, this is now
008 and 009 conbined for the stable steroid phase, we
have again done this but we are | ooking now at
mul tiple different subgroups in an attenpt to
under st and whi ch of the popul ations that we studied
is likely to respond to the drug.

I nterestingly when you | ook at age, gender,
race, hospitalization, or energency roomvisit,
basel ine 1 gE, pulnnonary function, and inhal ed
corticosteroid dose, you will see there is absolutely

a consistent trend toward benefit
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studi es of the subpopul ation that you | ook at.

This is actually a remarkable slide. Wen
you do 17 di fferent subgroup anal yses you woul d
expect that sone of themwould fall to this side of
the line. The fact that none of themdo attest to
t he consi stency of this response.

So in summary, therefore, both pivotal
studi es have shown that Xolair reduces asthma
exacerbations which require steroid interventions.
These reductions are statistically significant. They
are robust to alternative anal yses and they are
clinically relevant to patients with noderate to
severe allergic asthnma.

Al'l of the other endpoints that we | ooked
at are positive including steroid reduction synptons
and pul monary function. The supporting studies that
we' ve | ooked at show simlar reductions in a w de
variety of clinical situations.

| would like to turn the podiumover to Dr.
Andre van As who will discuss the safety of this
dr ug.

DR. VAN AS: Dr. Parsons, nenbers of the
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Advi sory Conmittee, and col |l eagues at the FDA, it is
nmy pleasure to present the safety database to you
t oday.

As Dr. R ch nentioned, the database has
been increased significantly since our first
submi ssion to the BLA and with the resubm ssion we've
got a larger nunber of patients to present safety on
now.

Before going into this slide, I would just
like to say fromPhase | to Phase IIl we have treated
over 6,000 patients, nore than 4,000 patients having

recei ved Xol air.

This slide illustrates the popul ations that
are going to be presented today. There will be two
popul ations |I'Il be tal king about mainly. These

popul ations are drawn fromthe Phase [I1B and ||
studies. The two populations are all of the patients
in the Phase I1B/Ill studies called the al
controlled studies. This consist of over 5,000
patients of which 3,000 received Xolair.

The second popul ati ons, the indicated

popul ations -- we are also for the indication today -
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- and those are the all eged asthmati c adol escents and
adult patients. There were six studies there.

You can see that over 3,000 patients were in this
group. Mre than 2,000 patients received Xol air.

There were two kinds of controlled, placebo
controlled and standard therapy controlled. In both
instances this will be designated as control in the
slides subsequently unless | specify otherw se.

The extent of exposure to Xolair was quite
remar kable in this devel opnment program You can see
here that of the total of 3,200 patients nore than 80
percent of patients were exposed for nore than the 12
weeks. That is the usual exposure tine for nost
ast hma submi ssi ons.

Ei ghty-ei ght percent of patients were
exposed for six nonths or |onger and about a quarter
of our patients were exposed for a year. So together
with the size of the database and the extent of
exposure, we are confident that we can describe the

safety of this nolecule very adequately today.
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| won't go into a great deal about the
design or safety because this has been nentioned in
several slides, but just to nention that because of
t he uni que way in which Xolair, which is an 1gG
humani zed nonocl onal anti body, attaches to the CH3
domain on the IgE nol ecule, we did not expect any
excess of hypersensitivity reactions conpared to the
control popul ation.

As a humani zed nonocl onal anti body we do
not expect this protein to excite any antigenic
responses. As Dr. Johnson said, it binds only to IgE
and that is its nmechanismof action for the efficacy
and, therefore, does not reduce any ot her
i mmunogl obulin I evels such as I1gA or 1gMand |gG

It reduces the IgE to within normal limts
so we're not rendering any of these patients
deficient in IgE. Preclinical data showed that there
is no interference with normal inmmne nekers,
particularly cell-nediated inmunity. There is also
an interference with response to i mmunizati on.

The database is very large and there is a

ot of information so | amgoing to just nmake a very
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hi gh-1 evel overall statenent that when we | ook at the
frequenci es of adverse events across the whole
programoccurring in 1 percent or nore of patients,
we see that there is no patent of adverse events by
preferred term no cluster of adverse events in any
or gans.

The majority of the adverse events, about
80 percent, were mld to noderate and were limted in
duration. There is no difference in the duration of
adverse events between the active treated group and
t he control group

This slides shows the typical occurrence of
adverse events in 5 percent or nore of patients. W
| ook here at the all-control studies and the allergic
asthma control studies. |If you glance at this slide,
you'll see very quickly that there is really no
systematic difference in the occurrence of adverse
events between the active treated group and the
control group

The majority of adverse events are on the
respiratory treatnment, as you woul d expect, when

studying this indication. Here, once again, you see

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

48

that there is no difference.

There is a slightly higher incidence of

adverse events anongst the allergic asthma patients.

This is not unexpected because these studies |asted
for up to a year and there is a greater opportunity
to collect adverse events in these patients.

If we turn now to serious adverse events,
we see, first of all, that the total nunber of
serious adverse events was very low resulting in a
very snmall percentage of the patients receiving
Xol ai r having these serious adverse events. There is
not a substantial difference in the occurrence of
serious adverse events between active and control
treated patients.

The serious adverse events that were judged
to be drug related by the investigators was identical
in both groups. The occurrence of death was
identical in both groups, none of the deaths being
either drug related or disease rel ated.

This gives you a flavor of the kinds of
serious adverse events that occurred in four or nore

patients during the devel opnent program You can
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see we have shown three categories here; respiratory,
gastrointestinal, and other.

Looking at the table two thing strike one.

The first is that the percentage of the serious
adverse events is extrenely low but uniformy |ess
than .3 percent. There is no consistent tendency for
serious adverse events to occur nore frequently in
the Xolair treated group conpared to the contro
groups.

As expected, or not unexpected, we saw a
smal | nunber of cancers occurring in the devel opnent
program This cancer was not an exclusion criterion
for patients to enter into the study. |If a patient
had a cancer for nore than three nonths prior to
random zation, they were allowed into the study.
When we | ooked at the database we found that there
were 20 patients with 21 cancers. This slide
illustrates these cancers to you.

Four inportant points cone out fromthe
clinical assessnent of these cancers. The first
point is that if you | ook down the Iist you see that

they are very heterogenous with respect to cell type

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

50

and organ origin.

| would like to run through sone of these
cancers to illustrate that point a little further.
The skin cancer, the non-nel anomas, four of these
patients had tunors of a simlar kind before com ng
into the studies.

Breast cancer, which we know is a very
common phenonenon, of these five patients two
patients were diagnosed four weeks after entering the
study. Another two were diagnosed within 17 weeks of
entry in the study. One of the patients who was
di agnosed within four weeks actually pal pated the
lunmp in her breast a week before comng into the
st udy.

The patients with prostate cancer, one of
these patients had a prostatectony two years prior to
comng to the study for prostatic cancer and had a
recurrence during the course of the study.

We had one patient w th non-Hodgkin's
| ymphoma whi ch was di agnosed 12 years before com ng
to the study and had a recurrence at the tine of

entering the study. W reviewed the histol ogy of
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the rel apse and the original tunor and found that
they were identical and was di agnosed as a nental
cell tumor which you know is a very aggressive kind
of Hodgkin tunor which al ways does rel apse.

The patient with the adenocystic thyroid
cancer had a netastatic phenonmenon after entering
into the study having netastases to the hilar gl ands.

The patient with the adenocystic parotid tunor had
net astases in the spine by CT scanning prior to
com ng into the study.

The patient with the bl adder tunor had
hematuria at the screening visit and then had
hematuria a few weeks | ater and then was di agnosed as
a bl adder cancer.

Al'l of these patients' case narratives were
blinded to treatnent. These blinded narratives were
subnmitted to three expert oncol ogi sts who revi ewed
t hese and none of these oncol ogi sts judge these cases
to be drug related. That was the second i nportant
clinical feature together with a first feature which
is the heterogeneity of tunors and the fact that they

are solid tunors.
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The third inportant feature is that the
majority of these cancers, 12 of the cancers out of
the 20, that's 60 percent, occurred within the first
six nmonths. Being solidly indicated, these tunors
nmust have been present prior to onset of study
medi cati on.

The fourth inportant point is that these
patients' tunors, both in the active treatnent group
and the control group, occurred at about the sane
age. This indicates that these tunors weren't
behaving in any different way as a result of being
exposed to Xol air.

We had a | ook at occurrence of tunors
nunmerically and | ooked at the point estimates. W
| ooked at this in three different ways. The patient
entry in the doubl e-blind studies where conditions
for both the active and the control treated patients
who are identical. W see the point estinmate gives
us a rate ratio of 1.6 which is nunerically not
statistically significant.

Looking at all of the conpleted studies,

the 20 patients | just described to you, we see that
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the rate ratio is 1.9 and, once again, this is
nunmerically not significantly different between the
two groups.

When we renoved all the non-nel anoma skin
cancers we see that the rate ratio increases to 3.8.

But as with the other two rate ratios includes one

suggesting nunerically that this is not significantly
different from control

In order to conpare this to an outside, we
conpared this to a reference data base, the NCl SEER
dat abase. The reason we did this was to assess
whet her there was over representation of cancer in
these Xolair treated patients or under representation
of cancer in the control treated patients.

The anal ysis which you saw in the briefing
book which we submtted in our summary of safety to
t he agency was this analysis here of all the
mal i gnanci es regardl ess of the fact whether they were
recurrent or metastatic. This gave us observed
expected rate of 1.8 with confidence intervals

bet ween 1. 02 and 2. 89.
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In order to make this conpatible with the
inclusion criteria of cancer into the SEER dat abase
and the SEER database only includes primry cancers
and not recurrent in netastatic cancers, we
recal cul ated this nunber and find that when we match
the inclusion criteria wth the SEER dat abase t hat
the ratio is now 1.3 and the confidence intervals
i nclude 1 suggesting that this is nunerically not
different fromthe standard group. These are the
data for the control group here.

To summarize this clinical sunmary of
neopl asi as we saw a small nunber of tunors and they
were all solid tunors except one and that was a
preexi sting non-Hodgkin's | ynphoma. These tunors
wer e heterogenous in cell type and origin and not
unexpected for this popul ation.

There were no new cases of
| ymphoproliferative disease. O inportance is a very
short tinme to tunor presentation in the majority of
our patients. None of these cases were considered
drug related by the panel of independent oncol ogists

who revi ewed these cases blinded to
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treatment. Overall the clinical data do not suggest
a causal relationship between cancer and treatnent
wi th Xolair.

If we now turn to some of the other adverse
events, we | ooked at sone inportant subgroups and the
subgroup that we are | ooking at here is subgroups of
age, gender, race, asthma severity by FEV],
concom tant nedications, antibiotics and drug
concentration in quartiles. For all of these
categories we found no difference in the occurrence
of adverse events.

O i nportance the drug concentration by
guartiles was that we | ooked at and conpared the
occurrence of adverse events in the placebo group to
each quartile and there was no difference between any
one of the quartiles and the placebo group.

Al so of inportance was that there was no
increase in adverse events in patients receiving
ast hma medi cations or antibiotics conpared to the
control group

Type 1 Hypersensitivity is another

i nportant subgroup that we | ooked at and we tested
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t he hypot hesis that the way that Xolair interacts
with I gE should not insight a Type 1 hypersensitivity
reaction. W |ooked at the whole spectrumof Type 1
hypersensitivity reactions fromurticaria to severe
systenmi ¢ hypersensitivity or anaphyl axis type
reaction.

Wth regard to urticaria you can see there
is no significant difference between the frequency of
t he occurrence of urticaria between Xolair and
control patients. You can see we had quite a snal
nunber of urticaria patients in the total program

O inportance there was al so no
relationship to the injection time and the occurrence
of urticaria. Looking at the occurrence of
concomtant urticaria and bronchospasm we have al so
found that there was no substantial difference
bet ween the occurrence of this conpl ex of synptons
bet ween the Xolair and the control treated groups.

Turning to severe system c hypersensitivity
| ooking at the entire devel opnment program where
patients received drugs both intravenously and

subcut aneously we see here that
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the incidence is identical for patients occurring in
the Xolair treated group and one patient occurring in
t he control group

One patient in the Xolair group, | think,
deserves sone nmention. |It's a wonmen who had been on
Xol air for several weeks who is known to be sensitive
to antibiotics, sulfonam des, and penicillin. She
recei ved | evofl oxacin eye drops and subsequently a
week |ater received RO |l evofloxacin and had typically
anaphyl axi s.

Fortunately she worked in an urgent care
center and she was treated pronptly, returned back to
work in two days, went on with the treatnent of
Xol air and conpl eted successfully the study with no
further untoward events.

In case we m ssed aberrant manifestations
of Type | Hypersensitivity we | ooked at the
occurrence of skin rash throughout the devel opnent
program regardl ess of the specificity of the skin
rash. We see that in the old control studies there
was a small excess of skin rashes, 6.5 versus 4.9.

When we | ook at the perceiver control

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

58

studi es where patients have conditions of study that
are identical for these other placebo group, we see
that there is no difference in the occurrence of skin
rash.

This difference can be expl ai ned by the
fact that in the old control studies we had a nunber
of open | abel studies. The patients being treated
with Xolair were being seen by the physicians every
two to four weeks, whereas the patients in the
standard treatnent group were visiting the
physician's office only every three nonths. There is
a far greater opportunity to observe adverse events
in the Xolair treated patients versus control
patients.

| ndeed, we observed an observation bias
here in favor of the control patients. This is why
there is a | ower incidence of adverse events in these
patients.

Turning to Type Il Hypersensitivity or
| mmune- Conpl ex Syndrone, there were no spontaneous
reported cases in the database. 1In case they had

been m ssed we went into the database and | ooked at
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synptom clusters so any association of urticaria skin
rash with fever together with any other synptons that
make up this syndrome and that occurred within a two-
week period. W found no synptom cluster of that
kind. There was no difference between the active
treat nent group

We al so | ooked at the frequency of the
i ndi vi dual conmponents that could make up i mmune
conpl ex syndrone and found no difference in the
i ndi vi dual conponents.

In addition to that, we |ooked for evidence
of i mmune-conpl ex nephropathy or any abnormalities of
renal function by | ooking at elevation of creatinine
or the devel opnent of proteinuria and there was no
di fference between the two treatnent groups.

Every patient had Xol air anti bodies
neasured at the end of the exposure period and there
was no anti body formati on detected so we are
confident that Type Il Hypersensitivity reactions
did not occur.

Because I gE is reduced and the IgE could
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potentially play a role in i mune surveillance for
i nfections, we | ooked at the expressions of nucosal
imunity occurring at the frequency of adverse events
of nore than 1 percent of patients. And we | ooked at
general adverse events and the respiratory system

If we | ook at the data here we see that
there is no increase in the expression of mnucosal
i mmune events in general or in the respiratory system
either in the oral control studies or in the allergic
ast hma st udi es.

We | ooked at this in a slightly different
way at the digestive systemto try and identify an
i mbal ance because of imune events. W |ooked here
at all the patients by |ooking at expression of these
events by all severities or the nbpst severe
expr essi on.

We see that there is a small increase in
nausea and diarrhea and vomting in the old
severities but this is not necessarily repeated
consistently in the patients with the nost severe

expressions. W don't think that there is any
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systenmatic increase in digestive system events.

We did the sane analysis for femal e
urogeni tal reproductive system and | ooking at the
data we see that there was in the nost severe events
a small increase for dysnmenorrhea, urinary tract
infection but this is not reflected for al
severities. Once again, there is no consistent
i ncrease in adverse events in the urogenital system
or the reproductive system

Turning to the | ab neasurenents, a |arge
nunber of |ab neasurenents were done so |I'm not going
to go through these in great detail except to say by
| ooki ng at the database very carefully we saw no
clinically significant differences between treatnent
groups with respect to hematol ogi cal variables, serum
chem stry, or urinalysis.

Wth regard to the henatol ogy we | ooked
very carefully at the platelet counts in the entire
dat abase. As you are aware, during the devel opnent
program we had a preclinical signal of
t hronbocyt openi a i n nonkeys when they were given

doses nmuch larger than that with the patients who
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wer e exposed to the devel oprment program

We found no abnornalities in platelet count
in the entire devel opnment program This is
summari zed on this slide where we saw no evi dence of
drug concentration related to decrease in platelets
in humans. The platel et anal ysis showed no treatnent
di fference between Xol air and control.

I ntensi ve surveillance after we observed
the preclinical signal showed no evidence of acute
reduction during the first two weeks of treatnent or
subsequently. W are confident that treatnment with
Xol air does not affect platelets when indicated in
t he dosi ng schedul e.

Overall we can conclude then that Xolair is
conparable wth placebo with regard to the safety
profile, particularly with regard to adverse events
and serious adverse events. The clinical data do not
suggest a causal relationship between Xolair and
cancer .

Wth regard to i mune responses, there was
no difference between the active and control group

with regard to the expression of Type | and Type |1
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Hypersensitivity or, indeed, the expression of
infection and inflammtion in the respiratory tract,
t he gastrointestinal tract, or the urogenital tract.
There was no difference in | ab neasurenents and

pl at el et neasurenents. Xolair is safe and well

t ol er at ed.

Xolair is a novel therapy. It is the first
new drug for a decade or nore. It's a new class of
drug for the treatnment of asthma. Under these
ci rcunst ances the sponsors commt to develop a
prospective plan for post-approval safety
surveil |l ance.

Thank you for your attention. | will now
turn the m crophone back over to Dr. Kaliner to
di scuss the risk benefit.

DR. KALINER: Well, I'mgoing to try to
sumarize in a very few nonments, because | know t hat
time is short, the perspective | have in ternms of
what is the benefits to risk relationship in this
trial in the patient popul ation.

First of all, it's a new product, a novel

approach to the treatnent of asthma using a
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humani zed nmonocl onal anti body which | think has a
safety and reliability record in reducing |IgE and
inhibiting allergic cascade and thereby stopping
i nfl ammati on and maki ng ast hma easi er to nmanage.

The sponsors have presented substanti al
data on efficacy and safety. [I'mgoing to sunmari z
very limted parts of this.

First of all, allergy is a common cause f
asthma and 1 gE plays a relationship with allergy.
think that we all grew up in years past thinking th
allergy mght be a nore mld formof asthma. | thi
the data has really shown that not to be the case.
There is a direct relationship between allergy and
asthma severity and I gE and ot her conponents of
ast hma severity.

Therefore, reducing IgE and reducing
allergic inflanmmati on as one of the causes of
i nfl ammati on provides an inportant target in asthm
managenent particularly in the noderate to severe
asthmatics for whomthis product is really intended

| think there is a need for this product.

In the patient population that | care for every
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single day | see patients and |'m managing their
ast hma exacerbations. That's what | do.

That's what all of you do in your clinics,
IS you are managi ng patient's asthnma exacerbations,
ei ther preventing themor giving the patients back to
control levels. Current nedications are excellent
but they provide predictable |ong-termside effects
which I think in the long termare significant to the
patients.

These trials that Charlie reviewed for you
showed decreases in endpoints that | consider to be
extrenely relevant to the clinical practice of
asthma. | don't manage ny patient's FEV1I. | don't
do FEV1s. | nean, | do read the FEV1s and it's one
of the many paraneters | enploy in deciding whether a
patient needs his nedications adjusted.

What | ook at is the patient's synptom
scores, his asthma exacerbation, the |ikelihood of
getting into trouble. That's what | managenent and
that's what we all nmanage. That's the endpoint that
we enploy and that's the endpoint that these studies

used and showed to be significantly reduced.
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think that is a terrific achi evenment and advance in
t he assessnent of medications for the treatnent of
ast hma.

In addition, all the other paraneters, the
asthma rel ated ER and unschedul ed nedical visits,
steroid use, beta-agoni st use, the asthma synptons,
PFTs and quality of life were inproved with this
medi cation. | think the use of asthma exacerbations
is an extraordinary step forward in the assessnent of
nmedi cations for the treatnent of asthna.

| also like the consistency of this. This
is adifferent slide that Charlie showed. These are
patients in these four studies who exacerbated and
requi red systemc steroids. That is the |level of
ast hma exacerbation. When they break down the
anal ysis by these subgroups, you can see that the
patients receiving Xolair conpared to placebo were
significantly better.

Al'l of themwere on the left side of line
of unity and that is an enornous consistency that is
nice to see. | think that behooves our use of this

product later on in the treatnent of asthma.
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Andre sunmari zed the safety. |'mnot going
to reviewthis. 4,000 patients and he | ooked at
maj or adverse events. | don't see anything inportant
there. As well as the mnor adverse events. | see
no evi dence of immune responses to Xolair.

Neopl asi as, there were few events unlikely to be
caused by Xolair. No bleeding issues, no drug
i nteractions.

So as | analyze this data, Xolair appears
to ne to be safe, reliable, and I knowit's effective
in the treatment of asthma in noderate to severe
patients particularly. 1t has an inportant
achievenent. It reduces exacerbations and, thereby,
the need for urgent care allow ng reduction in
i nhal ed corticosteroid use. For nme that is an
extrenely inportant endpoint because that's what |'m
juggling all day |ong every day.

| think Xolair provides an inportant new
option in the managenent of noderate to severe asthnma
and, as such, | think that the benefit fromthis
product far outwei ghs the need.

| have been managi ng asthma for a | ong
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time and |'ve got to tell you that the conmunity with
whom | interact, the asthma specialists, have not
been as excited about a new product since the
i ntroduction of inhaled steroids 20 or 25 years ago.
W honestly can't wait to have this product in our
hands to use for these patients. | hope you take
that into account when you are analyzing this data.
|"mgoing to turn the podium back to
Charlie to answer questions. Thanks for your
attention.

DR. JOHANSON: Thank you, Dr. Kaliner. That
concl udes our presentation. | would like to | eave
you with the last slide which is a rem nder of the
indication that we are requesting here which is that
Xolair would be indicated for the control of synptons
and reduction of exacerbations, prophylaxis of
exacerbations in adults and adol escents with noderate
to severe allergic asthma which is fully controlled
despite the use of inhaled corticosteroids.

CHAI RVAN PARSONS: W are going to open

this up to questions fromthe conmttee. | think

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

69

would Iike to start with one actually. Can we get a
| ook at that l|ast slide again? Can you just clarify
the indication? |Is this for asthma or allergic

ast hma?

DR. JOHNSON:. It's for allergic asthm.

CHAI RVAN PARSONS: Ckay. | think that is
an inportant distinction perhaps if we go through the
di scussi on.

DR JOHNSON: Yes. On the bottomthere
it's allergic asthna.

CHAI RVAN PARSONS: Dr. Fi nk.

DR. FINK: | have actually severa
guestions for you about your pivotal studies. | saw
no nention of snoking in the inclusion/exclusion
criteria or any analysis of the effect of snoking.

DR, JOHNSON. Patients who were previous
snokers were excluded fromthe study.

DR. FINK: Typically clinically snoking is
a maj or cause of severe asthma. Wuld you then put
that in your package indication that this drug is not
i ndi cated for snokers?

DR. JOHNSON: | think we woul d descri be
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the eligibility criteria for the studies and suggest
that it excluded patients who were active snokers.

DR. FINK: Have you done any studies on
dosage gui delines in obese patients since there is a
real epidemc of obesity and it's also a risk factor
for severe asthma?

DR. JOHNSON: The current dosing schedul e
allows us to dose patients up to 150 kil ograns which
is asignificant -- that's about nore than 300
pounds. That's a |ot of body weight.

DR. FINK: If you have a relatively high
| gE I evel and a high body wei ght you woul d be
excl uded under your --

DR. JOHNSON: Yes. As the agency has
noted, a small proportion of patients, approximtely
10 or 12 percent of patients, were excluded for a
high IgE and a further small percentage, about 3
percent, were excluded for a conbination of body
wei ght and | gE.

DR. FINK:. Wth the BDP did you do any
nmeasure of conpliance of nedication adm nistration?

DR. JOHNSON. All patients filled out
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diary cards over the two-week intervals between
visits and were required to record their daily use of
medi cat i ons.

DR. FINK: Was it a standard preparation of
BDP?

DR JOHNSON: Yes, it was.

DR FINK:  Which?

DR, JOHNSON. Of the top of nmy head that's
a good questi on.

DR. FINK: You are using -- with the doses
that were average it was a fairly |arge nunber of
puffs per day?

DR JOHNSON: Yes. The nean doses were in
the region of 500 to 600 m crograns a day.

DR, FINK:  Wiich would be five to 10 puffs
a day?

DR JOHNSON:  Yes.

DR. FINK: Could you coment on why you
chose BDP rather than one of the generally considered
to be nore active inhaled corticosteroids?

DR. JOHNSON: Yes. That really attest to
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the length of time that we have been studying this
drug. W used becl onet hasone which was to an extent
the standard of care in the md-'90s. W felt that
changi ng things during the program woul d add sone
risk to the programso we kept as many things that we
coul d constant during the program

DR. FINK: One final question. What
recomendati ons do you have or concerns do you have
i f soneone who is on Xolair were going to be
traveling to an area where parasitic exposure is
i kely?

DR. JOHNSON: That's an excell ent question.

In fact, we | ooked very carefully at the pivotal

studi es which were nostly done in the U S. and
Europe. Very few patients had any evi dence of
parasitic infestation so we are currently doing a
study in Brazil |ooking at both index patients and
also famly nenbers with asthnma and i ntestina
hel m nt hi c exposure. That study is ongoi ng.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER. | have two questions for two
different presenters. | guess first for Dr.
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Kaliner. Wat is the evidence that allergic asthm
is nore severe or as severe as nonallergic asthm?
Did you find that in the TENOR study? What was the
subj ect selection? What patients were allergic? How
are they defined?

DR. KALINER | don't have the data on the
TENOR study. | know that one of the subanal yses will
be relationship of IgE to asthnma severity but |
haven't seen that analysis so | can't give you that
i nformati on.

The data for IgE and allergy and
relationship to asthma severity actually starts back
with Ben Burrows' data back in Tuscan where they
| ooked at the relationship of IgE to asthma severity
and they found a direct relationship between | ow and
too-high IgEs in asthma severity.

That is about 20-year-old data. Then
Martinez and others have foll owed up on that and
pretty well shown that asthma severity is related in
part to |gE.

DR. APTER: But conparison of non-allergic

with allergic asthmatics that allergic asthmatics
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are as severely affected?

DR KALINER Yes. | nean, | think that
you will find -- I'"mnot sure how to answer the
guestion in one-on-one or not but the issue would be
that many of the patients who have severe asthma have
allergic asthma. | can't go really beyond that in.
Could | say that allergic asthma is as severe as
aspirin-related asthma? Probably not but | can't go
beyond t hat .

DR. APTER: It's inportant because the
struggl e before allergic asthma

DR. JOHNSON: If | could follow up on that
guestion. |If we look at the TENOR popul ati on that we
recruited, out of those 4,700 odd patients if we | ook
at their eligibility criteria based on body wei ght
and | gE neasurenent, approxinmately 76 percent of
t hose patients would be eligible for therapy.

We actually also did -- this was work that
Larry Borrisch did working with us on the TENOR dat a
set | ooking at relationship between IgE | evel and
physi ci an assessed asthma severity.

What you see is that particularly in the
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pediatric patients, which is not the indication we
are asking for today so these are patients |ess than
12 years of age, there is clearly a relationship

bet ween severity shown. The nbst severe patients are
in red here.

As you nove into the adults it's very
difficult to see that relationship. 1In fact, it
suggest that there is no relationship between
severity and | gE | evel.

DR. APTER. M second question is for you,
Dr. Johnson. In your definition of exacerbations
sone of it has to do with urgent visits but sone of
it has to do with peak fl ow changes. Those are by
self-report or did you use --

DR JOHNSON: No, those were docunented
also in the diary cards and was viewed by the
physi ci ans.

DR. APTER. So diary cards are self-report.

Are they not?
DR. JOHNSON. Oh, yes they are self-report.
Yes. In the patients who actually came for those

unexpected visits we docunented those neasures
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of pul monary function as well.
CHAI RVAN PARSONS: Dr. Schat z.
DR SCHATZ: Following up on the allergic

asthma, a couple of questions. One inportant one is

how was allergic asthma defined? | think we all --
each of us may have a way of knowing. | think it is
clear howit was defined for the trials. It's |less

clear what the indications specifically are or the
package insert woul d say.

DR. JOHNSON:. Right. And so are assessnent
is that allergic asthma is asthma in patients who
have either history or clinical signs consistent with
allergy. | think one of the nost inportant points is
t hat al though we use skin testing to specific
aeroal l ergens in the pivotal studies, the
exacerbations that we prevented were not specifically
exacerbations that were triggered by aeroall ergen
exposur e.

We actually | ooked in the pivotal studies
at the types of exacerbations that we were
preventing. |f we showthis slide, what you can see

is that although there were a few patients who had
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al | ergen exposure as their docunmented trigger, the
vast majority of patients had basically viral
infections or chest infections which seened to
trigger those exacerbations.

That is sort of coming slightly off your
guestion. The answer that we would give you is that
in the studies we | ooked at patients had evidence of
ATP but that is not an absolute requirenent for the
di agnosi s of allergy.

About 60 to 80 percent of patients had
evidence of allergic rhinitis or perennial allergic
rhinitis. The vast mgjority of them had | gEs which
were in our treatable range.

DR. SCHATZ: Just a followup question. |
won't debate sone of what you said right now but a
foll owup question is in the TENOR study, which is
bei ng shown as perhaps the group of patients that
this would be indicated in, what proportion of those
patients had positive skin tests to perenni al
allergens simlar to the inclusion criterion of the
pi votal studies?

DR. JOHNSON: | can't renmenber that nunber
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off the top of ny head, quite frankly, but | could
certainly get that information for you. Wat | can
show you is that in the ALTO study, that |arge 1,899
patient study, we didn't require skin testing as an
entry criterion.

W did, however, collect information on
whet her or not patients had previously had skin
tests. W saw proportionately simlar reductions in
exacerbations in those patients who had no history of
a positive skin test conpared with those who had a
history of a positive skin test.

DR. SCHATZ: And then just a second
guestion. In the subgroup anal yses one of the ones
that didn't seemto show a difference was the age
greater than 65. | was actually wondering what
proportion of the safety database is in patients over
age 657?

DR. JOHNSON. A small proportion of the
safety database. The total exposed number of
patients that we had who are over the age of 65 is
142 in the program

CHAI RVAN PARSONS: Ms. Schell, did you
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have a question?

M5. SCHELL: Yes, | did. | have a question
regarding that you stated that the noderate to severe
asthmatics, or the ones |ooked at, but in the
treatment of severe asthma there are other
alternatives

Were there any conparisons done between --
| guess you only studied those that were on inhal ed
corticosteroids at a certain |level, but when other
medi cati ons were added conpared to the nationa
guidelines on the treatment of severe asthma, were
there studies that conpared those two? WAs there the
same kind of inprovenment with the addition of the
drugs or did you just |l ook at patients with inhaled
steroids and no ot her?

DR. JOHNSON: Yes. So basically the one
study that | showed in the presentation fromthe
Eur opean study of previously hospitalized or
enmergency roons visits, 90 percent of those patients
recei ved | ong-acting beta-agonists and we saw
reductions in exacerbations in those patients as well

as reductions in exacerbations of patients
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recei ving | eukotrienes receptor antagonists.

We al so actually | ooked at that in the
| arge safety study and showed in -- that's actually
E38. 1'll show you one that | didn't show you in the
core presentation.

Yes, please show that slide.

Again, we saw that 86 percent of patients
receiving long-acting beta-agonists in that study and
a reduction in exacerbations, |eukotrienes 53
percent, and about 11 percent of patients receiving
oral steroids as their maintenance.

Agai n, you see a trend towards reduction in
exacerbations in those patients. W do have sone
experience but you are absolutely right, the pivotal
studi es excluded those fromthe eval uation.

CHAI RVAN PARSONS: Dr. Chinchilli is next.

DR, CHI NCHI LLI: I want to ask about
conpliance in the pivotal studies for the active and
pl acebo groups. How did you nonitor conpliance and
what data do you have on that?

DR. JOHNSON: So we nonitor conpliance

using the diary cards. There was no evi dence of
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difference in the use of becl onethasone during the
-- in the two groups. |It's conpounded a little bit
by the fact that we were reducing the steroids
actively in that steroid reduction phase. There was

clearly greater reduction in steroids in the active

gr oup.
CHAI RVAN PARSONS: Dr. Atkinson.
DR. ATKINSON: Yes. | wanted to ask was
there -- | guess skin tests were part of the criteria

for definition of allergic asthma but do you have any
information on reduction of skin test positivity
during treatnent?

DR. JOHNSON: OCh, yes. In the early
studi es using the intravenous preparation we were
able to show significant reductions in the area of
the skin test. That data | think we have avail abl e,
the skin test responsivity, if you would |ike to see
t hat .

At this stage of the studies we hadn't
determ ned the asthnma dosing at that stage but we
| ooked at different doses of anti-IgE and divided

themup into patients with I ow I gs and hi gh I gEs.
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Here you see the baseline sumof the wheel areas.
After therapy you can see that these were quite
dramatically reduced in these patients.

CHAI RVAN PARSONS: Dr. Morris was next with
a questi on.

DR MORRIS: Yes. | have a question for
Dr. van As, please. Could you conment on, please,
the distribution of AEs versus age, and particularly,
if you could, conmment on frequencies of infections or
viral infections versus age as the paraneter.

DR. VAN AS: Let ne clarify. Wth regard
to age are you interested in a specific age group as
a conti nuunf

DR MORRIS: Say as a continuous vari abl e.

DR. VAN AS: As a continuous variable. |
don't think we conputed the data as a conti nuous
vari able. The data that we showed, in fact, the very
first slide | showed with the adverse events in 5
percent or nore patients one of the top |ines was
viral infection, for exanple, and we didn't see any

di fference.
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If we could show this slide, please. Here
we | ook at adverse events from 12 to 17 and we
exam ned the adverse event profile between Xol air and
control so breaking out the 12 to 17-year-old group
as opposed to the rest of the popul ation we see that
really there is no difference in adverse event
expression in this group as conpared to the ol der
peopl e.

DR MORRIS: Wuld you have simlar
information on the spectrum of age particularly at
t he high end?

DR. VAN AS: Yes. W can show the slide of
the patients over 65. Yes, this is the slide | want
to see. This is a simlar slide to the 12 to 17-
year-old age group. Here, once again, |ooking at any
event, respiratory track infection, infection viral
and so on, we see that generally they are very
simlar.

There's a slight increase in the upper
respiratory track infection in patients on Xol air.
Perhaps viral infection. | draw your attention to

the fact that we are | ooking at a very smal
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popul ati on group.

Qur experience was that early on in our
subm ssi on when we | ooked at smaller popul ations, we
saw i nbal ances. \When we | ooked at |arger popul ations
t hese i nmbal ances went away. This is one of the
reasons that we want to do a post-approval conmm tnent
to continue to study these patents.

CHAI RMVAN PARSONS: Dr. Joad.

DR. JOAD: | have two questions. The first
one, | think, is for you. It was about the | owest
| gE | evel s based on the concerns that the FDA had
that we woul d be perhaps lowering inmmunity based on
IgE. | think you said, or one of you said, that it
never got below a |level that is seen in normal people
who don't have allergic disease. |Is that correct?

DR. VAN AS: Yes. | think Dr. Johnson
showed a slide and we should ask himto come and tal k
about that. The point |I was making before he cones
to the podiumwas that we reduce |IgE between 92 to 96
percent of the baseline val ue based on the dosing

table. That is the direction we go for
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ef ficacy. Watever your starting IgE is, you never
have | ess than 46 percent of that original IgE titre
in your bl ood.

DR. JOAD: So you never get below -- you
never overshoot and get below the | evel of a norma
person is nmy question?

DR. VAN AS. You never wipe it out. You
al ways have sone either antigenically specific or
nol ecul ar I gE left in your circulation.

DR. JOAD: And that is always nore than --
at | east as nuch as a normal person would have.

DR. VAN AS: It would be in the nornal
range but 1'Il hand it over to Dr. Johnson.

DR. JOHNSON: | think the question nay be
what is the normal range of IgE.

DR. JOAD: The | ow nornal .

DR. JOHNSON:. Right. Certainly there are
people with I gEs out there which could be as high as
100 international units which would be 250 nanograns
approxi mately who don't have expressions of allergic
di sease.

DR. JOAD: Right.
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DR. JOHNSON: I n people who have allergic
di sease you can have people with ragweed sensitivity
t hat have IgEs in the range of 10 IUs.

DR. JOAD: Right. 1'mtalking about the
| ow normal range. That's just ny question is that
one.

DR. JOHNSON: So, yes. Actually | can show
you a slide, basically the slide that I showed you in
t he presentation which shows you that we bring
everybody down to relatively 25 nanogranms per nL. |If
you | ook at the very low levels that we were able to
achieve, they are in the region of about 10 nanograns
per mi.

One of the interesting things about dosing
this drug is that it's an asynptotic curve so
actually when you increase the dose within the
therapeutic range it has very little inpact on
further lowering of the free IgE | evels.

DR. JOAD: So would the answer to ny
guestion be that you never get below the normal |evel
that a normal person would have?

DR. JOHNSON: Never is a very strong word
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to say in biology but, yes, effectively.

DR. JOAD: Ckay. That's ny question

My other question is for Dr. Kaliner,
think. The way we are presently managi ng
exacerbations of asthna are to intensify steroids at
ti mes of exacerbations which are expected to occur,
for instance, as you showed in your slide, with
infections with early institution based on an action
plan that is easy for a patient to follow and a junp-
in wth some sort of intensification of their
steroids so that steroids is not necessarily a bad
-- intensification that is not necessarily a bad
t hi ng.

The whole point is to get in early and
aggressively and prevent norbidity, m ssing school,
m ssing work, going to the ER, going to the hospital.

So this kind of therapy is in nmy mnd to be
contrasted with that approach

My question about that is that this
particular study to ne used a very conplicated action
plan. What triggered themto go on to the

intensification is very conplex. | could sort of
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reviewit. | don't knowif you have it on your slide
but you didn't nmention it.

It was peak flow | ess than 50 percent of
t he best or decrease in norning peak flow nore than
20 percent on nore than two to three successive days,
or 50 percent increase in rescue nmedication on two to
t hree successive days, or two to three successive
ni ghts.

Anyway, it was a conplex action plan that
woul d be very hard for your average person with a
fifth grade education to follow. To nme it seened
like it went against our usual practice whichis to
make an action plan easy for patients to use.

DR. JOHNSON: | think that the inportant
poi nt here was the protocol of defined actions were
really used as guidelines for the physician
investigators to assess the exacerbations. W didn't
tell patients that they had to do that. W asked
patients to phone their physicians if they were
getting worse or having asthma attacks.

Then the physician assessed what the

conponents of that asthma attack were. In fact,
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when you | ook at the things which precipitated us to
t hen define the asthma exacerbation which was based
on the intervention that the physician determ ned,
you will see that a large proportion of the
triggering events, if you like, all the clinical
situations were actually in a class of other.

What we were doing was basically telling
the patients to cone if they are not doing well,
phone the physician. 1In addition, about 30 percent
of the exacerbations that we actually observed didn't
nmeet the criteria for the protocol defined
exacer bati on.

W weren't trying to conplicate lives for
the patients. W were actually trying to give
gui delines for the physicians so that we could ensure
that the exacerbations that we were | ooking at as
prot ocol defined exacerbations were really sonething
meani ngf ul .

DR. JOAD: Was this a witten action plan
for them these things that are in our little
handout ?

DR. JOHNSON: No, it wasn't a witten
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action plan.

DR. JOAD:. The patients did not have a
witten action plan? They were just told to call the
doctor if they were getting worse?

DR. JOHNSON: Yes. Sone patients would
have had witten action pl ans.

DR. JOAD: That's not regul ar therapy now
to have -- | nmean, that's not by the NAEPP gui deli nes
to not have an action plan.

DR. JOHNSON:. Right. You are absolutely
right. These studies were done in '95, '96.

Al though witten action plans were suggested at that

stage --

DR. JOAD: But they started in '98 and the
gui delines cane out in '97, | thought.

DR JOHNSON:  Yes.

DR JOAD: Ckay.

CHAI RVAN PARSONS: Dr. Swenson had a
guesti on.

DR. SVENSON. | have a couple. M first is
why did you exclude people with very high IgE | evel s?

It would seemto ne that this mght be a
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group that clearly would benefit.

DR. JOHNSON:. Right. Basically because it
is very difficult to lower IgE with this drug in
pati ents who have very high IgE levels. You would
require to give them nmuch nore than the 750 milligram
top dose that we are actually able to give patients
at the nonent.

DR. SVENSON: So why are you limted in
goi ng higher on the dose? Are you concerned about
t he consequences of higher dosing?

DR JOHNSON: No. W are not concerned
about the consequences of higher dosing but the
current formulation of the therapy is that you need
1.2 cc's for every 150 mlligrans and it starts to
get a very large nunber of injections for the
i ndi vi dual patient when you get up to those very high
val ues.

DR. SVWENSON. Ckay. Wth regards to the
i ssue of possible cancer increase in the treated
patients, has the conpany | ooked into the issue of
exploring this in animal nodels, standardized nodel s

of tunor?
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DR JOHNSON:  Yeah.

DR. SVENSON:. And whether this may, in
fact, enhance not the appearance of new cancers but
to accelerate the growh of clinically unrecognized
cancers.

DR JOHNSON: In fact, we discussed that
with the agency and both parties agreed that anina
nodel s are difficult to interpret and difficult to
standardi ze. There was an agreenent that further
ani mal nodel experinment would not be valuable in this
situation.

CHAI RVAN PARSONS: | just have a foll ow up
onthat. [I'll junmp in here. |s there any
preclinical data out there at all that woul d suggest
that using this particul ar agent and changing | gE
levels in patients could in any way be associ ated
with the devel opment of malignanci es?

DR. JOHNSON:. Not to ny know edge.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER. For Dr. Johnson. As you know,
one of the principles of allergy is to define allergy

not sinply by the presence of a positive
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skin test. Your patients were included on the basis
of positive skin test to perennial allergens and it
is much nore difficult to gauge the clinica

associ ation between a positive skin test in a

perenni al allergen conpared to a seasonabl e all ergen.

Do you have any data on these patients pre-
and post-treatnent whether they were better able to
tolerate a mte exposure or a cockroach exposure or,
probably much nore easily, assessed a cat or dog
exposure?

DR. JOANSON: No is the answer to the
guestion. As | showed you in the data we had on the
triggers, there was a very small nunber of patients
who recorded specific allergens as their trigger.
What | can tell you which may be hel pful is that we
| ooked at ast hma exacerbati ons by season which woul d
address the seasonable variation in allergen
chal I enge but that doesn't help you with --

DR. APTER. But you didn't test for that.
That wasn't one of you inclusion criteria.

DR. JOHNSON: No, it wasn't. No.
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CHAI RMAN PARSONS: Dr. Fi nk.

DR. FINK: An alternate way of | ooking at
the tunor data, if one hypothesized that anti-IgE was
not increasing the cancer risk but rather |owering
| gE | evel s was taking away a protective benefit, that
woul d actually fit better with the data you presented
that the placebo group, which was allergic, had | ower
t han predicted cancer ri sk.

It would be very hard to detect in clinica
trials if what you are doing is bringing a group that
has a protected effect bound to the average of those
nonal l ergic individuals. How w Il you address that
concept ?

DR JOHNSON: | think I would Iike to ask
Dr. Ratain to address that concept. There is no
known | gE determ ned anti-tunor antigen that has been
found out there.

Dr. Ratain

DR FINK: That would also nmean that the
I'i kel i hood that an expert in oncol ogy woul d assess
the increase in tunors as being drug rel ated woul d be

smal | because it's not yet an accepted or proven
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t heory.

DR. RATAIN: Mark Ratain, University of
Chicago. | think you are asking very good questi ons,
but I want to point out that if one wanted to | ook
for drug-induced cancers, one would never | ook during
the first year after initiating a drug. One would
only be | ooking at events after the first year.

If I could have 017, please. So this is
the data from an ongoi ng study, 011. As you see
here, there are 208 patients that were exposed to the
drug for nore than one year, 178 patients exposed to
the drug for nore than two years. This represents
nore than 550 patient years of exposure. More than
350 patient years of exposure beginning with year
t wo.

You note there is one neoplasmthat
occurred and this is described in the briefing book,
the FDA briefing book on page 91, and it's a case of
colon cancer. | think this is evidence, strong
evi dence agai nst Xol ai r causi ng cancer.

CHAI RVAN PARSONS: Dr. Morris, you had a
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guestion?

DR. MORRIS: The question is the pivotal
studies 8 and 9, the bulk of duration of exposure
t here was six nonths?

DR, JOHNSON: Fifty-two weeks.

DR MORRIS: Could you comment then on how
you woul d foresee the application of this nedication
say over the lifetinme of an individual with allergic
ast hma?

DR JOHNSON: The answer is we don't have
any information like that right there.

DR. MORRIS: Could you specul ate for us?
How do you foresee it?

DR JOHNSON: | think that one of the
interesting questions that we will be asking in the
future is whether or not this intervention would have
any inpact on the production or expression of
allergic disease. W have no information to suggest
t hat occurs at the nonent. W have done a nunber of
things so far.

W | ook at free IgE | evel s and once you

take out the drug, those IgE levels in patients that
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we' ve | ooked at return to the original baseline

val ue. W have al so | ooked at whether or not during
treatment woul d we be reducing I gE production during
treatment. In the Phase Il studies we actually

| oaded patients up with high doses of anti-IgE and

t hen reduced the dose.

As we reduced the dose and as that free IgE
| evel canme above the threshold value that we
established, we saw a return of synptons. In the
short termwe don't see any inpact on |IgE production.

Whet her or not over the long termwe would do that
has yet to be determ ned.

CHAI RVAN PARSONS: Can | junp in with a
coupl e questions here regarding IgE | evel s? | know
there's data in terns of over tine of life so as you
age, |IgE levels decrease and that has been fairly
wel | shown. What about in a single individual over a
relatively shorter period of tine? Do we have
information on patients with or without allergic
asthma in ternms of variability and IgE | evel s over
weeks to nont hs?

DR, JOHNSON:. We have very limted data on
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that. You are absolutely right that once you get
into adulthood, there is very little change in IgE
| evel s.

One of the questions which is conplete
speculation is if you | ook at the cross-sectional
anal yses, say if you | ook at people who are now si X
to 12 and you conpare themw th people who are now in
their 60s, is that truly an age rel ated decrease in
IgE levels or is it a change in the expression of
allergic disease that we are seeing with the increase
i n asthnma.

We don't know the answer to that so there
are very few studi es which have | ooked at
| ongitudinal followup of IgE. The only study really
was that sonme of the work fromthe Tuscan group who
| ooked over a period of eight years and clearly
showed that in adults no change over tine.

In kids there tends to be an increase from
age five to 12. Then in adol escents there tends to
be a decrease over that time. For individual
variability we actually | ooked at the individual

patients in the placebo group and neasured their
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| gEs over time. There was very little change in the
perennial allergic asthmatic patients during that 52
week peri od.

CHAI RMVAN PARSONS: So that woul d suggest
then as a practitioner if | got a single IgE | evel on
a patient and they did not neet entry criteria, that
if | retested themover and over again they would
continue to not neet entry criteria?

DR, JOHNSON: Yes. W actually | ooked at
t hat because, in fact, of the 2,000 or so patients
who were screened for the two pivotal studies, about
140 of them had repeat |gE neasurenents within two
weeks tinme. For the vast npjority of those patients,
it didn't change which dosing strata they fell into.

Those who were high tended to stay high. Those who
were | ow tended to say | ow.

CHAI RVAN PARSONS: One nore question in
this line. There was a pretty significant under-
representation in these trials of mnorities.

DR JOHNSON:  Yes.

CHAI RVAN PARSONS: |Is there any data to

suggest that IgE levels are different? That there
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is any race influence on IgE | evels, No. 1, and No.
2, is there any data on whether or not allergic
asthma per se is the way you' ve defined it is

di fferent based on race?

DR, JOHNSON: |I'm not aware of any
difference in the allergic conponent of asthma.
Clearly the intercity asthma studi es have shown that
allergy plays a major role in people in mnorities
who live in the intercity.

The answer to the question is no, there is
no significant difference in IgE | evel s across race.
O the 400 or so patients, 500 or so patients who
were not caucasian in our studies, the vast majority

of those were African-Anerican. Wen you | ook at
that subset there is, again, a tendency towards

i nprovenent in terns of exacerbations, although it's
not obviously sanple sized enough to denonstrate

si gni ficance.

CHAI RVAN PARSONS: Dr. Dores, you had a
gquestion?

DR. DORES: Yes. | have a couple of

guestions. No. 1 is | wuwuld like to knowa little
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bit nore about the patient with the non-Hodgkin's
| ymphoma because there was conflicting data as to the
history in the material that we were given

| f you could just clarify the duration of
rem ssion that the patient had been in prior to
receiving the drug, and whether this patient did, in
fact, undergo bone marrow transpl ant.

DR. JOHNSON: Yes. | would actually |ike
to ask Dr. Spriggs to tell you about that case
because he studied that case in detail.

DR SPRIGGS: David Spriggs from Sl oan
Kettering. | was one of the oncol ogists review ng
t he cases of cancer that appeared during this study.

This is the | ynphoma case that | think Dr. Dores is
aski ng about.

Forty-five years old, had exactly 41 weeks
on study until the event was noted. The non-

Hodgki n's | ynphoma was originally diagnosed in 1998.
You see the transplant here was, according to the
informati on we received, was in 1989 and then did
have enl arged | ynph nodes in the groin area but

wi t hout retroperitoneal nodes in 1999.
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The characteristics of this we thought were
certainly consistent since the histologies were the
sanme of recurrent disease |ate after the bone marrow
transpl ant ati on.

DR. DORES: So, as far as you know, when we
presented with the enlarged | ynph nodes was there a
bi opsy done?

DR. SPRIGGS: There was a biopsy in --
which tinme are you requesting?

DR DORES: Yes, in 1999 before she went on
st udy.

DR. SPRIGGS: Not to our know edge.

DR. DORES: | have anot her question.
Specifically you specified that you are going to have
safety surveillance after post-approval of this drug.

| would Iike to know if there has been any
surveillance of patients that entered studi es perhaps
in 1995, 1996, earlier on, if these patients have
been fol |l owed up?

DR. JOHNSON. No, we have not foll owed up
t hose patients.

CHAI RVAN PARSONS: Ms. Schell, you had a
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guestion?

M5. SCHELL: Yes. I'mnot sure if it's a
guestion or a conment or concern but | wanted to
reiterate Dr. Joad on the conpliance issue and the
patient recogni zing the severity of their asthma

I f you just basically told themto cal
when they got worse, a lot of the patients in ny
experience in noderate to severe have a hard tine
recogni zi ng when they are having problens with their
asthma so they really do an objective neasure to see
where their asthma is at.

| was just concerned that maybe sone of
these patients didn't call when they were severe
enough to be recogni zed so conpliance m ght have been
an issue there. |I'mnot quite sure.

As an educator of asthmatic patients one of
bi ggest things is getting themto understand the
severity of their synptons at the tine they are
having them If you just had themcall in saying,
"I"'mworse," a lot of patients may not have call ed.

DR. JOHNSON. Yes, you are absolutely

right, ma'am The one thing | would say which would
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account for that is that there is no reason to
believe in a random zed pl acebo controlled trial that
the patients who are nmaybe | ess conpliant would fal
into the active or the placebo control group. W my
have m ssed sone exacerbations whi ch shoul d have been
counted. But our assunption in the random zed

pl acebo control design is that they would fall into
bot h groups.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER. | wanted to go back to Dr.
Parsons' comment and her concern and mne of the | ow
nunbers of mnorities included in the trials. You
nmentioned that intercity asthma children have been
shown to have all ergies.

They certainly have been shown to have
positive tests to cockroaches. | just wanted to say
that | don't think it's clear that the reason
intercity children have worse asthma has been
entirely proven that it is due to allergy, that there
are a lot of other factors that have yet to be
st udi ed.

DR. JOHNSON:. Right. 1In fact, you are
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absolutely right. W do need to do nore work on
this. 1In fact, on Sunday afternoon we will be having
a neeting with the intercity asthma group to
determ ne what studies we can do.

CHAI RVAN PARSONS: Dr. Dores.

DR. DORES: Yes. | have a question for Dr.
Ratain. | agree with you that if we are concerned
about cancer, certainly we need to think about |onger
| at ency periods and one-year followup is short.

Si nce you presented the data of | onger
foll owup, could you tell us a little bit nore about
the patients in these studies; if they have been
recei ving medi cations continuously or intermttently;
if any of them have been receiving nedications for
four years, etc.

DR. JOHNSON: Yes. In fact, during that
study, the extension phase, after that first year
that is continuous therapy. There was a hiatus
between the first portion of the study and then the
i ntroduction of the extension study which, for sone

people, | think, ranged for approximately nine
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nmonths and for a | ot of people was three nonths or
| ess.

DR DORES: So, in total, that seens to
cone up to about two years maxi nunf

DR. JOHNSON: No. Wat you saw was the
extent of actual exposure in these patients. In
fact, the duration of observation was slightly |onger
than that. There was a hiatus of therapy which is
not counted on that slide. Does that answer your
guestion?

DR. DORES: So could you tell me the
| ongest foll ow up?

DR. JOHNSON:. So the longest -- I'Il show
you the slide here. The longest followup then are
those 71 patients who have been foll owed-up for nore
t han 42 nont hs.

DR. DORES: kay. Could you tell me the
age group of that group of patients?

DR, JOHNSON: | can't tell you exactly the
age group of those 72 that have the | ongest follow up
but those were the patients fromthe 011 study.

These were adults and adol escents. Their nmean age
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at baseline was 39 years. There would be a | arge
nunber of patients who are in the adult group there.

DR. DORES: Thank you.

CHAl RMAN PARSONS: Dr. Joad, you had a
guestion?

DR. JOAD: Yes. | wondered if you would
like to comment on the FDA's concern about the study
where the oral steroid group seened to not benefit.

DR. JOHNSON. That's an interesting
guestion. The design of that study was different
fromthe pivotal studies. The basic tenet of the
design was simlar in that it was a steroid-stable
and steroid-reduction phase.

What we saw there was that a relatively
smal | group of patients, 300 patients, of whoma
subgroup were on oral steroids so there were 95
patients, | think, in that oral subgroup. Those
patients were in addition to their 1,000 m crograns
of fluticasone, a small dose of oral prednisone.

One of the things that we noted with that
group was al though they were a prespecified group for

anal ysis, there wasn't stratification of the
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random zati on at basel i ne.

In fact, the random zation in that group
failed and it's apparent that that subgroup who were
random zed in the oral subgroup to Xol air had al nost
twice as many ni ghtti ne awakeni ngs and were probably
nore severe patients.

When you adjust for that, it doesn't
actually reduce the nunber of exacerbations relative
to the control group who are receiving oral steroids.

However, it does nove themslightly closer towards
that line of unity.

That's one group of patients of 100
patients who are receiving oral steroids who didn't
appear to benefit. As | showed you in the other
studi es, we have actually collected nore patients
than that who are receiving oral steroids as their
mai nt enance therapy and in those studies although
there is an open | abel but yet controlled studies, we
are able to denonstrate reductions in exacerbations
in both the A4 and the ALTO st udy.

The other thing I think which is

interesting is in the Phase Il studies which was a
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random zed pl acebo controlled study. There was a
smal | group of patients who were again receiving ora
steroids, a very small group of patients.

In the steroid reduction phase of that
study we were able to show statistically significant
reductions in oral steroids. | think there are
aspects of the design which made it difficult for us
to determi ne that benefit in that subgroup. It is
not actually consistent with our observations in the
other trials that we have done.

CHAI RVAN PARSONS: We're right at the 10:00
mark so we're going to take an exactly, |'ve been
told, 15 minutes break. W need to be back in our
seats and ready to go at 10:15. Thank you.

(Wher eupon, at 10:00 a.m off the record
until 10:16 a.m)

CHAI RVAN PARSONS: We'd like to restart the
neeting if everybody could take their seats, please.

| would like to start with a clarification fromDr.
Kal i ner from Genentech in answer to Dr. Joad's
guestion of did patients have a witten asthma

exacerbation plan. The actual answer was
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yes. Each person did have a witten plan.

W would now | ike to go on to the FDA
presentation. | would like to introduce Dr. James
Kai ser as the first speaker.

DR KAISER: Hello. Menbers of the
Advi sory Conmm ttee and consultants, thank you for
your attention. |'m Jim Kaiser, the clinical
reviewer for efficacy results on this BLA from CBER s
Division of Cinical Trials.

The primary purpose of ny presentation is
to outline the efficacy information that Genentech
has devel oped to support a marketing application for
t he reconbi nant human I gE for asthnma. The revi ew of
safety information will be given by Dr. Dwaine
Ri eves.

Throughout this presentation | will refer
to Genentech's product as omalizumab. This is the

name gi ven by USAN, the United States Adoptive Nanes

Council. The proposed indication has already been
stated by Genentech. | w Il just pass over this
sli de.

The proposed dose for onalizumab is
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approximately 0.016 mlligrams per kil ogram body

wei ght per international unit IgE per nL

subcut aneously every four weeks. The dosing is once
every four weeks if the total mass to be given is 150
to 300 mlligranms.

If the total nmass to be given is 450 to 750
mlligrams, the dose is divided into two weekly
doses. Doses greater than 750 mlligrans per four-
week period are not proposed. |Inportantly, body
wei ght has to be between 30 to 150 kil ograns and
serum | gE has to be between 30 to 700 international
units per ni.

Additionally, patients within these |IgE and
body wei ght ranges but for whomthe nonthly dose
woul d be nore than 750 mlligrans do not qualify for
treatment as their total dose is too high

CGenent ech proposes that there is no need
for dosing adjustnent related to | gE changes over
time but that dosing should be adjusted for
significant changes in weight over tine.

This slide shows the order of topics that |

will present today. The role of IgE and the
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i nt ended nechani sm of action of omalizumab have
al ready been discussed. | won't do that again here.

"1l go on to a brief asthma clinica
overview. Asthma is a chronic inflammtory condition
of airways as defined in guidelines published by the
Nat i onal Heart, Lung, and Blood Institute in 1997.
Synptons of asthma include wheezing, breathl essness,
and nocturnal awakeni ngs.

Acut e exacerbations of synptoms may be mld
to severe and when severe may result in
hospitalization. However, specific IgE to allergens
is not identifiable in all sufferers. Consequently,
not all asthma can be characterized as having an
al l ergi c basis.

Wiile there are mllions wth asthma in the
United States, a standard definition of allergic
asthma does not exist so its prevalence is hard to
pi npoi nt .

Commonl y used nedi cations for the treatnent
of asthma include short-acting beta-agonists, |ong-
acting beta-agonists, |leukotriene inhibitors, 5-

| i poxygenase i nhibitors, cronolyn
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sodi um theophylline inhaled corticosteroids, oral
corticosteroids, and other agents, troleandomnycin,
nmet hot rexate, cycl osporine, other inmunonodul ators.

Wil e commonly used not all of these
nmedi cati ons have approved | abeling for this use.

Oral corticosteroids are reserved for nore refractory
patients and the other agents are al so reserved for
treatnment refractory patients.

The National Heart, Lung, and Bl ood
Institute categorizes asthma in four grades.

Patients qualify for a grade based upon neeting one
criterion within the following in categories of
synptoms, nighttime synptonms, FEV1 or peak expiratory
flow, or peak expiratory flow variability.

FEV1 are neasurenents of the anpbunt of air
nmovenment with forced exhal ation which is inpaired in
asthma. Specific characteristics are shown for
severe persistent asthma.

It is inportant to note that individuals
within any category may have varyi ng degrees of

difficulty of nmanagenent. Sone patients with severe
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persi stent asthma, for exanple, may have di sease
refractory to inhaled corticosteroids, or nmay have
exacerbations that require hospitalization. Ohers
may be managed with inhaled corticosteroids or have
no history of hospitalization.

This is an overview of clinical trials
submtted for efficacy considerations. @Q694g was a
prelimnary trial using an intravenous formnul ation of
omal i zumab made by an earlier process. It provided a
rationale for continuing trials. | will not be
di scussing the results of this trial here.

Trials 008 and 009 were the critical
efficacy trials. They will be discussed at sone
length here. Trial 010 was a safety trial in
children that captured sone of the sane endpoints as
the critical efficacy trials. Its design was very
simlar to that of those trials. | wll discuss the
results of that trial briefly here.

Trial 011 is of interest chiefly because of
its enrollnment of subjects who require ora
corticosteroids upon entry. ALTO and | A4 were open-

| abel trials designed to determ ne safety.
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Their usefulness in the determ nation of efficacy

is profoundly |imted.

| will summarize the results fromALTO
briefly. The results of A4 were markedly limted
intheir interpretability due to design issues and
dropouts and I will not discuss the results here.

| will now discuss the critical efficacy
trials 008 and 009. These were identical random zed
doubl e-bli nd pl acebo controlled trials that enrolled
subjects 12 to 76 years old with a history of asthm
and with skin test reactivity to an environnent al
al I ergen

Body wei ght and IgE had to be within
proposed dosing limtations. A daily synptom score
had to be greater than or equal to 3 on a 9 point
scale. Subjects were to be on daily treatnment but
l[imted to noderate dose inhaled corticosteroids
only.

| nportantly, the trial excluded subjects
who required many common ast hma nedi cations. This
effectively limted the subject population to those

who coul d be nmanaged relatively well on inhal ed
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corticosteroids and sone rescue nedication. The
phases of the trials have been di scussed al ready by
Genentech and | won't repeat them now.

Qui delines were created for the recognition
of asthma exacerbations. Cuidelines nodified from
t hose published by the NHLBI were also created for
graded treatnent of asthma exacerbati ons dependi ng on
severity and response to prior treatnent.

Early treatnent or treatnent frommld
exacerbations were to be with short-term beta-
agoni sts only. Inhaled corticosteroids, then oral
corticosteroids, were to be used for increased
severity or refractoriness of asthna exacerbations.

The primary out cone neasurenment was ast hma
exacer bations defined as worseni ngs of asthma
requiring treatnment with oral or intravenous
corticosteroid or a doubling of the inhaled
becl onmet hasone dose from basel i ne.

The statistical analysis was to occur both
in the stable steroid and steroid reduction phases

and was based on the nunber of exacerbations. The
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slide shows the nethod for handling m ssing data
during the stable steroid phase. It should have al so
shown the inputation nmethod during the steroid
reducti on phase.

To handl e nmissing data the protocol called
for inmputation during the stable steroid phase of one
exacerbation for every two weeks for subjects who
di scontinued in the stable steroid phase. During the
steroid reduction phase the inputation was the
maxi mum observed during the phase plus one.

The anal ytical popul ati on was subjects who
received at | east one dose. Since everyone did, this
was equivalent to the intent-to-treat population in
these trials.

Not abl e secondary endpoi nts incl uded
nunbers of puffs of albuterol for synptomatic relief,
anount of corticosteroid reduction, |lung function as
measured by peak flow neters and spironetry, and
synptom scores in Juniper's asthma quality of life
guestionnaire.

This slide shows characteristics of subject

screened out and included in the trials. I n
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the two trials nine and 12 percent of potential
subj ects were screened out due to having serum | gE
that was too high. Five percent were screened out
due to serumIgE being too low and 3 and 1.5 percent
had a wei ght/1gE conbi nati on outside dosing limts.

The inmportance of the IgE screening is in
the uncertainties over the applicability of dosing at
extrenmes of dosing recomendations. Variations in
IgE with tinme mght make sonme patients ineligible at
one time and eligible at another tine.

In terns of subject characteristics, the
| arge percent of caucasians enrolled in these trials
is not entirely representative of the racial makeup
of the asthma population in the U S. Subjects were
predom nately aged 18 to 64 years old. 94 and 99
percent had severe persistent asthma by NHLB
criteria adapted for use in the trial.

Only a small percent of the enrolled
popul ati on had been hospitalized in the past year.
Most of the subjects were managed wi th nmedi um dose
i nhal ed corticosteroids and by design none were

t hought to require additional treatnent.
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Protocol violation were relatively linmted
and judged likely to have little inpact on the
results of the trials. The incidents of
di scontinuati ons was greater in placebo treated
subj ects. Discontinuation rates in the two trials
were simlar.

During the stable steroid phase 9 percent
of placebo subjects discontinued versus 5 percent in
the omali zumab treated group. During the steroid
reducti on phase di scontinuations occurred at 5 versus
2 percent. However, these discontinuations did not
critically affect conclusions on the prinmary outconme
of the trial

The table on the slide shows the primary
endpoint results for the stable steroid phase.
Across the top row you will see that both trials are
represented. Rows represent the percent of subjects
with either no exacerbations or with at |east one
exacerbation. This representation of the results is
not Genentech's perspectively defined nethod of
anal ysis. However, it is used here as a concise and

clear summari zati on of the effect.
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Most subjects did not have exacerbations
seen in the top row fromabout 69 to 87 percent.
Omal i zumab treatment was associated with a drop in
t he nunber of exacerbations. The percents of
subjects with at | east one exacerbation were | ess by
8 and 18 percent in this analysis.

The p-val ues are based on the va Elteren
test on the full distribution of the nunbers of
exacerbations per patient, not the dichotom zed
results. The effect was consistent across dosing
schedul es.

The table on this slide shows the primary
endpoint results for the steroid reduction phase. As
in the stable steroid phase nost subjects did not
have exacerbations during this phase either.
Omal i zumab treatnment was again associated with a drop
in the nunber of exacerbations. The percents of
subjects with at | east one exacerbation were | ess by
11 and 14 percent.

As before, the p-values are based on the
van Elteren test on the full distribution of the

nunbers of exacerbations. The di chotom zed
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presentation is a concise summary of the effect size.

The results of the trials were subjected to
sensitivity anal yses exam ni ng whet her the m ssing
data inputation technique was critical in the
determ nation of the effect of omalizumab. The
protocol defined nethod inflated the difference
between the treatnment arm sonewhat due to its extrene
penalty for discontinuation. That in retrospect is
unlikely to be realistic and the greater nunber of
di scontinuations in the placebo group.

The table on this slide shows
representative analyses for trial 008 expressed as
proportions of subjects with at |east one
exacerbation. The results are shown for the stable
steroid and steroid reducti on phases and for the
protocol defined nmethod of analysis and alternative
analysis. The alternative analysis is calculation of
rat es based upon observed exacerbations with no
i mputati on of m ssing data.

The treatnment group difference in rates
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during the stable steroid phase was 8 percent using
the protocol nmethod and 7 percent using the observed
met hod. Intertreatnment group differences in the
steroid reduction phase were 11 and 5 percent
respectively.

This discussion is not neant to suggest
t hat the observed nethod or another particul ar net hod
for handling mssing data is the true nethod. It
does show that the proportionate intertreatnent group
differences in exacerbation rates were sensitive to
t he met hod used to cal culate them and that the
met hods exam ned did not critically change the
finding of the treatnment effect.

Anot her sensitivity analysis was an
exam nation of the intensity of corticosteroids used
for the treatnment of exacerbations. The nost severe
exacerbations would be treated with intravenous
corticosteroids while the | east severe ones that
qualified for the protocol definition with a doubling
of inhaled corticosteroids.

There was no difference between the groups

in the intensity of exacerbations as indicated by
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the intensity of corticosteroids. This result was
mrrored in an exam nation of the investigator
attributed intensity of exacerbations. This suggest
that there is no bias in the ascertai nnment of
exacerbations but also that when exacerbations do
occur, omalizumab treatment does not alter their
severity.

Subset anal yses were perforned by race,
sex, age, and neasures of disease burden. They
tended to show that the treatnent effect was not | ost
in any of the subsets. However, there were two few
subj ects in the noncaucasi an and 65 and over age
groups to reliably distinguish differences.

A remarkabl e finding was that the treatnent
effect seened to be restricted to subjects whose
baseline FEV1 was | ess than 80 percent. The table on
this slide which shows pooled data fromtrials 8 and
9 shows this result.

The phases of the trials are rows which
show data for subject dichotomzed at an FEV1 of 80
percent. There were approxi mately equal nunbers of

omal i zumab and pl acebo treated subjects in the tota
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end.

Rat es were expressed as the nunber of
exacer bations per 100 subjects during the weeks at
risk in a phase. The placebo m nus omalizumab rate
colum all the way to the right shows that there was
a remarkably smaller difference in rate, 3.9 versus
17.5, for subjects with FEV1s greater than or equa
to 80 percent of predicted during the stable steroid
phase and an actual difference favoring placebo
during the steroid reduction phase.

Mor e exacer bati ons anong onal i zumab
subj ects expressed as a negative rate difference in
subjects with FEV1 greater than or equal to 80
percent of predicted.

I n concl usion, onalizumab treatnent was
associated with the reduction in the nunber of
exacerbations in both trials in both stable steroid
and steroid reduction phases. This result was robust
to different inputation techniques. Subset anal yses
nostly showed consistent effects except that there
was little effect on subjects with baseline FEV1

greater than or equal to 80 percent of

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

125

predi ct ed.

| will now show you ot her secondary
outcones of the trials. Secondary endpoints included
measurenents of rescue nedication for asthma
synptonms. There was only about a one puff difference
in rescue nmedication use at the end of the steroid
reducti on phase. Since usual dosing of data agoni st
rescue is in tw puff increnments, this is of
uncertain significance.

The tabl e shows nunbers and percents of
subj ects who were able to cease using inhaled
corticosteroids or who were unable to change their
corticosteroid dose. In the two trials there was a
21 and 25 percent difference between placebo and
omal i zumab groups in the proportions of subjects able
to cease using inhaled corticosteroid. Thus, only a
limted nunber of patients were able to entirely
repl ace the inhaled corticosteroid with omali zumab
i nj ections.

Lung function was a secondary outcone for
the trails. The table shows representative results

fromtrial 008. Results fromtrial 009 were of
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simlar magnitude. It shows that the nean percent
increase in these neasurenents at the end of the
stable steroid and steroid reduction phases.
Basel i ne val ues for the norning peak
expiratory flowrate for the two treatnent groups
were 321 and 328 liters per mnute, and for FEV1
about 2.3 liters per second. The intertreatnent
differences at the end of the stable steroid and
steroid reduction phases were clinically
i nconsequential. Synptom score and health rel ated
quality of life questionnaire intertreatnent
di fferences were also of uncertain clinical meaning.
Regar di ng the secondary endpoints,
omal i zumab treatnent was associated with a small drop
in rescue nedication use and increased ability to
decrease the use of inhaled corticosteroids and no
remar kabl e effect on lung function. These effects,
as well as the effects on synptom scores, were of
uncertain clinical neaning.
This slide sumari zes the results during
t he subsequent 24-week doubl e-blind extension phase.

There was no apparent dimnution of the treatnent
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ef fect on asthma exacerbations over the duration of
observation. The intertreatnment differences in
corticosteroid dosing seen at the end of the steroid
reducti on phase continued and there was a conti nued
finding of no effect on lung function.

I n conclusion, the subjects included in the
critical efficacy trials were able to be managed at
basel i ne on nodest anmounts of inhaled corticosteroids
only. The subject population did not include those
with refractory asthm

The subject popul ation did not include many
non- caucasi ans or subjects in the greater than or
equal to 65-year-old age group. There was a robust
ef fect on asthna exacerbations with the exception of
subjects with baseline FEV1 greater than or equal to
80 percent of predicted.

There was an effect on inhal ed
corticosteroid reduction after a period of omalizumab
treatment. There were clinically inconsequenti al
changes in lung function. Intertreatnent differences
and synptom scores and health related quality of life

guestionnaire were of
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uncertain clinical meaning.

Trial 010 was a pediatric trial designed to
nmeasure safety but it had the sanme general design as
the critical efficacy trials. Subjects were to be 6
to 12 years old and were to have mni mal asthna
synptonms and nedi cati on use.

The primary efficacy endpoi nt was reduction
in corticosteroid after the steroid reduction phase.

Expl oratory endpoi nts included asthna exacerbations
and ot her neasurenents simlar to those of the
critical efficacy trials.

During the extension phase every subject
recei ved omal i zumab nmaki ng efficacy determ nations
for the endpoints discussed here problematic.

Results for that phase will not be discussed here.

The pattern of screening failures was
simlar to that of the critical efficacy trials.
About 15 percent of screened subjects were excl uded
for IgE or |1gE/ body weight that woul d have pl aced
t hem out side of the dosing limts.

Seventy-six percent of the trial population

was caucasian and a rel atively snal
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percent, 21 percent, had severe persistent asthm
Forty-four percent had noderate persistent asthma by
the NHLBI criteria as adapted by Cenentech.

This slide shows a table depicting a
selection of the primary efficacy endpoint results
reduction in inhaled corticosteroids. It shows that
the proportion of subjects with conplete
di scontinuation, that's the top row, of inhaled
corticosteroids was greater in the omalizumab group.

The p-value on this result using the van Elteren
test was 0.001.

| mportantly asthma exacerbations were an
exploratory endpoint. The table on this slide shows
the percents of subjects in each treatnment group with
at | east one exacerbation during the stable steroid
and steroid reduction phases. QOmalizumab treat nment
was associated with a | ower percent of subjects with
at | east one exacerbation during both phases.

The result was robust to several inputation
t echni ques and subgroup analyses. And as in trials

008 and 009, the predom nating route of
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corticosteroids used to treat exacerbations was oral
Conpared to the critical efficacy trial
popul ati on these subjects had | ess severe asthma
Like the critical efficacy trials, trial 010 did not
denonstrate intertreatnment differences in |ung
function, synptom scores, or rescue nedication use.
In conclusion, trial 010 provided support
for the finding in the critical efficacy trials of a
treat ment associated reduction in asthm
exacer bations and inhaled corticosteroid use.
However, as in the critical efficacy trials, other
endpoi nt data showed no clinically inportant
intertreatment differences.
| will now discuss the |ast random zed
pl acebo controlled trial, trial 011. This trial was
designed to enroll 350 subjects with asthma of whom
250 were to be of high-dose inhaled corticosteroids
and 100 on oral corticosteroids with or w thout
i nhal ed corticosteroids.
Concom tant nedi cations were severely

limted as in the critical efficacy trials. Dosing
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of omalizumab was the sanme as in trials 008 and 009.
The trial included stable steroid and steroid
reduction phases and the primary endpoint of the
trial was the reduction in inhaled corticosteroids
anong users of inhaled corticosteroids only at
baseline. For this trial fluticasone propionate was
the inhaled corticosteroid. Secondary endpoints
i ncl uded ast hma exacer bati ons.

Screening failures for disqualifying IgE
occurred to a sonewhat |arger extent than in the
critical efficacy trials. About 21 percent of
screened subjects were excluded for IgE that would
have pl aced them outside of the dosing limts which
were simlar to the those of the critical efficacy
trials.

At baseline 99 percent of the subjects were
in the high dose category for inhaled corticosteroid
use by NHLBI criteria. O the 95 subjects on oral
corticosteroids the nean dose was 10 to 11 m | ligram
per day.

Anmong the group with use of inhaled

corticosteroids only at baseline the percent of
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subj ects with an overni ght hospital admi ssion in the
prior year was a little greater than that in the
critical efficacy trials, 7 and 13 percent. It was
much higher in the group on oral corticosteroids at
basel i ne, 23 percent.

During the stable steroid phase 6 percent
of omalizumab subjects discontinued versus 3 percent
of the placebo subjects. This pattern of
di scontinuation was in the opposite direction to that
of the critical efficacy trials.

Al t hough there were a nodest nunber of
viol ations of the steroid run-in adjustnent
procedures, these violations didn't have an effect on
the determ nation of the extent of steroid
reducti ons.

The table on this slide shows the primary
endpoint results, reduction in inhaled corticosteroid
use. The nedi an percent reduction from baseline use
in the omalizumab group was 60. The medi an percent
reduction in the placebo group was 50. The ranges

are al so shown. They were quite w de.
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The p-value for the difference between the
treatment groups was 0.003 using the van Elteren test
controlling for dose schedule. The results expressed
as percents of subjects who were able to discontinue
entirely frominhal ed corticosteroids were
consi stent.

Twent y-one percent of omalizumab subjects
versus 15 percent of placebo subjects were able to
di sconti nue inhaled corticosteroids entirely. This
intertreatnment group difference, about 6 percent, is
somewhat | ess than that observed in the critical
efficacy trials where it was about 10 and 17 percent.

The table on this slide shows the
corticosteroid reduction results for the oral
corticosteroid users, a secondary outcone. It shows
t hat the medi an reduction in oral corticosteroid dose
was 69 percent in omalizumab subjects and 75 percent
i n placebo subjects.

The p-value for this difference using the
van Elteren test controlling for dose schedul e was

0.675, not significant. Wen expressed as percents
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of subjects with conplete cessation, there was no
difference. Forty-two percent of subjects in each
treatment group were able to discontinue entirely
fromoral corticosteroids, thus no apparent benefit
was achi eved by oral steroid using patients on this
neasur e.

An inportant secondary outcone was asthma
exacerbations. The table on this slide shows the
exacerbation data was percents of subjects with at
| east one exacerbation. It shows the data using both
t he protocol defined nethod of inputation, top, and
no i nputati on.

Note that the no inputation nethod is not
quite the -- the no inputation nmethod is called
observed on this slide. Note that the no inputation
method is not quite the entire popul ation during the
steroid reduction period.

This is done -- the conparison of the
methods is done to illustrate the effective
i nputation on the endpoint results. Recall that
there were nore discontinuers in the omalizumab group

and, thus, inputation of exacerbations is

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

135

di sadvant ageous to the omali zumab group.

The stable steroid phase data are in
colums to the left. The steroid reduction data,
phase data, are in the colums to the right. Looking
at the data for the stable steroid phase, the use of
observed exacerbations only made a nodest change in
t he proportions of subjects wth at |east one
exacerbation, 3 percent and 1 percent. No sizable
treatment effect is suggested.

The intertreatnment group difference is
notably smaller than that in the stable steroid
phases of the critical efficacy trials. During the
steroid reduction phase, the intertreatnment group
di fference remains small but approaches the size seen
in portions of the critical efficacy trials.

The statistical significance was | essened due in part
to the smaller sanple size.

The next slide shows simlar anal yses of
exacerbations in the oral steroid group. This slide
is organized simlarly to the previous one for the
oral corticosteroid users. The percentage of

subjects with at | east one exacerbation was higher

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

136

in the omalizumab group during the stable steroid
phase and sim | ar between the reduction phase.

In the group on oral corticosteroids there
was no benefit observed in reduction of
exacerbations. The reason for the absence of
efficacy and, in fact, inverse effect during the
stabl e steroid phase is not definable.

Earlier today Cenentech presented sone
di scussi on about why the results may have wor ked out
this way in oral corticosteroid users suggesting that
their nighttinme awakenings were greater and that the
random zation hadn't worked.

Hi stories of hospitalizations, emergency
roomvisits, doctors visits for asthma, and m ssed
school days overall were not notably difference
however. |Inhaled and oral corticosteroid use was
about the same between the treatnent arns. | think
it is fair to say that the reason for the absence of
efficacy is not definable.

O her endpoints collected were simlar to
those of the critical efficacy trials. 1In the

i nhal ed corticosteroid users the difference in puffs
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of al buterol was small, about a half to one puff per
day. In the oral corticosteroids users the
omal i zumab subj ects took about one puff per day nore
on average at baseli ne.

At the end of the reduction period the nean
difference in puffs favored omali zumab by about three
puffs. However, the nedian puff difference was | ess
than a puff suggesting that the results were driven
by a small nunber of subjects.

There were small changes in synptom scores
of unclear significance for either corticosteroid
group. There were small changes in synptom scores of
uncl ear significance for either corticosteroid group
and no notable intertreatnent group differences were
noted in peak flow FEV1 or FVC in either
corticosteroid treatnment group

I n concl usion about trial 011, there was
sonme benefit in terns of corticosteroid reduction in
t he group on inhaled corticosteroids at baseline but
not in reductions of oral corticosteroids anong oral
corticosteroid users.

Ast hma exacerbati on reductions in inhal ed
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corticosteroid users were denonstrated in the steroid

reducti on phase but not in the stable steroid phase.

There were no reductions in asthma
exacerbations anong the oral corticosteroid users.
Synpt om scores and | ung function showed m ni ma
di fferences between treatnent groups.

Overall, this trial does not replicate in
subj ects on oral corticosteroids the treatnent
effects previously seen in subjects with nodest use
of inhaled corticosteroids who were studied in the
critical efficacy trials.

Subj ects on high doses of inhaled steroid
may have had | ess benefit than that seen in the prior
studies with subjects on noderate doses of inhaled
corticosteroids.

| will conclude nmy sunmmarization of the
clinical trial data by briefly discussing ALTO ALTO
was an open-|abel trial enrolling a | arge nunber of
subj ects, 1,899, whose concom tant nedication use was
liberalized. The primary endpoint was safety but it

al so coll ected ast hm
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exacer bati on dat a.

Screening failures due to I gE were high
since this trial enrolled possibly a nore
representative population; that is, with liberalized
conconitant nedication use, this is an inportant
findi ng.

The majority of screened subjects were
excl uded due to exceeding dosing limts. Subjects
whose I gE were too | ow or too high anmounted to 42
percent of screened subjects. An additional 17
percent were excluded fromthe trial due to |IgE body
wei ght conbi nations outside dosing |limts. The
enrol |l ed subjects were simlar in age and race to
those of the critical efficacy trials.

In this talk I will only discuss the
primary efficacy results. This slide depicts the
primary efficacy results for the ALTO trial expressed
both as subjects with at | east one exacerbation and
as a rate per subject for the trial period of 24
weeks.

This is a sonewhat | onger period of

observation than the stable steroid or the steroid
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reduction periods of the trials shown earlier.

Nei ther treatnent difference was conparable to that
of the critical efficacy trials. Using the van
Elteren test as in the critical efficacy trials the
p-value for the intertreatnment difference was 0.002.

I n conclusion regarding ALTO, subjects were
all owed to use concom tant nedications liberally. 1In
this sense, its population may have reflected the
overal | asthma popul ation better than the critical
efficacy trials. Its results were consistent with
the critical efficacy trials but conclusions about
its results are conprom sed by its open | abel design

To concl ude about the clinical trial
efficacy data, the critical efficacy trials showed
reductions in asthma exacerbations in inhaled
corticosteroids users over nost subgroups of disease
burden with the exception of FEV1 greater than or
equal to 80 percent.

The exacerbation benefit was sustained over
nearly a year of observation. Reductions in inhaled

corticosteroid use were seen. Oher effect

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

141

nmeasures did not show clinically notable treatnent
effects. The pediatric trial 010 and the open-| abel
trial ALTO were supportive.

In trial 011 inhaled corticosteroid
cessation data were supportive of but less than in
the critical efficacy trials. No reductions were
seen in the use of oral corticosteroids.

Exacerbation rates decreased in inhaled
corticosteroid users but only in the steroid
reducti on phase. There was no exacerbation benefit
in oral corticosteroid users.

Finally, it is worth nmentioning that there
were no data on subjects without skin test reactivity
and mnimal data in subjects greater than or equal to
65 years ol d.

This concludes ny remarks. Thank you for
your attention.

DR. RIEVES: Good norning. M/ nane is
Dwai ne Rieves. | will present a sunmary of the
safety findings fromthe application review.

My presentation this norning will cover six

maj or subjects as shown here. First, we wll
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exam ne an overview of the subjects and studies
constituting the safety database. Then a sumary of
four maj or observation areas will follow
Specifically the serious adverse events, certain
adverse events of special interest, notable

| aboratory and anti body formation findings, and
finally a summary of the findings.

Al t hough omal i zumab has been evaluated in
many clinical studies, here these studies are divided
into exploratory studies the nmajor studies. The
exploratory studi es exam ne various doses, reginens
of admnistration, as well as iterations of the
product .

The maj or studies are those term nal phase
clinical studies in which omalizumab was adm ni stered
in a manner consistent with that proposed for
mar ket i ng subcut aneously in multi-dose reginmens.

The maj or study safety database consi st of
data from 3,507 subjects who received omal i zumab.

Most of these subjects, 3,224, participated in

controlled studies, while 283 of the subjects had
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all their exposure data obtained from participation
in uncontroll ed studies. As shown on the next slide,
data fromthe exploratory and major studies may al so
be grouped into other categories.

This slide shows the three major anal yti cal
groupi ngs of the clinical studies that will be cited
in this presentation. The bullet at the top of the
slide identifies the group of all conpleted studies,
a group that includes both the exploratory and nmjor
clinical studies.

The second bullet highlights the group of
all controlled studies, or ACS, a group that includes
allergic asthma studies, as well as studies of
omal i zumab use in other indications.

The third bullet highlights the group of
allergic asthnma controll ed studies, or AACS, a group
that is nost directly applicable to the proposed
mar ket popul ation. This group is limted to the
allergic asthma studies and also limted to subjects
12 years of age or older, the age range identified
wi thin the proposed market indication.

Because the groups of all control studies
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and allergic asthma control studies provide the nost
informative safety data, these groups are descri bed
in detail on the next two slides.

This slide highlights the indications and
certain design features of the 12 control studies
constituting the group of all control studies. The
first bullet notes that seven of the major studies
exam ned omal i zumab use in allergic asthm

Al'l these studies ranged in duration from
si x nmonths or one year and tested omali zumab dosages
consistent wth those proposed for marketing. These
seven studi es provide nost, approximately 75 percent,
of the omalizunab exposure data within the group

The second bullet cites the allergic
rhinitis studies. Three studies of seasonal allergic
rhinitis and one study of perennial allergic
rhinitis. The rhinitis studies were generally of six
mont hs or |ess duration and studied a variety of
dosages, either those directly applicable to
mar keting or | ower.

Omal i zumab exposure within the rhinitis
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studi es accounts for approximtely 25 percent of the
safety database information. Lastly, the bottom
bull et notes that information fromone small study of
omal i zumab use in rhinitis and atopic dermatitis.

This slide highlights features of the
allergic asthma control studies, or AACS group. This
group is made up of two double-blind studies and two
open-1| abel studies. The double-blind studies include
the major studies contributing efficacy data, study
008, 009, and 011. The doubl e-blind studies al so
i nclude study 012, a small sanple size bronchoscopic
st udy.

The subjects within these four studies
provi de approximately 1/3 of the omalizunab exposure
data within the AACS group. The bottom bullet on
this slide highlights the nost notabl e observation on
the slide, the finding that nost onalizumab exposure
safety data within the AACS group cones from open-
| abel studies.

These studies include the ALTO study and
study | AO4. Together subjects receiving omalizumab

in these two studies provide approxi mtely 2/3 of
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t he omal i zumab exposure data within the AACS group

It is inportant to remenber that because
t hese studi es were open | abel know edge of the
treat nent assignnment may have influenced certain
aspects of adverse event reporting, especially any
study drug causality assessnents.

This slide sunmari zes the baseline
characteristics of subjects within the safety
dat abase. The vast mmjority of the subjects, 85
percent, are caucasian, and there is a slight excess,
55 percent of females within the database. The vast
majority of subjects in the data were aged between 18
and 64 years. These ages accounting for 76 percent
of the subjects in the group of all controlled
st udi es.

Shown at the bottomof the slide is the
relatively small extent of exposure anpong subjects 65
years of age or older, the geriatric population. 142
geriatric subjects or 4 percent of the subjects
within the group of all controlled studies were
exposed to onalizumab

This slide shows the proportions of
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subj ects who di scontinued the studi es because of
adverse events. All control study findings are shown
on the first row and allergic asthma control study
findings are shown on the second row.

Wthin both groups of study slightly nore
subj ects receiving omalizumab di sconti nued because of
adverse events than control subjects, 1.9 versus 0.9
percent in the group of all control studies, and 2.6
versus 1.1 percent in the group of allergic asthm
control |l ed studies.

As noted at the bottomof this slide, no
single type of adverse event or cluster of simlar
adverse events accounted for the slight excess of
di sconti nuati ons anong the omal i zumab group.

The next slide begins a series of slides
summari zi ng the nost notabl e aspects of the series
adverse events.

Subj ect deaths are summrari zed here.

Overall five deaths were reported, three within the
omal i zumab group and two within control groups. The
deat hs anbng subjects receiving omalizumab i ncl udi ng

one associated with a nobtor vehicle acci dent and
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another related to i schemc heart disease. The third
death within the omalizumab group was reported from
an ongoi ng study, a death related to neni ngococcal
sepsi s.

The rel ationship between the onalizumab
exposure and this subject sepsis is unclear. The
deat hs reported anong control subjects were rel ated
to a cardiac arrest in one case and a notor vehicle
accident in another. Nonfatal serious adverse events
are summari zed on the next slide.

The first colum on this slide shows the
omal i zumab rates and the second col um the contro
rates. The serious adverse event rates were 4.2
versus 3.8 percent within the group of all control
studies and 5.6 versus 4.6 percent within the group
of allergic asthma control studies.

As noted at the bottomof this slide, no
single type of serious adverse event or cluster of
simlar events conpletely accounted for the smal
excess of omalizumab subjects wth serious adverse
events. However, we will focus in the next several

slides upon two specific types of serious adverse

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

149

events, the malignancy and anaphyl axis fi ndi ngs.

This slide sunmari zes the basis for
focusi ng upon mali gnancy outcones. 1In general the
focus is supported by background concerns relating to
two areas as shown in the major bullets.

Certain publication citing associations
bet ween atopy or skin reactivity and malignancy rates
and the plausibility that inmunosuppressive measures
of anti-IgE therapy m ght inpact the devel opnment or
progressi on of malignancy. Several publications
suggest an inverse relationship between the incidence
of atopy and nal i gnancy.

These publications inply that atopy may
serve sone protective role in the resistance to
mal i gnancy. However, these publications have major
[imtations as cited here. The observations are
i nconcl usive. The various epidem ol ogi c studi es do
not generally adjust for cigarette snoking and the
studies suffer fromnultiple other limtations.

Nevert hel ess, the publications are of
interest in the review of a product that may inpact

the atopic response. The bottom bullet notes that
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t he bi ol ogy of an anti-I1gE therapy may concei vably
alter the resistance to malignancy.

Several bi ol ogi cal nmechani sns are
pl ausi bl e, nost of which culmnate in sone alteration
of various effector cell roles. For exanple, one
recent publication has reported that in vitro human
nmonocyt es exhi bit | gE dependent cytotoxicity towards
ovari an cancer cells. Consequently, the malignancy
findings fromthe clinical studies are of special
interest. The next slide sumarizes these findings.

This slide lists the nunber of subjects
with malignancies and the types of the nalignancies
within the group of all conpleted studies. Shown are
the malignancies for the omalizunab group on the |eft
and the control group on the right. Overall,
mal i gnanci es were di agnosed anong 20 or 0.5 percent
of the omalizumab group in five or 0.2 percent of the
control group

The lower rows |ist the various types of
mal i gnanci es. Non-nel anoma skin cancers were the

nost conmon overall accounting for five nmalignancies
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within the omalizumab group and three anong the
control group, the nunbers reflecting a simlar
i nci dence of these types of skin cancer.

It is the malignancies exclusive of non-
nmel anoma skin cancer that accounted for the higher
overall omalizumab rate. These other nalignancies
anong the omali zumab group included five cases of
breast cancer, two cases each of prostate, nelanonm,
and parotid cancer, and other single subject cases.

Wthin the group of omalizumab mal i gnancies
one subject had two types of malignancy, one event of
mel anoma and anot her event of non-nel anoma skin
cancer.

This slide shows the nmalignancy rates
expressed in terns of events per 1,000 patient years
of omalizumab or control group exposure. For
exanple, in the first cell of this table there were
20 subjects with malignancies out of 3,160 patient
years of exposure or a rate of 6.3 events per 1,000
patient years.

In this table the omalizumab rate is shown

in the first colum, the control rate in the second
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colum, and the rate difference with the 95 percent
confidence interval in the third colum. The first
row shows the event rate for subjects wth any kind
of malignancy and the second row shows the rate for
subj ects with nmalignanci es excl usive of non-nel anoma
ski n cancer.

Overall, the omalizumab rate was 6.3 and
the control 3.3, arate difference of three subjects
per 1,000 patient years of exposure. Exclusive of
non- el anoma skin cancer the conparison shows a rate
of 5.1 versus 1.3, a rate difference of approxi mtely
four subjects per 1,000 patient years of exposure.

The confidence interval on the rate
di fference for subjects with any malignancy i ncl udes
zero while the confidence interval on the rate
difference for subjects wth any malignancy exclusive
of non-mel anoma skin cancer does not include zero,
findi ngs suggesting that the nost notable concerns
relate to malignanci es exclusive of non-nel anoma skin
cancer .

This slides summari zes the malignancy rate
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rati o conpari sons of onmalizumab to control. The
second colum shows the rate ratio in 95 percent
confidence interval for subjects wth any kind of
mal i gnancy the first row, in subjects with any
mal i gnancy excl usi ve of non-nel anoma skin cancer the
bott om r ow

As you can see, the rate ratiois 1.9 for
subjects with any type of nmalignancy and 3.8 for
subj ects with any malignancy excl usive of non-
mel anoma skin cancer. The confidence intervals on
both ratios are very wide and include one. Findings
suggesting that the rate ratio nmay vary from either
no increase to a considerable increase in the
mal i gnancy ri sk due to omalizumab adm ni stration

The next couple of slides will sumarize
the malignancy findings with respect to those from an
epi dem ol ogi cal database. This slide sunmarizes the
surveill ance, epidem ol ogy, and end results, or SEER
dat abase, of the National Cancer Institute.

Thi s dat abase contains cancer statistics
fromapproximately 14 percent of the United States

popul ati on. The denographi cs of the subjects within
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t he dat abase are generally thought to mirror those of
the U S. popul ation, but the database does not
identify a specific population of allergic asthm
subj ects. Consequently, the database is useful for
conpari son purposes but are presented here solely as
expl orat ory anal yses.

Usi ng the SEER dat abase as a conparator it
is possible to calculate the standardi zed incidence
ratio, the ratio of nunber of observed malignancies
within a data set divided by the nunber of
mal i gnanci es one woul d expect within the data set
based upon application of the SEER findings. The
sponsor submtted anal yses are summari zed on the next
sl i de.

Shown here are the observed and the
expect ed nunber of malignancies exclusive of non-
nmel anoma skin cancer. The three col umms show,
firstly, the nunber of observed nmalignancies in the
sponsor's study. Secondly, the nunber of expected
mal i gnanci es as adjusted by age and gender. Finally,
t he standardi zed incidence rati o.

The first row shows the omali zunab
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findings and the second the control findings.
Overall, 16 subjects with malignanci es excl usive of
non- el anoma skin cancer were observed anong the
omal i zumab group and using the SEER dat abase one may
have expected ni ne cases.

The standardi zed i ncidence rati o suggest
that this is approximtely twi ce the nunber one m ght
expect. The control findings showthat only two
subj ect experienced a malignancy excl usive of non-
nmel anoma skin cancer.

Yet, the SEER dat abase suggested there
shoul d have been five control subjects with
mal i gnancy. The correspondi ng standardi zed i nci dence
ratio also reflects a smaller than expected nunber of
mal i gnanci es anong the control group.

Overall, these findings suggest the
omal i zumab group may have had a hi gher rate of
mal i gnancy than expected, while the control group had
a lower rate. As noted earlier, certain publications
suggest that the presence of atopy may correlate with

the | ower nalignancy rate and the
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control group data on this slide are consistent with
t hat hypot hesi s.

This slides summarizes certain
characteristics of the 16 omalizumab subjects with
mal i gnanci es excl usi ve of non-nel anoma skin cancer.
Ni ne of the subjects were nale and seven fermale. The
medi an age was 50 at the tine of diagnosis and four
of the 16 di agnoses were nade based upon recurrence
of a previously treated cancer.

The | ast line notes that the nedi an nunber
of weeks prior to malignancy diagnosis was 24 with a
range fromfour to 61 weeks. The rate of malignancy
based upon the time interval of onmalizumab exposure
is shown on the next slide.

This slide shows the nmalignancy rate for
both the omalizumab and control group both expressed
in ternms of events per 1,000 patient years of
exposure. The exposure intervals are divided into
several study time increnents as shown in the first
col um.

In general, the omalizumab rates were

consi stently higher than those of control and

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

157

sustai ned at the higher rate over all increnents of
t he study observation peri od.
This slide sumrmari zes the cancer findings.
In general, the clinical studies show that the
di agnoses of malignancy was very uncomon but
occurred at a higher rate anong the omali zumab group
than the control group, 0.5 versus 0.2 percent.

When expressed in terns of study agent
exposure, the omalizumab rate was al so hi gher than
control, 6.3 versus 3.3 events per 1,000 patient
years of exposure. The higher omalizumab rate was
observed throughout all tinme intervals of the
st udi es.

Certain conpari sons using the SEER dat abase
suggested a hi gher than expected nunber of
mal i gnanci es anong onal i zumab exposed subjects and a
| oner than expected nunber of malignancies anong the
control group. Wile these findings suggest
omal i zumab was associated wth the higher malignancy
risk, these finds are not definitive.

The confidence intervals on rate and ratio

conpari sons are wide such that the risk for
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mal i gnancy due to omal i zumab have exposure ranges
fromeither no increase to a considerabl e increase.

Next we will exam ne the other major
serious adverse event finding anaphyl axi s.
Anaphyl axi s was al so very unconmon in the clinica
study. This slide sumrmarizes the nunber of cases.
Anaphyl axis was recorded in four omalizumab subjects
one event being tenporally associated with exposure
to the antibiotic |evofloxacin.

Three control subjects experienced
anaphylaxis, a clarification of our briefing
docunent. One case each was tenporally associ ated
Wi th exposure to peanuts, ceftriaxone, or an
unidentified allergen. The onmalizumab cases are
summari zed in nore detail on the next slide.

In the three cases tenporally associ ated
wi th omalizumab exposure the onset of the reaction
began one and a half to two hours follow ng the
exposure and consi sted of various conbi nati ons of
signs and synptons including hives, itching, dyspnea,
injection site, throat and tongue edens.

No subjects were hospitalized overnight
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for the reactions and all events were managed wit hout
patient therapy. That consisted of various

conbi nati ons of steroids, antihistam nes, and

epi nephrine. In all three cases the omalizumab was
di sconti nued.

This slide concludes the notable serious
adverse event findings. Next we will begin a series
of slides exam ning adverse events. The summary of
adverse events consist of a very brief review
covering three major topics. First we will exan ne
the overall rate of events. Then exam ne events of
special interest. Finally, we wll exam ne the
events within one subset of the study popul ation, the
geriatric popul ation.

The adverse events of special interest
i nclude rash and three types of events that may
reflect some inpact of omalizumab on bone nucosal
immunity, specifically digestive systemevents,
femal e genito-urinary events, and bl eeding rel ated
events.

This slides shows the overall rate of

subj ects experiencing adverse events within the
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group of all control studies and the rate within the
group of allergic asthma control studies. Wthin
bot h groups of studies the proportions of subjects
experienci ng adverse events were not strikingly

di fferent between the study group, 75 versus 76
percent within all control studies and 81 versus 78
percent wthin the allergic asthma control studies.

Adverse events or special interest are
shown on the next several slides. As shown here, the
i nci dence of rash was hi gher anong the onalizumab
group than control, 6.5 versus 4.9 percent.

Thi s hi gher omalizumab rate was observed
within all grades of severity and, as noted at the
bottom of the slide, the incidence of rash correl ated
wi t h hi gher bl ood omalizumab concentrations. These
findi ngs suggest the sonmewhat higher rate wthin the
omal i zumab group was associated with the study agent
exposur e.

The ot her adverse events of speci al
interest are cited on the next few slides not solely

because of their rates, but because of the
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bi ol ogi cal plausibility that anti-IgE therapy m ght
i npact nucosal defenses. Firstly, a slightly higher
rate of digestive system adverse events was noted
anong subjects receiving omalizumab, 19 versus 18
percent .

This slightly higher rate was due to a
smal | excessive nunber of mld to noderate events
such as diarrhea and abdomi nal pain. An interesting
finding was the observation of a slightly higher rate
of appendicitis within the omalizumab group, 0.2
versus 0.1 percent.

Secondly, female genito-urinary adverse
events appeared at a slight excess anong onal i zumab
exposed subjects, 11 versus 10 percent. This
slightly higher rate for the omalizumab group was
related to a small excess in the nunber of severe
dysnenorrhea and severe grade urinary tract
infections, as well as a broad variety of mld grade
events.

The next events of special interest were
the bl eeding rel ated adverse events. This conparison

shows a rate of 2.5 percent for the
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omal i zumab group versus 1.6 for the control group

The hi gher omalizumab rate was related to nore cases
of mld to noderate grade epistaxis, nenorrhagia, and
hemat oma f or mati on.

This slide sunmari zes adverse events within
the geriatric subset of the study popul ation.

Overall, this population's exposure is relatively
smal | and includes 142 subjects exposed to omalizumab
and 71 exposed to control.

These sanple sizes are too small to nake
meani ngf ul conpari sons between the two study groups
and the rates of specific types of adverse events.
Consequently, the events are sunmarized here in terns
of clusters of sonmewhat related events with the
clusters defined by body systeminvol venent.

A higher rate for the omalizumab group was
noted for several clusters including the body as a
whol e event, digestive, cardiovascul ar,
nmuscul oskel etal, nervous, and GU reproductive system
events.

This pattern of body system adverse event

findings within the geriatric subset differs from
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the findings within the other nmjor age categories.

This slide sunmari zes the adverse event
findings. The main observations are highlighted by
the three major bullets. Firstly, the data show a
slightly higher rate of all grades of rash severity
anong subjects receiving omalizumab.

Secondly, the study show the omalizumab
group al so had sightly higher rates of digestive
system female GJ, and bl eeding rel ated adverse
events, events that may relate to alter nucosa
i munity.

The last bullet reiterates the
conparatively higher rates of several body system
clusters of adverse events anobng geriatric subjects
recei ving omal i zumab. The next few slides sumari ze
maj or | aboratory and anti body formation findings.

This slides summari zes the | aboratory
findings. These findings are two-fold. More
omal i zumab exposed subjects in controlled had mld
decreases in henoglobin or platelet counts at sone
poi nt during their clinical followup eval uation.

For henogl obin the difference was 73 versus 68
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percent. For platelet counts the difference was 70
versus 63 percent.

Greater degrees in henoglobin or platelet
count occurred at simlar rates between the study
groups. It was only within these m | der degrees of
henmogl obin or platelet count decreases did the two
groups notably differ.

Thi s sides notes the preclinical finding
that the adm nistration of very high omalizumab
dosages to nonkeys was associated with the
devel opnent of thronbocytopenia. These dosages were
considerably in excess of those proposed for clinical
use.

As shown here, the clinical studies do not
suggest that the omalizumab dosages proposed for
mar keting are associated with thronbocytopenia. No
subj ect with normal or high baseline platelet counts
devel oped t hronbocytopeni a during omal i zumab
adm ni stration. Mst subjects wth abnormally | ow
pl atel et counts at baseline had no worseni ng of the
counts during omalizumab adm ni stration.

This slide notes that no anti body
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formati on was reported. However, the verification of
these results is pending the review of additional
data. The |l aboratory and antibody formation findings
are summari zed on this slide.

Overall, decreases of a mld magnitude in
henmogl obi n or platelet counts were observed anong
nore omal i zumab exposed subjects than control. The
clinical studies showed no devel opnent of
t hronbocyt openi a during omal i zumab adm ni strati on.
Lastly, the antibody formation data are awaiting
verification.

The next few slides summari ze the overal
safety findings. This slide highlights the major
serious adverse event safety findings. As shown
here, nore omalizunmab exposed subjects were di agnosed
wi th malignancy than control subjects.

Specifically the absolute incidents was 0.5
versus 0.2 percent and expressed in terns of
exposure, a difference of 6.3 versus 3.3 events per
1,000 patient years of exposure.

Thi s hi gher rate appeared evi dent

t hroughout all study exposure tine periods and, as
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noted in the | ast sub-bullet, the findings were not
definitive with respect to nmalignancy risk in that

t he confidence intervals on conparisons of

di fferences between the study groups were w de and
i ncluded the possibility of no increase in the

mal i gnancy rate anong omal i zunmab exposed subj ects.

The bottom bullet on this slide notes that
anaphyl axi s was observed anong sone onal i zumab
exposed subjects and the events could not be
attributed to any other exposure.

This slide summari zes the nmaj or adverse
events safety findings. As shown at the top of this
slide, all grades of rash adverse events were nore
common anong onal i zumab exposed subjects than
control | ed.

The m ddl e bullet notes that omalizumab
exposed subjects also had slightly higher rates of
certain adverse events potentially related to altered
nmucosal immunity. The events involve the digestive
and femal e GU system and various bl eeding rel ated
events.

Lastly, when anal yzed as systemclusters
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of adverse events the geriatric popul ati on exposed to
omal i zumab had a higher rate of nultiple events.

This final slide cites the |aboratory
findings of nore omali zumab exposed subjects
experiencing a mld decrease in henogl obin or
pl atel et counts than control subjects at sonme point
during the study follow up periods. As noted at the
bottom of this slide, the anti body formation data are
awai ting verification.

This slides concludes our presentation of
the major safety findings. | thank you for your
attention and | return the podiumover to Dr.
Parsons. Qur group would be glad to discuss or
clarify any topics.

CHAI RVAN PARSONS: Thank you. Are there
questions fromthe commttee?

Dr. Atkinson.

DR. ATKINSON: | have a coupl e questions.
First of all, | guess as far as the efficacy goes,
the 24-week extension portion of the placebo
controlled trials, nore or less it seens |ike the

agency is discounting it for considerations of
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ef ficacy.

It seens |ike certain values should be able
to be considered such as pul nonary functions which
woul d be less liable to be influenced by bias. Have
you been able to | ook at that data?

DR. KAISER | think it mght be unfair to
say that we're discounting it. W did nention that
t he exacerbation data were consistent through the
entire duration of observation which was out to the
end of the extension period. The intertreatnent
group differences and pul nonary function were
i nconsequenti al .

DR ATKINSON: | couldn't tell whether that
i ncluded that data. The other question that | have
has to do with the neningococcal sepsis that was
observed, whether you had any additional patient
i nformati on denographics and so forth, and whet her
this m ght have been a high-risk group such as a
col | ege student or sonething |ike that.

DR. RIEVES: There is additional
information, | think, on that within the briefing

docunent just off the bat. Assessing some causality
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associ ati on between the meni ngococcal sepsis and the
study drug was very difficult. The deaths are
summari zed within the back of the briefing docunent,
as | recall. This was a younger individual, as |
recall. The sponsor probably has it on the tip of
their tongue to tell the exact age.

DR. JOHNSON: So this was a young man who
was actually on a business trip to Montreal, Quebec
where there was an out break of neni ngococcal
septicem a and devel oped synptons on return hone.

Unfortunately, the meningococcal septicem a
wasn't picked up quite as soon as it mght have been
because he was outside of the area of the outbreak.
The investigator did not attribute causality to the
omal i zumab in this particular case. |s that
sufficient information for you?

CHAI RVAN PARSONS: Thank you.

Dr. Apter.

DR. APTER. In the exploratory analysis
usi ng the SEER conparison for nalignancy, you
sel ected a subset of SEER patients. | presunme you

mat ched by age other co-norbidities, gender, things
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like that. Could you tell ne a little nore about
t hat ?

DR RIEVES: | wish | could. That is
actually a relatively conplicated anal ysis that was
performed by the sponsor that was submitted to us. |
amsure they could tell us much nore detail about how
t hat anal yses was perforned, the adjustnents and
met hodol ogy.

DR. TARONE: Gkay. Here is the slide
showi ng the results of the standardized incidence
ratio analysis. | would actually like to make a
couple of points. The nost inportant point is the
di fference between this standardi zed incidence ratio
and this standardi zed incidence ratio. It's not a
matter of opinion. This one is incorrect and this
one is correct.

The SEER dat abase col |l ects and reports and
calculates their rates only primary cancers. This
top anal ysis included two netastases and two
recurrences so they would not have been classified as
primary cancers by SEER  That explains the reason

for the difference between these two.
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The standardi zed i ncidence ratio has proven
to be very useful but it has Ilimtations as al
statistical nmethods do. 1In answer to the question of
how this is done, the expected value is calculated on
the basis of the cancer rates in the general
popul ati on, not any subgroup.

This is the popul ation of people and it's
very closely representative of the entire United
States. Wat you are doing is conparing the
i nci dence of cancer in these trials to what you woul d
have expected for nen and wonen of the sanme age in
t he general popul ation.

Now, epidem ol ogists realize that is never
the correct conparison group for any specified
cohort. Nonetheless, it has proven very useful in
many settings and just describe a couple of the
bi ases that can occur when it's applied to clinical
trials. One of the nost inportant ones is
survei |l | ance bi as.

Qobviously these patients in the trials
where we see very close nedical surveillance. You

are guaranteed that you're going to tel escope sone
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cancer cases into the trial period that w thout the
trial would have been diagnosed in the future.

The bl adder cancer case is an exanple.

That case was di agnosed because the patient entered
the trial. There's always going to be a positive

bi as when you apply standardi zed i ncidence ratios to
clinical trial data.

The sane is true of -- Dr. Dores is aware
of this -- when you | ook at second cancers people who
have had one cancer are followed nore intensely.

But, nonetheless, in a study of second cancers SIRs
have proven very useful

To be fair there are some biases that work
in the other direction. |In this cohort the exclusion
of current snokers would |ead to a negative bias.

Past snokers were included. Current snokers were
not .

Twenty percent of the popul ati on, and you
can assune that is true of SEER woul d have been
current smokers during the late '90s. That will |ead
to some kind of a negative bias. These patients were

nor e obese than the general
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popul ati on.

That's anot her positive bias. Even though
t hese expected values in the SEER conparison group is
never conpletely appropriate, it still gives you a
good i dea of whether you have really excessive rates
either in the positive or in the negative direction.

CHAI RVAN PARSONS: Thank you.

Dr. Fink had a question

DR. FINK: The nmgjority of ny question was
answered. | was going to ask if snokers were
i ncluded in SEER because obviously that would | ower
t he expected incidence if you took snmokers out and
woul d nake the data potentially not contain one
within its confidence interval

It's also, | guess, of some concern if you
| ook at the exclusion of snokers fromthese trials
that there is some indication that the reported
mal i gnancies with study drug are current in the sane
organs where you woul d expect to see snoking rel ated
effects because of excretion of netabolites of

ci garette snoke
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CHAI RVAN PARSONS: Dr. Schatz had a
guesti on.

DR. SCHATZ: A couple of questions. One
issue again is the issue of who is going to benefit
and patients with FEV1 in pool ed studies greater than
80 percent not benefitting. But |I'mconfused as to
what studi es were pool ed because, at |east as |
understand it, 008 and 009 didn't include patients
with FEV1s greater than 80 percent. | was wondering
if that could be clarified.

DR. KAISER | think sonetines patients get
into studies outside the enrollnent criteria.

DR. SCHATZ: So actually the pool ed studies
were those studies even though they weren't the
enrol Il ment criteria.

DR KAI SER:. 008 and 009.

DR. SCHATZ: Then ny second question, again
| think you make the inportant point that there was
no data on skin test negative patients but there
apparently were skin test negative patients in ALTO

| wondered if anybody had | ooked to see whet her

there are any response difference in those
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in ALTO who had skin tests positive versus skin tests
negati ve?

DR. KAISER | would actually like
Genentech to answer that.

DR, JOHNSON: So if | may clarify that
first question also regarding the FEV1 data, we
require patients to have an FEV1 between 40 and 80
percent during the screening period. |If they remain
synptomati ¢ but had inproved their pul nonary function
to greater than 80 percent at random zation, they
were allowed to continue in the study. That
accounted for the 20 percent of patients in those
studies. | apologize for that.

The second part of the question is during
this ALTO study we actually | ooked at whether or not
patients had reported positive or negative skin tests
and, again, during the rate ratio analysis so if
there were 636 patients who had no report of a
positive skin test, what you see is that there is a
reduction in exacerbations in that group which is
simlar to the exacerbation reduction in this group.

Sonmewhere in the mddle of -- well,
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actually a slight reduction but with one or two
positive allergens in those patients. The concl usion
that we would draw fromthese data is that
docunent ati on of positive skin tests is not required
to denonstrate efficacy in this subgroup. Again, the
caveats apply to this controlled but open-I abel
st udy.

CHAl RMAN PARSONS: Dr. Apter.

DR. APTER. The patients who were noted to
have thronbocytopenia and anem a, were they foll owed
over time? |Is there any information about whether

t hese abnormalities persisted or there were |ab

errors?

DR. RIEVES: The decreases were very mld.
As | recall, in nost of the subjects, they trained
it back towards normal. The analyses that | show up

there are shift anal yses that show a decrease at any
time point. Mst of themtended to return closer to
normal . They were not associated -- it was either
henogl obi n decrease or platelet increase. It was not
associ at ed henogl obin and pl atel et increase. They

wer e separ at e.
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DR APTER | understand that.

CHAI RVAN PARSONS: Dr. Joad.

DR. JOAD: | had a question for Dr. Kaiser.

| wondered if the sponsor could put up their slide
CE-22 about the quality of life effect. That's a
hard concept for nme and I was just wondering how the
agency deci ded that was not inpressive, clinically
i nportant.

Maybe you don't agree with the way they are
representing it where you didn't think that the
quality of life differences inpressed you as
meani ngful. | was just -- you know, |'m struggling
with that and wondered why you thought that was not
meani ngf ul what they showed. That was ny first
guestion. | have anot her one.

DR. KAI SER  The actual clinical neaning of
a .5 difference in terns of what the patient is
experiencing is hard to judge. The differences in
the overall tests in the nunber of patients with
t hose differences were not inpressive.

DR JOAD: So it's about a difference of 15

percent nunber of patients which was al so sort of
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the range of the difference in percent of patients
who had reduction in exacerbations or sonething. Am
| seeing that wong?

DR. KAISER | think your conparison of
rates based on ny reading of the graph there is
probably correct.

DR. APTER. (Okay. So you just think a
reduction of 15 percent -- you don't disagree that .5
change in quality of life is a meaningful value?

DR. KAISER | think the clinical meaning
of that is subject to sonme exam nation. [It's not
clear what the neaning of a .5 difference in that is
to the patient.

DR. APTER. (Okay. And then ny other
guestion is just about three episodes of anaphyl axis
for any drug com ng through the FDA with the nunber
of patients that were exposed, does that strike you
as a lot or alittle? How does that strike the
agency who sees a lot of drugs, for instance, com ng
t hr ough?

MR. MARKS: | think that there are nany

drugs where we do see sone epi sodes of anaphyl axi s.
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W bring that to the conmttee's attention because
of, as you heard from Genentech in their initial
presentations, it was expected that there was no
potential for these sorts of reactions.

W felt it inportant for the committee to
understand that although that may have been the
belief, the data are not entirely consistent with
that being the fact.

Whet her or not that is the inportance of
those events, | think, are a matter that the agency
woul d i ke to hear about and whet her or not any
events exist at all has a different inport in this
popul ati on versus other populations is a matter that
woul d be of interest for us to hear about as well.
The central point though was to ensure that the
comm ttee heard that those events have exi sted.

| would note that in answer to one of the
previ ous questions about the skin test nonreactive
patients in ALTO nuch of the skin test information
in ALTO was by history. It was not all actively
tested at the time of enrollnment so what their status

m ght have been had they been actively tested
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at the time of enrollnent remains an open questi on.
Whet her or not all the patients described as
historically negative were negative at the tinme of
enrol l ment i s unknown.

CHAI RVAN PARSONS: Dr. AtKki nson.

DR. ATKINSON: If | may ask al so along the
sanme |lines of anaphylaxis, I'msure it's in our
bri efing docunment but could you rem nd nme which
i njection these episodes occurred at? Ws it the
initial injection? Ws it subsequent injections? It
sort of has a bearing on whether the patient was
sensitized to the active drug or whether or not this
was sone ot her type of reaction

DR RIEVES: As | recall, and I am speaking
off the cuff, these were not -- for all three it was
not the initial injection. There may have been one
subj ect. Does sponsor have that on the tip of their
t ongue?

DR. VAN AS: W have a summary slide here.

I f we could show HS-4, please. As you can see from

the slide, we had two patients out of the Xolair

patients that had their reaction within 90 m nutes
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of the injection of their very first exposure to the
drug which woul d be highly unusual for typica
anaphyl axi s.

One woul d expect prior sensitization
certainly to the proteinaceous noiety of the
nmedi cation. It doesn't exclude the fact that there
may have been sone other sort of nonspecific
hypersensitivity to sonme of the other ingredients of
the injection. W feel that this is probably not
related to Xolair itself. This patient had the
injection -- had a reaction 30 mnutes after the
fourth dose.

This is a highly unusual case because al
the reactions were local at the site of the injection
and they were kind of chronic and recurrent. They
were not a typical picture of anaphylaxis. It was
coded as an anaphyl actoid reaction by the
i nvesti gator.

The fourth case was the case that |
described to you during the presentation of the
| evofl oxacin ingestion which I think is an absol ute

typical antibiotic sensitization in anaphyl axis.
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W' re not convinced that there is, certainly in these
two cases, strong evidence that is anaphyl axis
related to the drug. Does that answer your question?

CHAI RVMAN PARSONS: Dr. Atkinson had a
guesti on.

DR ATKINSON: Yes. The first two cases in
that slide were on the first exposure to the drug.

DR. VAN AS: Absolutely.

DR, ATKI NSON:  Ckay.

CHAI RVAN PARSONS: Is it related to this
slide?

Dr. Joad and then M. Chye.

DR. JOAD: I'msorry. Before we |eave that
slide, just a clarification because | thought the FDA
said hives, itching, dyspnea, injection site, throat
and tongue edema. Are you saying that is not true
for those first three patients?

DR. VAN AS: In sone of the patients. This
patient had -- one of these patients had hives, sone

itching in the throat. Then a recurrence of
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bronchospasm about two hours |later. She was treated
successfully wi th epi nephrine, steroids, and
nebul i zation therapy for bronchiolitis.

Then the patient is discontinued fromthe
study after that so we had no followup to see in the
rechal | enge situation whether this would, in fact,
recur again.

This patient 90 mnutes after the IV
i nfusion al so had hives and sonme system c effects.

No cardi ovascul ar effects and no respiratory effect
at all. As Dr. Rieves had said, these cases were
very easily managed and recovered very quickly.

CHAI RVAN PARSONS: M. Chye, you had a
guestion?

MR OHYE: | had a very short question with
reference to quality of life. | recall that quality
of life there were gathered by a vali dated
instrunment. |Is that correct? Thank you.

Oh, and one comment if | may. | think that
both the agency and the sponsor have done a terrific
job of presenting the data. These studies are

difficult to do and difficult to interpret.
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They take a long tine to execute and carry out.

The di scussion that we're having on the
adverse reaction side, | think, is really going to
give both parties a road map for discussing the
| abel i ng when you get to that |ater on.

CHAI RVAN PARSONS: Dr. Apter had a
guesti on.

DR. APTER | wanted to ask of those
reactions to Xolair that were called anaphylaxic if
t he sponsor knew how nmany of those patients had a
hi story of urticaria prior to receiving the drug,
referring to the slide you just put away.

DR. VAN AS: | could very quickly run
t hrough wi t hout taking too much of the conmittee's
time on sone of these patients. Could we see the
slide, please? This is a young |ady of 39 years old
had allergies to trinenthasin, penicillin, and then
had the quinlin reaction. This person had nmultiple
allergies prior to this. The clinical picture was
the typical picture, difficulty in breathing and
urticaria, edema of the face and so on.

The next one. This 28-year-old | ady had
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mul tiple allergies and previ ous anaphyl axi s

associ ated with peanuts, chocol ate, and

i mmunot herapy. She was very vul nerable, | think, to
a |l ot of exogenous --

DR. APTER. We know nor phi ne causes mast
cell degranul ation but not allergies. Chocolate is
guestionabl e. | nmunotherapy is expected. M
question was did anybody have a history of urticaria
prior to these events?

DR VAN AS: Let ne see the next slide,
pl ease. No. This patient nor the next one didn't
have a history of urticaria beforehand.

CHAI RVAN PARSONS: Thank you. Dr. Dores
had a questi on.

DR. DORES: Yes. [|I'mwondering if you
coul d provide sone background as to the reason for
ani mal studi es not being done. M particular concern
is for malignancies which | think for this study has
a relatively short foll owup conpared to the |ong
| atency expected for cancers. |In fact, the ani mal

nodel may be the best way to go to assess this.
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MR MARKS: | think -- | don't believe we
have our preclinical person here so | wll provide
t he best answer | can which is that for a product of
this nature where the hypothesized interaction with
mal i gnancy is not one of directly causing a
mal i gnancy, causing an alteration in a cell creating
a malignant cell froma nonnalignant cell

Rat her, where it is hypothesized it is a
perm ssive nechanism that is, imune surveillance
that may elimnate nmalignancies at a very early stage
is where that process is inpaired would seemto
require ani mal studies.

To nodel that process would be very
difficult. Nor is there any experience really in
preclinical nodels of that process that we hope could
reliably informus.

Consequently, we did not have a | ot of
faith, as well as if we wanted to nodel it one m ght
have to do very, very large nunbers of animals for
very long anmounts of tinme and be left with the
uncertainty of whether or not one had actually

| ear ned anyt hi ng.
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Consequently, the preclinical studies did
not seemto be an informative way of -- a matter that
woul d be with certainty informative. Again, the
species specificity mght cone into play as well.
This is a humani zed nonocl onal anti body and in ot her
ani mal speci es anti bodi es agai nst the product may
wel | be expected which would inpair the abilities for
the very long studies expected. That was the first
guestion. I'msorry | had nmissed the second one.

The second question was on duration of the human
st udi es experience?

DR. DORES: That was ny only question.

MR. MARKS: Ckay.

CHAI RVAN PARSONS: Dr. Schatz had a
guestion and then Dr. Swenson.

DR. SCHATZ: If | understood it correctly,
25 percent of the malignancies that did occur were
considered recurrent. | wonder was there information
avai l abl e on history of malignancy in the entire data
set so that you could | ook at the patients who had no
hi story of prior malignancy and see it in the

outcones in treated versus untreated
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patients if you restricted the analysis to patients
with no history of malignancy?

DR RIEVES: | think it best again that I
ask the sponsor that specific question about past
hi story of nmalignancy. Those subjects were all owed
into the studies.

DR. JOHNSON: The specific study where
patients were allowed into the study with the three-
nmonth cap on previous history of cancer was the |arge
ALTO study. |If you actually look at the patients who
had that history, they were equally bal anced between
the control armand the active arm DR
SCHATZ: Well, let's see. | thought that in all of
the studies they could get in with a history of
mal i gnancy as long as it hadn't been within the prior
t hree nont hs.

DR. JOHNSON: In the pivotal studies a
hi story of serious illness including cancer was an
exclusion criteria.

DR SCHATZ: At anytinme?

DR. JOHNSON. At anyti ne.

DR SCHATZ: Ckay. Thanks.
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CHAI RVAN PARSONS: Dr. Swenson.

DR. SWENSON: Yes. Back to --

DR. SCHATZ: Well, then ny question was if
that's true, then theoretically if that information
was avail able, then did | understand correctly that -
- |1 can tell whether it was | ooked at or not but it
woul d be of interest to ne to know whether in
patients who have no history of malignancy if you
| ook at that subset do the treated versus the
untreated or the treated versus controls have any
di fference in malignancy devel opnent ?

MR. MARKS: Since these were random zed
studi es, although I don't have the exact rates of how
many had a history or not, we expect that there was
bal ance between the groups in terns of patients with
or without a history.

DR. SCHATZ: | guess what |I'mtrying to get
at nore specifically is if one were to try to exclude
t he subsequent popul ation receiving this to patients
who had no history of prior malignancy, do these data
suggest that, in fact, there would be no difference

bet ween treated and untreated? |In other
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words, that the increased risk may be elimnated if
you elimnate patients with a prior history of
mal i gnancy.

MR. MARKS: | don't think we know that. W
only know that it was really a mnority that were
recurrent malignancies.

DR. SCHATZ: Yeah, although 25 percent of
20 is still a nunber in terns of the differences.
Ckay.

CHAI RVAN PARSONS:  Dr. Swenson.

DR. SVENSON: If | could return to the
i ssue about the cancer risk. These cancers, and it's
a small nunber, canme up after the clinical studies
were initiated so this issue could not have been

particularly evident in your preclinical judgenents.

Goi ng back to the decision not to even
pursue this in an animal nodel seenms to ne sonmewhat
out of order. Wiy not consider now with these
potential experinment underway to grapple with that
i ssue?

| can't believe that there can't be sone

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

191

nodel s that m ght be generated now with this as a
driving factor to | ook to see whether this antibody
has sonme effect on tunor surveillance or on the rate
of progression of tunors that m ght exist before
clinical recognition

DR VEISS: |I'mgoing to ask Dr. David to
say in his invol vement some of the preclinica
assessnents of our products to address this.

H. It really gets down to the point where
t he nunber of animals that were | ooked at in
preclinical nodels specifically with this product
were restricted because of the species cross-
reactivity of the product where it is really
restricted primarily to nonhuman prinmates. The
nunbers of animals that would be required with the
use of this specific product would be very |large and
probably not feasible.

The nodel s that are avail abl e t hat
denonstrate i ncreased cancer risk and, therefore,
could be utilized to anplify the signal are
predom nately nurine nodels where the use of this

specific product would be limted because of imune
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response to the product and |imted exposure over the
long termthat would be necessary to denonstrate that
effect.

The alternative approach would be to
utilize a murine nodel, one of these anplified
nodel s. However, we wouldn't be able to utilize this
speci fic product, but rather a honol ogous product
that introduces yet another |evel of uncertainty to
that sort of a study.

These are the scientific problens that we
grapple with when we consi der how we woul d design a
preclinical programand what the utility of the data
fromthat preclinical programwould actually be to
address the question. | don't know if | have
adequat el y addressed your question but | have at
| east raised the scientific issues that we grapple
with.

DR. SVENSON. Well, | think it's a question
that is unanswerable at this nonent but at |east |
have a better background on your considerations.

DR. VWEISS: And could | add that when we
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get to our questions to the conmrittee this afternoon
one of the questions we have forwarded to you is how
to potentially better assess this risk, whether it's
preclinical, whether it's devel oping | onger-term
clinical followup, etc. This is a very useful
prelude to the questions that we want to get from you
-- the answers we want to get fromyou this

af t er noon.

CHAI RVAN PARSONS: | have a question as we
nmove on. Can sonebody put this a little bit into
perspective for ne? |'msure that there have been
cal cul ati ons made on how many patients are currently
in the United States potentially eligible for this
drug based on the indications requested. How |large a
popul ati on are we expecting are eligible for this
drug? How many peopl e?

MR. MARKS: Actually, we can't quite answer
t hat because, as both we and CGenentech have pointed
out, if the population is defined as allergic asthm

it depends in part on how one defines allergic

asthma. | don't believe it is well defined what
popul ation -- the size of the allergic
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asthma within all of asthma is. That depends upon
the criteria used.

CHAI RVAN PARSONS: Remind ne what are the
criteria that are currently being proposed to use as
a definition for allergic asthma for |abeling for
this drug?

MR. MARKS: Cenentech is not proposing any
criteria.

CHAI RVAN PARSONS: So it's sinply the term
"allergic asthma."

MR, MARKS: Yes. It is our questions to
the commttee that we are seeking to hel p understand
how we shoul d go about using that term

CHAI RVAN PARSONS: Ms. Schell had a
guestion next.

MS. SCHELL: Yes. | guess | need a
clarification. To ny understanding, am| correct in
understanding that the oral or 1V steroids showed no
benefit fromthis? And, if it didn't, which the nore
severe patients are treated with that, are there
studi es that increases the size of that popul ation

bei ng | ooked at for the treatnent of
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t hat ?

MR. MARKS: The information you are
referring to is the study 011. That was oral steroid
users, not 1V steroid users. That study did not
suggest a benefit to those patients as those patients
were using oral steroids. It suggested that
omal i zumab di d not provide a benefit.

As Genentech has nentioned, ALTO has sone
of those patients as well and they believe that ALTO
suggest those patients could get benefit but we have
concerns about drawi ng too heavily upon the data in
ALTO

Anmongst the questions, and we have many for
you this afternoon, will be whether or not we can
extrapol ate findings of efficacy to that popul ation
and whet her or not that population warrants further
study. That is really going to be answers that we're
| ooking for fromall of you.

CHAI RVAN PARSONS: W have one | ast
question fromDr. Fink.

DR FINK: It may be better saved for the

di scussion this afternoon, but just in ternms of the
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cancer concern, have you thought of the idea of using
a preclinical trial using a murine knock-out for IgE
and observing it for cancer rates where you woul dn't
actually |l ook at the actual drug but you woul d | ook
at does the absence of IgE in a nurine nodel that is
wel | described with an I gE knock-out increase risk of
tunor genesis?

MR, MARKS: | don't know that specific idea
has actually been di scussed and what the constraints
m ght or m ght not be on that nodel. That's an
i nteresting thought.

DR. ESSAYAN. Hi. Just to add a little bit
to that, we have discussed it internally. Briefly,
it's an interesting approach. W are a little bit
hesitant that equating the physiology of an |IgE
knock-out to that that one m ght achieve with this

t herapeutic, that is one uncertainty that is raised.

The other is the IgE knock-outs thensel ves
we actually discussed with several of the
i nvestigators who have worked with these mce and

t here have been no obvi ous increases or obvi ous
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not ati ons of cancers in these animals to date.

W're not quite sure what to make of those data
because of other inmmnol ogic probl ens and ot her
physi ol ogi ¢ problens that those animals suffer from
as you are well aware.

CHAI RVAN PARSONS: Thank you. That
concludes this norning's session. W need to
reconvene at exactly, |'ve been told, 1:00. As a
note to the conmttee, there have been reservations
made i the restaurant in the normal place.

(Wher eupon, at 12:00 p.m the neeting was

adj ourned for lunch to reconvene at 1:00 p.m)

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

198

AAF-T-EERNOON S-ESSI-ON
1: 00 p. m
CHAI RVAN PARSONS: W are getting ready to
start the afternoon session so if everyone coul d take
their seats. The beginning of the session will be
the open public hearing. What | would also like to
announce first is for conmmttee nenbers on the
mat eri al that was placed at your place in front of
you this norning, there were three additional witten
statenents from additional public speakers.
| would Iike to start by thanking the nenbers of
the public who have cone to speak today. Each person
will come to the podi um when they are announced,
pl ease. Each person has been given seven mnutes to
speak. The first presenter is Dr. Steven A nbinder
if he would like to cone to the podi um
DR. AINBINDER:. H . First of all, ny nane
is Steven Ainbinder. This is ny wife Ivana. It is
important that she is here with nme when | give you ny
testi nony because she's really been a part of this
through all of the critical subjective areas of

asthma that I'"'mreally here to tell you guys about.
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"1l start by reading ny testinony and then |I'll make
a few remarks.

Good afternoon. My nane is Dr. Steven
Ai nbinder. | am here today fromthe west coast.
flewin and | want to thank all of you for giving ne
this opportunity to testify today on behal f of
Xol ai r.

My comments are on ny own behal f, though
the Asthma and Al |l ergy Foundation of America has
hel ped nake ny presence here today possible so |
appreciate that fromthem

| would like to also introduce you to ny
wife. | frankly don't think I would be here today
wi t hout her | ove and support to get nme through this.

| really nmean here today.

| am 32 years ol d and was di agnosed as a
st eroi d- dependent asthmatic a little over three years
ago. This canme very nuch as a surprise to ne
considering | did have child-induced asthma but by
the time | was 14 it went away.

Then in between coll ege and ned school

actually played pro-tennis so | was actually in very
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good shape prior to somehow com ng down with severe
asthma. 1'mgoing to say com ng down because it did
come as if it was a virus out of the bl ue.

I n August 1999 | began wheezing
uncontrol lably after a run and ended up in the
energency room | was diagnosed with severe asthma.
Two weeks later, | again had a severe attack this
time resulting in pneunonedi asti num and pneunot hor ax
| ended up in the hospital for days, put on strong
steroids, and initially started on the routine things
that we all start our patients on when they are
di agnosed with ast hna.

Vell, this didn't seemto help. Wthin six
months fromthem | would be operating on ny patients
and have the anat hesi ol ogi st come around the table,
lift nmy mask, and give nme ny MDI, probably sonething
you don't want nobst of your surgeons to be doing.

Well, at that point ny wife had a long talk

with me during one of ny ER stints and said, "Muybe

it's tinme to take a sabbatical. Let's take a nonth
off." Well, you know, as physicians it's not
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easy to take time off with our Type A personalities,
but 1 did.

One nonth turned in to three nonths, three
mont hs turned into six nonths and here | am here
today over three years later no | onger doing what |
| ove the nost, being a clinical physician.

One thing interesting about that, | am by
t he way, ob/gyn oncol ogi st at UCLA Medical Center,
and one of the privileges that gives you, as you guys
know, it's not the salary, it's definitely your
availability to be with the best physicians that this
pl ant has to offer.

| was seen by the best rheumatol ogists,
pul nonal ogi sts, asthma physicians, endocri nol ogi sts,
internists, anyone you could inmagi ne seeing. Really
unfortunately the only thing they could determ ne was
that steroids was the only way to treat nme. At that
poi nt they diagnosed ne as a steroid-resistant
ast hmati c.

Unfortunately, | had never heard of a
steroid resistant asthmatic. | didn't even know what

it was. Obviously |I knew what severe asthna
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was but not what steroid-resistant nmeant. At that
point | only knew that | had been on 120 to 140
mlligranms of prednisone and it wasn't even show ng
any of the real side effects.

My asthma wasn't under control and they
were trying me on everything fromtryl andeonmyecin to
consi dering sone chenot herapeuti c agents and not hi ng
was helping. | was up every night and in the
energency room every other day including the
intensive care unit at |east once a nonth

I n August 2001, ny physician recomrended
the random zed clinical trial for Xolair. Being a
physi ci an nysel f and havi ng published sone articles
in imunology, | did ny due diligence prior to
joining the trial and was intrigued by the drug's
mechani sti c approach.

However, the results were incredible.
Wthin one nonth of joining the trial, ny Medrol
medi cati on was reduced from between 60 to 800 ng
daily to about 4 ng and that was only to keep ny
adrenals in |ine.

| was never hospitalized during the six-
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nonth trial of Xolair that | was on. Not
hospitalized. | had not been in the hospital and
before | had an ER visit at |east three tines a nonth
if not nore.

Wthin a nonth of going off of Xolair after
that first trial | was ill again. | was back on ny
Medrol and instantaneously | was back to living the
life of a debilitated severe asthmatic.

Then, in Septenber 2002 they had an
extension to the trial, which I was allowed and
benefitted from again, and went another six nonths
both objectively and subjectively clinically better,

i mproved. Back to being part of our society. Back
to feeling good.

As a patient with severe asthma, as a
medi cal doctor, as a scientist and as a husband, |
urge the FDA to approve Xolair. As a physician and
scientist, my main nessage here today is that asthma
is truly a heterogeneous disease.

We can talk, as we did today, about mld to
noderate and noderate to severe and all ergic versus

nonal | ergic, but as we all discussed, there
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are no definitions. Wat we have are people who are
sick from asthma

Peopl e who have been di agnosed with
bronchial airway reactive di sease which may or may
not be allergic but you cannot |ive normal |ives.

For steroid-resistant asthma there is no other drug
on the market, unless anyone can show ne one, and
Xolair is the only thing that can hel p us.

| would also like to say that as a patient,
physi ci an, and a caring husband, | ask that PDA
approve Xol air because it is the only drug that hel ps
me. M life depends on it. It truly does.

Thank you for letting me conme. Thank you
for letting nme talk. Thank you for letting ne
listen.

There is a side note that | would like to
bring up having heard all of this today. 1've sat on
maybe not the FDA but |1've sat on sonme simlar
commttees back in ny days at UCLA. | renenber
tal ki ng about the m nutiae and | ooking at sone of the
points that seenmed to be critical at the nonment but

now having a conpletely different perspective.
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| have to tell you this is really regarding
people. This is regarding the clinical ability of
people to be productive in their lives. 1It's easy to
kind of ignore that, especially when you are doing
your job, which you all are doing fabul ously.

As a gynecol ogi st, you will probably | augh,
they always love to tell me, "God, you are a nale
gynecol ogi st. You don't know what it's |ike having a
pelvic exam You don't know what it's |ike having
ovari an cancer."

My reply woul d al ways be, "Well, | don't
know what it's |ike having ovarian cancer. | know

how to treat it. One of the things you m ght want
to know today is just real briefly what it's |ike
day-to-day being a severe asthmatic. This is just
what I'mgoing to | eave you wth.

If 1"mlucky, | only wake up once or tw ce
during the evening to take ny nebulizer of which ny
wi fe, of course, has to wake up with ne because

can't breathe and she has to as she is getting the

nebul i zer ready for ne, put on her clothes because
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she doesn't know if I'mgoing to make it or if we're
going to have to call an anbul ance or dash to the ER
wi th our portable nebulizer.

Then around 7:00 a.m if we do nake it
t hrough the night I do ny daily nebulizations, ny
medi cations, take ny Medrol which, by the way,
doesn't taste too good, and make it through the day.

By noon we have anot her nebulizer. W have
nore nmedi cation. W have the terrible side effects
of steroids which, trust nme, none of the side effects
you can imagi ne of Xolair are even renotely
conpounded to what it's like living day to day on
Medrol. |I'msure you are all aware of that.

By the evening you count your blessings if
you haven't had a severe attack during the day. You
wat ch your food intake because you are feeling weak,
yet you're so bloated you can't fit into your
cl ot hes.

Then you start another night and you wonder
if and when this is ever going to end, as soon and
acutely as it cane on. That is really what it's |ike

because when you can't breathe it's
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hol di ng your head under sand. I1t's diving under
wat er and not know ng when you can cone up

Xolair isit. It's the only thing that has
hel ped ne. | would like to thank the people from
CGenentech for comng up with such a wonderfu
medi cati on. Thank you very nuch.

CHAI RMAN PARSONS: Thank you very nuch.

The next speaker is Ms. Sandra Fusco- Wl ker
who will cone to the podi um

M5. FUSCO WALKER:  Good afternoon. My nane
i s Sandra Fusco-Wal ker and |'mthe nother of three
young adults who have grown up dealing with asthnma
and allergies. | want to thank you all for the
opportunity to speak here today.

|"ve been a volunteer with the Allergy and
Ast hma Network, Mdthers of Asthmatics. | have now
j oi ned the organi zation. | am an outreach education
coordinator. AANMVA is a nonprofit, patient
education, and advocacy organization. Qur mssion is
the dedication to elimnating death and suffering due
to allergies and ast hna.

Nei t her AANMA nor nyself has a financi al
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interest in the conpanies represented in this issue.
AANMA pays ny salary and they have covered ny
expenses to cone here today. | live in New Jersey.

AANMA is supported by famly and nedi cal
pr of essi onal donations and restricted and
unrestricted federal and pharnaceutical grants
i ncludi ng the conpani es represented here today. | am
here to represent the organi zation's views.

Hi storically inprovenents in asthna
treatment have cone in increnents for which patients
and their famlies are eternally grateful. Xolair
represents the first biologic for the treatnent of
asthma, a gigantic leap fromtraditional nolecul ar
t her api es.

Over the last few years we at AANMA have
been following the research on Xolair. W've
answered patient question. W get about 125,000 hits
a nont h between our phones and our e-mail at our
website. The questions are, "Wien is Xolair going to

be avail abl e? What does it do? How does it work?

s it a cure? WII it mean | can get a dog? How
much is it going to cost and will ny
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i nsurance cover it?"

Teaching fam lies about Xolair is an
opportunity to teach about the human inmune system
and the inportance of ongoing proactive nedical care.

AANMA does not view Xol air as shotgun therapy or a
reason to abandon effective asthma treatnment such as
al | ergen avoi dance, i mmunot herapy, i nhal ed
corticosteroids, bronchodilators, and other
nedi cations patients use.

| nstead, we view Xolair as an inportant new
option for treatnent that, once available, wll
| i berate adol escents and adults whose asthnma defies
existing therapies. Wile patients trust the FDA to
| ook at Xolair froma safety and efficacy viewpoint,
patient are hoping that Xolair, and access to Xolair,
wi || unshackle their Iives and renove the ever
present weight and unpredictability of asthm.

Thank you very much

CHAI RMAN PARSONS: Thank you very nuch.

The next speaker is Ms. Jennifer Merenda.

M5. MERENDA: (Good afternoon. Thank you

for allowing me to cone here today. It's a very
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i mportant issue. |'mjust happy to testify before
the commttee.

Again, ny nane is Jennifer Merenda. |I'ma
regi stered nurse wwth the R Adans Kelly Shock/ Traunma
Center in Baltinore, Maryland. |I'malso a wife, a
not her of two children, one of which has asthma as
wel | .

My comments today are on ny own behal f and
on behalf of nmy won. The Asthma and All ergy
foundati on of Anerica has hel ped ne make ny presence
here today possible.

|"ve been waiting three years to tell ny
story. Since birth I've had restricted airway
problenms. | spent the first two weeks of ny life in
t he hospital because of breathing difficulties.

| spent nost of ny early chil dhood years
restricted in ny activities, as nmedication to treat
my chronic synptons was not available. |Instead,
avoi dance was supposed to be the best treatnent,
whi ch was good in theory but was not practical in
real life, especially for a child.

| awakened many nights suffering with
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shortness of breath and rmade frequent retreats to ny
parents' room for assistance. | spent every
Wednesday afternoon and every Saturday norning in ny
doctor's office for a m ninmum of one and a half hours
while | received ny allergy seruminjection.

| endured tenderness and swelling at the
site that resenbl ed an egg beneath the skin surface.
Wnter nights were spent in ny bedroomwth a
vapori zer and frequent chest physiotherapy. | would
be sent home from school because | "I ooked" |ike |
was having too nuch troubl e breathing, even as |
pl eaded to stay.

| stopped allergy injections in ny early
teens as there did not seemto be any real benefit. |
began to use Primatine M st as that was the nost
useful over-the-counter nedication at the tine. |
grew tired of the doctor's office.

As | grewinto ny late teens ny breathing
and allergies worsened. | was tired of nedicine. |
was tired of reading every food | abel. | was al ways
taught to deal with nmy health problens and not use

asthma as an excuse. | did not want synpathy from
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anyone. | would rather enjoy |life, wheeze, take ny
i nhal er and nmove on. | guess that was part of being
a teen.

At the age of 17, | finally realized that
nmy asthma was not controlled. | began ny allergy
i njections again and was prescribed Theopholine tw ce
a day with Ventolin for breakthrough wheezing. Wile
both drugs certainly hel ped ny asthma, | experienced
several side effects.

Eventually | changed to a sustained rel ease
form of the Theopholine and had nore control, but
again, not without the side effects. Al ong cane
Serevent, and though | continued to have ny probl ens,
| felt it was under control. Little did | know what
control could be, however, until a friend of mne
with asthma told ne about a new clinical trial.

When | joined the Xolair trial | was told
the drug being tested was not yet approved by the
PDA, but that if | got the drug instead of placebo, |
woul d nost certainly see inprovenent. Truth

is, | didn't feel like | had
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anything to | ose and ny expectations were quite |ow.
To qualify for the trial, | had to stop current

nmedi cations. This was the nost difficult part, as |
had to restrict ny activities because of shortness of
breath. | couldn't even walk a flight of stairs.

| can't enphasize enough for you ny
surprise with this mracle injection | began to
receive. | did not experience any |ocal effects at
the injection site and ny asthnma synptons were
conpl etely all evi at ed.

Wiile | received the Xolair injections, |
experienced the life of a normal person. | say this
because prior to Xolair, people in nmy life would say
"you' re breathing heavy again" or "I can hear you

com ng around the corner before | see you."

Wth Xolair, | stopped clearing nmy throat
and coughing frequently. | could go anywhere w t hout
the fear of losing ny inhaler. I was no |onger

concerned about needing to have an inhaler in every
coat, in every pair of pants, in my car, or in a
rel ative's hone.

| was not afraid to go on vacation and be
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wi t hout a nebulizer machine. | did not rmake noise
breathing. | slept quietly. | did not wal k around
with ny nouth open. | did not have to worry about

restrictive clothing on ny chest.

My nose worked and was no | onger what |
refer to as "purely cosnetic...serving no function."
| was truly free. For the first time inny life,
felt like everyone else did not have his or her "eyes
of concern" focused on ne.

| told you in the beginning that |'ve
waited three long years to tell you ny story. That's
because when the Xolair clinical trial ended three
years ago, | imediately returned to a life of daily
asthmatic synptons. | felt | had sonething great and
now it's gone.

| ama registered nurse. | work in a center
that is known worldwi de. | continue to praise this
mracle drug to physicians and col |l eagues that | work
with daily. | field questions fromother patients
about the drug that once relieved ne fromthe msery
of ny ast hma.

And as a nurse, |I'Il be the first to say
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that prevention is where health care starts.
Prevention is what Xolair is all about as far as |I'm
concerned. The fact is, it is difficult for patients
to understand why a drug that has denonstrated so
much prom se has not been approved yet.

| continue to be asked by ny col |l eagues,
and by ny famly and friends, about where the drug is
currently in the approval process. | not only think
of nyself though. | think about how many energency
roomvisits for people with asthm
coul d be elim nated.

| think of ny son and the potential for his
life to be free from continuous nedication and
constant fear. | look to the future and hope that
many nore people with asthma will know what it means
to lead a normal life.

| sincerely believe Xolair can provide that
freedom | urge you today to recomend that this drug
be approved. Again, thank you for your tine and for
allowng me to share ny story.

CHAI RVAN PARSONS: Thank you very much

The next speaker is Dr. Stuart Stol off.
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DR. STOLOFF: Madam Chairperson, Menbers of
the Commttee, ny nane is Dr. Stuart Stoloff. | ama
Clinical Professor in the Departnent of Famly and
Communi ty Medicine of the University of Nevada School
of Medi ci ne.

In addition, I ama Menber of both the
Expert Panel 11 of the NHLBI "Cuidelines for the
Di agnosi s and Managenent of Asthma" and the NI H
NHLBI Sci ence Based Conmittee for Monitoring Wrld
Ast hma Research Literature.

| very nmuch appreciate the opportunity to
share ny perspectives on issues of inportance to your
consi deration of the approvability of Xolair for the
treatment of noderate to severe asthna.

Fromthe outset, | want to nmake it clear
that | amnot here to advocate a specific position on
whet her this particular agent shoul d be approved or
not, but to highlight the significant need for an
accurate di agnosis before such drugs are
adm ni st er ed.

Furthernore, | would like to note that any

drug that can reduce the synptons of nopderate to
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severe asthma and i nprove patient functioning and
wel | -being are greatly wel coned.

For the record, | would like to state that
| have no conflicts with respect to the approvability
of Xolair. | neither own stock in Genentech or its
conpetitors, nor do | consult for them

My appear ance today, however, has been
supported by Pharnmaci a D agnostics, which markets a
hi ghly specific PDA approved in vitro diagnostic test
that all ows physicians to accurately assess a
patient's sensitivity to a specific allergen to
tailor therapy appropriately.

As is clear to this Conmittee, asthma is a
di sease of staggering proportions, affecting over 26
mllion Anmericans and having significant individual
and societal inpact, and alarm ngly, the preval ence
of this disease is increasing.

Unfortunately, as identified in numerous
studies, asthma norbidity and severity
di sproportionately affects socially di sadvant aged

popul ati ons, including African Americans and
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residents of | owincome inner-city nei ghborhoods.

This reality highlights the inportance of
cost effective strategies for reducing the burden of
this disease, and the need for identifying those who
could benefit fromcostly therapeutic intervention
before their initiation.

Asthma is a nulti-factorial disease with
nunmerous triggers. The associ ation of asthma and
all ergy has | ong been recogni zed. Inhaled allergens,
such as pet dander, dust mtes, cockroach allergens,
nol ds and pollens, to which a patient is sensitive,
are known to increase asthma synptons and severity
and to precipitate asthna exacerbations.

Denonstrating a patient's relevant sensitivity

to inhalant allergens will guide the clinician in
i npl enenting therapeutic interventions, including the
recommendati on of specific environnental controls to
reduce exposures.

In July of 1997, the National Institutes of
Heal t h National Heart, Lung, and Blood Institute
(NHLBI') published Guidelines for the Diagnosis and

Managenent of Asthma. | had the honor of serving on
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t he expert panel that pronul gated t hese guidelines,
as well as the panel that updated these guidelines
| ast year.
| mportantly, the clinical practice
gui delines specifically note that for at |east those
patients with persistent asthma on daily nedications,
the clinician shoul d:
1. | dentify all ergen exposures
2. Use the patient's history to assess
sensitivity to seasonal allergens
3. Use skin testing or in vitro testing to
assess sensitivity to perennial indoor allergens
4. Assess the significance of positive tests
in the context of patient's medical history
The Cuidelines also specify the inportance
of an accurate diagnosis, as many conditions present
with simlar synptons. For instance non-allergic
synptons that present as allergy, such as rhinitis,
sinusitis and gastrointestinal reflux should be rul ed
out and nmanaged appropriately.
Unfortunately, today, alnbst 7 years since

t he gui delines were published, their inplenentation
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remai ns woefully inadequate. This |ack of adherence
to the Guidelines relates to the under diagnosis of
the severity of the condition, and hence the
percei ved need for testing, the difficulty in
obtaining a referral to a specialist and the
perception that allergy testing is difficult to do.
It is also likely that patients seeking a
"quick fix" are enanored by the prom se of new
phar macot her apeuti ¢ approaches, and as such are not
even aware that avoi dance of the agent they are
sensitive to may be the best therapeutic approach.
Primary Care Physicians nanage over 65
percent of allergy and asthma in the US and often do
so with mninml objective evidence of underlying
etiology. Only a very small, single-digit
percentage, of allergy patients seen by such
physi cians are actually tested for allergen-specific
| gE anti bodies, resulting in many bei ng m sdi agnosed
and therefore m streated.

A proper work-up, including allergy

testing, will not only enhance diagnostic certainty,
and determ ne appropri ate managenent, but w Il have
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significant cost saving advantages as well. This is
particularly relevant for a drug that is expected to
cost patients and providers over $10,000 per year.

It is ny belief that it is inperative for
all patients to have an appropriate work-up,
including allergy testing before consideration of
initiation of Xolair, or other drugs for managi ng
patients with noderate to severe asthma because there
may be factors that can be treated that could
di m ni sh the need for such treatnent. Conversely,
such an evaluation could identify patients who could
best benefit from treatnent.

Both allergy skin testing and allergy bl ood
tests are equally reliable in determ ning sensitivity
and one or the other of these approaches shoul d
therefore be routinely Xolair Advisory Conmttee
enpl oyed when eval uating patients with persistent
ast hnma.

The choice as to which diagnostic test to
use shoul d be based on the clinical setting and
abilities of the treating physician. In the prinmary

care setting, the necessity for training on both the
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procedure and interpretation of the result will in
nost cases preclude primary care physicians from
perform ng skin testing.

In vitro testing does not require know edge
of the "art" of skin testing, does not require
avai lability of allergen extracts, can be perforned
on patients who are taking allergy nedications or who
have eczema, and is not associated with systemc
reactions or increased risks.

There is increasing evidence that there is
a significant under classification of asthma disease
severity by treating physicians, which may in part,
underlie why testing is not occurring to the extent
it should. A study published this year by Wl fenden,
et al in the January 2003 issue of the Archives of
I nt ernal Medici ne denonstrates the significance of
physi ci an under estinmates of underlying di sease
severity on treatnment outcones. It found that
regardl ess of the physician group, patients’
perception of disease severity was greater than that

of the physician, resulting in asthma care
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that was inconsistent with national guidelines and
associated with poor patient outcones, including
underutilization of effective nmeasures and nore
frequent ER visits and hospitalizations.

Hal t erman and col | eagues published fi ndings
of an underestimation of asthma severity anmong urban
children with asthma. This study published in
February, 2002, in the Archives of Pediatric and
Adol escent Medicine, found that only one-third of
children in the sanple received the reconmmended daily
therapy for their level of asthma severity.

Many have postulated that difficulties
experienced by both patients and physicians in
recogni zi ng asthnma severity and subsequent under
treatment may be a reason for the high | evel of
asthma burden in this country.

This is best exenplified by the finding of
Fuhl brigge, et al in a recent publication in the
Ameri can Journal of Respiratory and Critical Care
Medi cine (COct. 2002) that found that when patients

are appropriately classified, over 70% of patients
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have noderate to severe persistent asthna.

The fact that many of these patients were
considered by their physician to have mld
intermttent asthma resulted in the failure of
appropriate treatnment nodalities to be instituted.
| am concerned, that as new t herapeutic approaches,
such as Xolair, are approved that patients and
physicians wll view themas a panacea.

This will result in many nore patients
being treated with pharmacol ogi ¢ approaches w t hout
an adequat e di agnostic work up. This will not only
potentially expose themto unneeded therapies, but
al so prevent them from having the necessary know edge
to practice avoi dance.

| think this is particularly inportant for
an agent with an anti |1gE nmechanism as many wl|
think that it adequately addresses synptons of an
allergic nature. Such an outcone, | fear would
further enhance the underdi agnosis and m streat nent
that is ranpant in asthma care.

| woul d encourage the Conmittee to consider

that the labeling for Xolair stipulate that
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di agnostic evidence of an allergic (IgE) etiology be
established if this therapy is to be appropriately
initiated.

The routine utilization of diagnostic
testing in evaluating patients with persistent asthma
woul d identify the appropriateness of treatnment for
the patient and di m ni sh synpt ons.
| mprovi ng the diagnosis and classification of asthma
severity will inprove patient outconmes and have a
positive effect on overall public health.

Enhancing the ability of the primary care
physician to effectively assess whether an allergic
etiology underlies a patient's asthma synptons shoul d
help to ensure the rational selection of therapeutic
nodalities and result in inprovenent in quality of
life for both the patient and their famly.

| appreciate that opportunity to offer
t hese comments and woul d be happy to answer any
guestions you m ght have.

CHAI RVAN PARSONS: Thank you very nuch.

The next speaker is M. Ted Vall ejos.
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MR. VALLEJCS: Hello, ny nanme is Ted
Val | ej os. Thank you for taking the tine to listen to
me. | amhere today with the help of the Asthma and
Al | ergy Foundation of America, but ny comrents are on
my own behalf. | hope that after listening to ny
hi story and experience with Xolair, this will help
you make the decision to approve this new and amazi ng
medi ci ne.

Throughout ny adult life and the majority
of ny childhood, | have never experienced the freedom
fromasthma that | did for the short tine I was on
Xolair. At the age of 7, | aspirated a silver tip of
one of those old, black governnent/mlitary pens and
my life with asthma began.

Since then, | have had ER visit after ER
visit and hospital adm ssion after hospital
adm ssion. My nedical chart is the size of a |arge
phone book. At the age of 13, ny doctor told ny
parents that due to ny asthma, we had to | eave

Hawaii. O course, ny brothers and sisters were not

very happy.
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|"mcurrently 38 years old, married, |iving
in San Diego, and working as a Respiratory Therapi st.
The nove to San Diego definitely decreased ny ER
visits and hospital adm ssions.

Fromthe ages of 7 to 24, | was admitted to
t he hospital about seven or eight tinmes. In 1989 at
the age of 25 1 was intubated for the first tinme. |
was again intubated in 1991. Another |ICU adm ssion
foll owed a year |ater.

In 1994, a co-worker recommended | consult
with Dr. Eli Meltzer who hel ped nme gain control of ny
asthma. | have not been intubated, hospitalized, or
gone to the ER since, but | always had to worry about
wheezi ng and shortness of breath.

Prior to seeing Dr. Meltzer in '94,1 was
wheezi ng daily and awakeni ng al nost every night from
my asthma attacks. | had to sleep with a nebulizer at

ny bedside. My upper airway was always mldly stuffy.

My nedi cations included Uniphyl 1200ng QD,
Azmacort 4 puffs BID, Intal 4 puffs BID, using ny

al buterol inhaler 6-16 tines a day (about a canister
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a nonth), and Predni sone bursts about 4-6 tinmes a
year.

Dr Meltzer changed ny reginmen to al buterol
nebulizers BID, Serevent BID, Uniphyl 1200ng QD
Aerobid 4 puffs BID (now on 4 puffs Flovent 220nt),
al buterol MDI PRN, 20ng Prednisone QD (for about 4
nmont hs then changed to QOD), and Claritin (but now
Al |l egra).

Thi s new regi mren hel ped reduce ny wheezi ng
and cut ny prednisone bursts to once or twi ce a year.
For alnost two years | tried allergy-desensitizing
shots with no success. | could not get out of the
first phase because ny wheezing would flare up.

| have al so been taking Prilosec for ny
stomach pains and gastric reflux. | have tried
Accol ate (and now Singulair). Singulair has hel ped ny
synptonms a little and I have been weaned from ny
predni sone dose from 20ng QOD to about | Org QOD

Approxi mately two sumrers ago,
volunteered for the Xolair clinical research study.

By the mddle of the trial, I was feeling and
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breathing really well. My wheezing would rarely flare
up and ny nose was not as stuffy.

In fact, by the end of the trial | was
exercising on a regular basis. My breathing was so
strong | started jogging. Until that time, | had
never been able to run continuously for nore than a
mle in nmy 38 years.

Fortunately, | was able to receive Xolair
for an additional three nonths after the trial.
During that tinme, | was able to take nyself off of
Predni sone and the 1200ng of Uni phyL | was al so able
to decrease ny Flovent usage from4 to 2-3 puffs each
day.

My PFTs showed i nprovenent-ny FVC increased
fromthe md 80s to the md 90s, ny FEV) went from
the md 60s to the md 70s, and ny FEF25-75 increased
fromthe lowto md 30s to the md 40s.

My 1 gE bl ood | evel had dropped.

It was the best | had felt in a long, long tine. |
ran nmy first 5k run without stopping to walk. A nonth

later, | ran another. It was amazing. | had ny
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inhaler with me, but didn't need to use it.

During the last two nonths on Xolair and
even for a couple of nonths after, | was able to
| eave the house without ny inhaler in ny pocket. This
was sonething | had never experienced before! Never
inny life did 1l think | could | eave home without it!

Unfortunately, it has been a little over a
year since ny last injection of Xolair. My asthnsg,
wheezi ng, shortness of breath, stuffy nose, and
having to have an inhaler in ny pocket at all tines
has gradually returned. | actually still feel better
than | did prior to the study.

In fact, although |I had never been able to
participate directly in sports growi ng up, thanks to
the benefits of Xolair | joined a softball team M
teamis 7 and 1 and heading into the playoffs and I'm
actually mssing a gane to be here with you today.

|"mcurrently in the mddle of ny second
softball season and it is getting nore difficult to

run those bases. | tighten up very easily. | can no
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| onger jog or run for pleasure. And, although I'm
still off the prednisone, I'mback to 4 puffs of the
Fl ovent, back on a little bit of Uniphyl (400ng), and
Al l egra (these along with the others | nentioned
earlier-Singulair, Serevent, and Pril osec).

Anot her nice thing about Xolair was that it
didn't give ne the typical side effects like trenors,
like the feeling of your heart poundi ng out of your
chest, stomach pains, nausea, hunger, feeling tired,
or ny face looking like a nmoon (just to mention a
few).

| believe that if | could continue with
Xolair, | could naybe get by with only the
mai nt enance drugs Flovent and Serevent. Perhaps
sonmeday | might get by with just Xolair. |'m not
sure. But | amsure that | could definitely live the
rest of nmy life free of asthma if Xol air was
approved.

| thank you very nuch for your tine to
listen to ne.

CHAI RVAN PARSONS: Thank you very much

Thanks to all of the speakers today. | would al so
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like to ask if there is anybody in the audience that
woul d |i ke to speak today. |If there is anybody, we
woul d ask that those coments be |imted to three

m nut es.

If there is no one else, then again | would
like to thank the speakers today and al so the three
peopl e who submtted witten testinonies on the
behal f of the drug. W are going to nove now into
t he next section of the neeting which is for the
commttee nenbers to specifically address the 10
guestions that the FDA has asked themto eval uate and
consi der.

| would |ike to just preface the beginning
of this discussion to say there are indeed 10
guestions that are fairly extensive that the FDA
woul d I'i ke some di scussion and consi deration on.

What the plan is is we will discuss each of
t hese, develop potentially some consensus comrents
but that only the |ast one, No. 10, will be take a
formal vote. Oten tinmes we vote on nultiple
guestions and this plan is to be voted only on

guestion No. 10.
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|"mgoing to start the discussion by
reading the first question and then we will open it
up for conmttee discussion. The first question we
are requested to consider is states:

1) The table below indicates the results
fromthe four random zed, placebo-controlled, doubl e-
bl i nded studi ed of subcutaneous omalizumab in
allergic asthma submtted by Genentech. The results
are summari zed by the analysis of the percentage of
patients with at | east one exacerbation. The table
is presented in your packets.

Addi tional studies in allergic asthm
patients include a phase 2 intravenous study, and two
controlled but open I abel trials designed primarily
for safety assessnents.

O her endpoint variably reached nom nal
statistical significance, but for nmany of these
endpoi nts the differences between groups was of
uncertain clinical neaning.

The two specific questions are:

a) Pl ease di scuss the exacerbation

results with attention to whether they provide
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substantial evidence of meaningful efficacy of
omal i zumab.

b) Do any of the other endpoints strength
the efficacy findings? |If so, which specific ones?

Now, what | would like to have the
committee note is many of the next nine questions
actually address fairly specific points that relate
to this general point. W'I|l start the conversation
with this nore general open discussion and then we'l]l
go to sone of the specifics and nove forward. | wll
open it up to the first question. Coments?

Dr. Fink

DR FINK: Cearly, tine to exacerbation
has been used as a fairly standard neasure of
efficacy in asthma trials. Mre inportantly, drugs
t hat show i nprovenent in pul nonary function but don't
prevent flairups do little to inpact upon the cost or
the nortality of asthma. | think ascerbation rates
has generally becone regarded as one of the nore
stabl e and one of the nore inportant endpoint

measures for asthma trials.
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CHAI RMAN PARSONS: Additional comrents from
ot her nenbers of the conmttee? Do other nenbers
have specific coments regardi ng ot her endpoints and
how t hey either strengthen the efficacy findings?

Dr. Schatz.

DR. SCHATZ: Well, | think actually nost of
the other endpoints |ooked at in nost of the trials
woul d be supportive. Particularly steroid reduction
is sonething that is medication sparing. That is
useful, particularly in the case of not showi ng an
increase in rescue therapy, for exanple, and quality
of life.

Granted, there could be some question as to
whether .5 is or isn't significant, but | think nost
people feel that is neaningful and, therefore,
think the quality of life change is in the sanme
direction as a very inportant patient-centered
outcone i s supportive.

CHAI RVAN PARSONS: Addi ti onal conmments?

Dr. Atkinson.

DR. ATKINSON: If | can turn ny mke on.
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| would just like to make a comment that it seens
that there nmust be -- we're using IgE and sort of
vague definition of allergic asthma which everybody,
| guess, would agree has not been well|l defined as
sort of the indication that this drug nay be
effective.

It seens that there may have been a very
wi de variation in the trials that were done. Sone
people fromthe testinony today apparently got
tremendous benefit and ot her people presunably
recei ving none.

Sone peopl e even discontinuing treatnent so
there may be a wi de anount of response and we may
actually not know who is going to respond very well
until they are placed on a clinical trial basically
of the nedication.

CHAI RVAN PARSONS: And | would like to
comment and ask other committee nenbers for their
opi nion regardi ng al though the exacerbation results
appear by many to be significant, it appears to be
for a fairly select patient population. Do other

peopl e have comrents on that?
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That relates to the next question we're
going. In terns of is there meaningful efficacy, how
does this relate to the patient popul ati on studies

and is it potentially extractable to others?

Dr. Fink
DR. FINK: | don't know that you can
extrapolate it safety to other populations. | am

particul arly concerned about the exclusion of any
trials | ooking at snokers. A |arge nunber of them
were severe adult asthmatics that snoke and it's just
areality of life. Exclusion of them provides us
wth no data as to whether this drug would be nore or
| ess effective in that group.

One coul d al so question the issue of the
overlap, at least in clinical care, of chronic
obstructive pul nonary di sease and asthma. There is
no data to bear upon that issue which is, again,
anot her | arge popul ati on of people who m ght or m ght
not be exposed to this drug. There it would be
critically inportant if their COPD have an allergic
conponent or not.

CHAI RVAN PARSONS: Dr. Joad.
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DR JOAD: Well, with regard to the
proposed indication, | would think that the allergic
ast hma does need to be defined according to the group
that was studi ed, which neans at |east one test, skin
test or in vitro test, looking at true allergy, that
shoul d be part of it.

Then the other group I'munconfortable with
is the group over 65 which I think will come up in
the safety part also. It's too small a group. It
didn't show that nmuch efficacy and then there will be
side effect concerns.

CHAI RVAN PARSONS: Dr. Schat z.

DR. SCHATZ: | would just like to echo you.

You certainly can't extrapolate this to a group of
pati ents who have characteristics totally different

t han those who were studied and that is the case when
it cones to specific IgE

Consi dering the presunmed nmechani smof this
drug it's an additional reason why | would certainly
not want to extrapolate this to patients who don't

have denonstrabl e specific IgE to perennial antigens.
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CHAI RVAN PARSONS: As a group before we go
on to question two, | think it would probably be
hel pful for the FDA if we could sort of give our
i ndi vidual opinions. Not a vote yes or no but just
generically do we overall feel that there has been
denonstrati on of nmeani ngful efficacy of this drug in
t he patient population tried.

MR, MARKS: Actually, before you go on to
that, | would like to ask for a little bit nore
di scussi on or advice draw ng upon conments of Dr.
Schatz and an earlier one of Dr. Joad.

On the Juni per AQLQ to understand how you
t hi nk about that, as was shown on the Genentech
slide, there was a difference in the percentage of
peopl e who achi eved a .5 change and that was
different between the two groups.

However, the nean or nedi an between the two
groups overall, that difference was on the order of a
quarter point. | would |like perhaps a coupl e of
comments to understand how you think about the
di fference between | ooking at the two groups overal

and focusing upon the percentage who hit a criterion
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change.

CHAI RVAN PARSONS: Does sonebody want to
speak to that specifically?

DR. SCHATZ: Wwell, | nean, | just would
poi nt out that, and, again, |I'mnot a
psychonetrician, but | think that the way that
instrunment has been validated, | think one can have
confidence in that as a substantial change. Looking
at individual patients conpared to thenselves in a
situation like that, | think, is inherently
meani ngf ul as opposed to neans that may m ss
i ndi vi dual changes.

| guess the conbination of the fact that
|"mconfortable with that as a significant change
based on the validity type testing that's been done,
and the idea that that involves an individual patient
who has nade a significant change nmakes ne
confortable with that.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER. | agree with Dr. Schatz. [|I'm
not concerned with the use of the AQLQin that it

shows a change. |'mnot concerned that
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exacer bati ons change. |'m nost concerned about the

i mpreci sion of the population studied the difficulty
of identifying what's allergic. The older patients

who have not been -- there is no experience and who,
by the way, are frequently not allergic.

CHAI RVAN PARSONS: Does anybody on the
conmi ttee have anynore comments regarding the initial
ef fi cacy nmeasurenent which is specifically the
decreasi ng exacerbations in terns of the relative
per cent age change between the groups in the studies?

Do people feel that was a strength?

Dr. Joad.

DR JOAD: | just would like to nmake the
comment that that I'mnot sure | felt that the study
used state of the art managenent of exacerbation
based on what | said earlier about a clear action
plan that could be easily instituted early in
exacer bati ons.

So | do feel that it shows efficacy in the
situation in which it was used. Wether it is really
better than the national, then very good institution

of what we shoul d be doing according to
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t he national guidelines we don't know and we probably
won't know.

CHAI RMAN PARSONS: Dr. Fink.

DR. FINK: Just, | guess, a perspective
comment that if one |ooks at the reduction in
exacerbation rates, the relatively nodest inprovenent
in FEV2, and the changes in the quality of life
scores, they are simlar to or superior to sone of
the other drugs that we currently consider our
mai nstay of asthma treatnent.

Many inhal ed corticosteroid trials have had
difficult showng a .5 change in quality of life
scores. | think in conparison to currently used
drugs the data presented here is actually fairly
robust and fairly conparable to drugs we all feel
confortable as called nmai nstays of asthma treatnent.

CHAI RMAN PARSONS: O her additi onal
comments regarding the efficacy neasurenents that
wer e perfornmed?

Dr. Chinchilli

DR. CHINCHILLI: Yes. | just wanted to ask

the clinicians on the panel if they are
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satisfied with the FEV1 i nprovenent since it is
nodest, or is that just pushed aside because the
i nprovenents in the exacerbation rates are inportant?

CHAl RMAN PARSONS: Dr. Apter.

DR. APTER | have another comment | ater
but that danpens ny enthusiasm

CHAI RVAN PARSONS: Dr. Schatz, you had an
answer to that question?

DR. SCHATZ: On the other hand, there is
quite a bit of information where studies have tried
to eval uate neasures of asthma control, particularly
synptom oriented and other things and FEV1. There is
often not a very good correlation. | think it has to
do with a couple of things. It has to do with fixed
instruction that can lead to changes in clinica
status that just don't get neasured in FEV1.

It has to do with FEV1s bei ng neasured as
percent predicted but you woul d never know what that
is, really what is optimal for that individual

patient. |'mless concerned about that because |
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bel i eve that good asthma control neasures don't
al ways correlate as well with FEVL.

CHAI RVAN PARSONS: Dr. Apter, you had
anot her question?

DR. APTER. | was goi ng back to anot her
poi nt, the concern that the patients that were tested
m ght have had positive tests to cats and dogs but we
weren't presented with any data about exposure to
t hose al |l ergens and about change in asthma paraneters
wi th continued exposure. | think this data is
i mportant for understanding if this is a drug that
can address true allergy.

CHAI RVAN PARSONS: Dr. Swenson.

DR. SVENSON:. Well, with regard to the
meani ng of the efficacy results, I'malittle bit
di sappointed that these are not as great as we all
woul d have hoped on the nean despite sonme novi ng
stories here for individuals that have benefitted
t renmendousl y.

The | ack of use of other control or
nmedi cations in the big studies |eads nme to think that

i f anything had those therapies been part of
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their standard therapy the results m ght not have
been as inpressive as were presented here. It nade a
strong case for the conpound than might really truly
exist out in the real world.

CHAI RVAN PARSONS: | actually had simlar
concerns regarding that. Indeed, if patients had
been on what has been di scussed here as sort of
standard treatnent, if that had been the primary arm
that was being conpared to, that indeed the actua
di fferences seen may not have been quite as | arge.
think wi thout doing a trial conparing those two
groups it would be hard to say for sure but | had
sim | ar concerns.

Are there other coments regardi ng question
No. 1 or were there other specific features of

question No. 1 you want to discuss before we noved

on?

Dr. Joad.

DR. JOAD: | was just going to ask Dr.
Chinchilli the question about the quality of life

results. The fact that you can show a big

statistical significance using fixed change and
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percent age of patients who have that fixed change
versus a nean change, to ne it neans that there is a
vari abl e response. Sone peopl e responded very wel |
and ot her people may not. You lose it because of the
nmean i ssue.

DR. CHI NCHI LLI: Yeah. Well, that can work
both ways. That can work in your favor or can work
agai nst you. Since the data weren't presented with
the neans, |'mnot sure what happens in this
particul ar case.

MR. MARKS: Actually, when the neans are
cal cul ated those do hit nomnal statistical
significance very well as well. These were pretty
wel | -si zed studies for those types of tools and there
is definitely a statistical significant difference.
Qur questions are regardi ng how neani ngful are the
differences in terns of how you view t hem

DR. CHINCHILLI: So it was significant both
ways?

MR. MARKS: Yes. The statistics were

significant in any manner of | ooking at them
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DR JOAD: M point is that we thought that
a 15 percent -- when 15 percent of the people had
| ess exacerbations, we thought that was robust. But
when 15 percent have a decrease of .5 on the quality
of life, we are wondering whether it's robust or even
matters.

| think somehow it comes out in statistics
or sonet hing when the nmean changes | ess than the .5.
That is, the difference in the neans is less than .5
which is the clinically inportant difference on that
scal e.

CHAI RVAN PARSONS: | think part of the
i ssue may be -- |I'mnot speaking for everybody but |
think part of it is a 15 percent change sounds
meani ngf ul but what has changed? One was an
exacerbation rate that | think nost people around the
tabl e have decided is a neani ngful change.

The question is is 15 percent change -- the
next 15 percent change is a change of .5 on a scale.
The question is is a change of .5 on a scale a real
change. | think that was the question to the

commi ttee.
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If it is considered a real change, then a
15 percent change between two groups -- do you see
what |'msaying -- nakes a big difference. So the
gquestion that cane out to people, and people have
commented that a change of .5 on that scale they felt
was significant. |Is that correct? Does that help
clarify the issue as to what the --

DR JOAD: Mnimally significant.

CHAI RVAN PARSONS: So a change of .5 if
considered mnimally significant. Ckay.

Dr. Chye.

MR, OHYE: On the subject of quality of
life, trying to get significant data fromthe study
is the holy grail. 1've been in this business about
40 years and here is a conpany that used a validated
i nstrunent.

| think it is accepted that .5 difference
is not mnimally significant. It is the nunber that
you want to hit to show that you have achieved
adequate quality of life. At least that's ny
i npression here. Maybe |I'm m ssing a point.

One last point, a general point with
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reference to this first question, | think when you
| ook at all of the data it is unusual to see when you
have a nyriad of studies like this that there are no
outliers where you have one or two data points,
primary or secondary, that go in the other direction.
Al'l of the data appear to ne to go in the direction
of this product is useful and safety.

CHAI RMAN PARSONS: Dr. Fink.

DR FINK: Just | guess an issue to bring
up for discussion. | think the evidence of
meani ngful efficacy is I'ma little concerned with
t he proposed indication which says mai nt enance
therapy. Admittedly, it doesn't say |long-term
mai nt enance therapy but what is the |evel of tine
t hat mai ntenance therapy includes froman FDA
st andpoi nt ?

Is that a six-nmonth study, a one-year
study, a three-year study, a five-year study?
Mai nt enance therapy potentially inplies |long-term
usage of the drug although there clearly was no
m ni mal | ong-term data present ed.

MR. MARKS: | would note first that the
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i ndi cation that you've seen is the indication as
wor ded as requested by Genentech. That indication
has not been any negoti ated concl usi on between the
agency and Genentech. It is sinply the indication
request ed by Genentech.

As regards the intended use, | believe the
intended use is in essence very |ong-term use.
Consequently sonme of the questions we are asking
| ater on touch upon sone aspects of that intention.

Lastly, with regards to the idea of how
| ong they studied this one need to have before one
can contenplate the long-termuse of a product, |
think that is very nuch dependent from a di sease
setting to disease setting. There are no agency
standards for all diseases where a treatnent is
intended for long-termuse. That is how long the
ef fi cacy has to be evaluated for.

Whet her or not there has been sufficient
eval uation -- | should say whether or not all of you
feel there has been sufficient evaluation to
contenplate that kind of use would be an inportant

comment for us to be hearing.
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CHAI RVAN PARSONS: M. Chye.

MR. OHYE: On the subject of |ong-termuse
or chronic use drugs, | believe the FDA does have
general guidelines with reference to the nunbers of
patients, the duration of therapy, the type of
studi es that were required.

As a matter of fact, if | were sitting on
the research board of CGenentech when they brought
this programto nme for review, | would conpare the
overall programthat they have in m nd agai nst these
general guidelines and what | am aware of happened in
the case of other drugs that were approved for
chronic therapy. | think the data presented today
are well within the paranmeters of those general
gui del i nes.

MR. MARKS: W have general guidelines on
the safety testing for chronic disorders but, as |
said, | think that for efficacy sorts of testing the
nature of the disease very nuch directs what may be
appropriate in each individual setting.

DR. VEISS: And the guidelines which you

are probably referring to are the I CH guidelines for

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

252

chronic use for therapies for chronic use for

di seases that are not serious or life threatening and
are intended for chronic use are basically m nim
criteria, the idea being that there are signals or
extra areas of concern that you would want to go
above even those m ni mum

CHAI RVAN PARSONS: | think we'll nove on to
t he second question which starts to get into sone of
t he specifics that people have already started to
talk about. | think this will encourage di scussion.

The second question is:

2) Subjects receiving several types of
chroni c nedi cations used in asthm managenent were
excluded fromthe mgjority of the studies.

Therefore, there are little to no efficacy data in
such patients. For exanple, Studies 008 and 009
excl uded patients receiving any of the foll ow ng:

| eukotri ene nodi fyi ng agents, |ong-acting beta

agoni sts, cronolyns, anticholinergies, oral steroids
and xant hi nes.

Study 011 all owed | ong-acting beta agonists

and oral steroids, but excluded the other
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agents. Patients enrolled in Study 011 on average
wer e on hi gher dosages of inhaled steroids than those
in Studies 008 and 009.

In studies 008 and 009 significant
di fferences were observed between treatnent and
pl acebo groups in the nunber of asthma exacerbati ons.

However, Study 011 results were at best only
partially suggestive of reductions of exacerbations
associated with omali zunab use and only in patients
on inhaled steroids. Anobng patients on oral steroids
at enrollment there was no difference observed
between treatnment arnms in exacerbations.

O note, non-Caucasian patients were
somewhat underrepresented conpared to the preval ence
in the general U. S. asthma popul ation. No clear
efficacy differences related to race were identified
within the limted data avail abl e.

There are two parts to this question.

a) | f approved, should the indicated
popul ation be limted to only the popul ati ons studi ed

and in which efficacy has been shown, or is
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it reasonable to extrapolate efficacy to w der
popul ati ons? Popul ations to consi der include:
o] Patients receiving only inhal ed steroids
o] Patients receiving inhal ed steroids
irrespective of any other concomtant

ast hma control |l er nedications

o] Patients receiving mai ntenance therapy
with oral steroids
o] Any other allergic asthma subpopul ati ons

Part B of the question is:

b) Shoul d any of these popul ations be
studied in additional controlled trials?

Also inplied, | believe, in this question
are there patient popul ati ons who shoul d not receive
t he drug based on the informati on we've received at
this tine.

|"mgoing to open this up for discussion.

Dr. Fink

DR FINK: Well, ticking off one of the
first parts, the use of other drugs. It's not
normal ly a standard that says your drug has to be

showing -- has to show efficacy conpared to nmultiple
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ot her controller agents. It clearly shows an added
benefit to inhaled corticosteroids.

By its nechanismof action, it is unlikely
that any of the other drugs would interfere with the
effects seen with the study drug but it's probably a
two-way street and nay be nore conpl ex.

| f you take I gE out of the allergic
cascade, it may be that sonme of these other ancillary
agents woul d | ose much of their efficacy as
addi ti onal add-on agents in the treatnent of asthna
once you took the allergic conponent out of asthma

So |l think it's a two-way street and you
could equally well ask who has to neet the standard
of treatnment or do the studies. Does a |eukotriene
nodi fyi ng becone unnecessary if you are on
omal i zumab.

CHAI RVAN PARSONS: Dr. Schat z.

DR. SCHATZ: | guess a couple of points in
response to that. No. 1, | think it's inportant that
it'"s not just that they are getting it but they are

uncontrol l ed on inhal ed steroids. | think that
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is an inportant piece.

Secondl y, experience woul d suggest that
patients who are truly steroid dependent it's very
hard to find anything to work, although we have heard
sonme testinonial that it sonetinmes can. Cearly
there is no data presented to us here to suggest that
in that group as a whole it works. | would be
unconfortable with that.

Al though | agree that | think to expect
| ots of conparative trials, which is what as
clinicians we'd always |like to see to know where a
drug fits, but | don't think that is necessarily
reasonable, in answer to Part Bl would |Iove to see a
study that conpares inhaled steroids plus Xolair to
i nhal ed steroids plus a | ong-acting beta-agoni st.

CHAI RVAN PARSONS: One question that | had
as | | ooked through and maybe ot her conmittee nenbers
can help me is how do you decide who is controlled on
i nhal ed steroids and who is not? Are there criteria
out there that we can cone up with that sort of state
who actually is controll ed?

| mean, there were no maxi nmal doses used.
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People didn't get pushed to naxi mal doses of inhal ed
steroids. There was nmade a determ nation that they
were or were not controlled. Anybody have any
coments on that?

Dr. Apter

DR APTER Well, first of all, the NHLB
gui del ines can be used to specify current control.

For exanpl e, not needing short-acting beta-agoni st
nore than twice a week. Not waking up at night.

| mprovenent in peak flows. Also for research there's
asthma control questionnaires. There are validated
guesti onnai res.

CHAI RMAN PARSONS: Dr. Schat z.

DR SCHATZ: And related to this | think
anot her way of assessing control and who really was
studi ed and benefitted in this popul ation, one could
include that it would be patients not controlled on
i nhal ed steroids and with an FEV1 on inhal ed steroids
| ess than 80 percent of predicted.

CHAI RVAN PARSONS: | think that is going to
be fairly inportant for people who are prescribed

this drug that they really have a clear

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

258

under st andi ng of what not controlled on inhaled
steroi ds nmeans and what the other options are.

One of the other groups that -- a couple of
the other coments that sone peopl e have expressed
concerns about the elderly population. Are there
concerns about ethnic mnorities in terms of do they
need to be studi ed nore?

Dr. Chinchilli

DR. CHI NCHI LLI: Yeah, | would reconmrend
that studies be done in the mnority popul ati ons.

Did | hear right this norning that Genentech is going
to collaborate with the intercity asthma study group
on a study?

DR. JOHNSON: Charl es Johnson, Genentech.
Yes, we will be having discussions with the intercity
wor ki ng group. Dr. Busse, Dr. Mrgan are
representatives of that group and we are actually
pl anni ng a nmeeti ng on Sunday evening to tal k about
possibilities for studying, nostly in those groups,
children in the intercity asthma group.

DR VWEISS: Can | followup and ask if you

have any thoughts, though? |In addition to just
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studi es, what your thoughts would be in terns of
study design. Do you think that should be placebo
controlled trials or sone type of direct conparison
to other existing therapies?

CHAI RMAN PARSONS: Dr. Schat z.

DR SCHATZ: | think the current standard
of therapy really is conbined with | ong-acting beta-
agoni sts and inhaled steroids are certainly the nost
recent. The NI H guidelines suggest that. | think
t hat one would never go wong in a study by trying to
see what this adds to this therapy.

CHAI RMVAN PARSONS: Do peopl e have comments
regardi ng the popul ation and should this drug becone
avai |l abl e? What about people are on mai nt enance
therapy with oral steroids? Wat's the committee's
feeling about that population in terns of efficacy
shown and is that one that needs further study? 1Is
this one that should be considered? That is part of
this question.

Ms. Schell .

M5. SCHELL: | really believe that nore

peopl e should be studied with oral steroids because,
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again, | feel that our nore severe asthmatics are
treated with it as conpared to inhaled. The ones
that are on inhaled they go on bursts of the oral
steroids a |ot and those are the ones |I'm concerned
about .

Al so, | have another question, if | may,
regardi ng seasonal allergies. | guess it wasn't
clear to me do you take this drug only during that
season or do you take a mai ntenance dose all year
long, or is this -- |1 wasn't clear on that part of
it.

MR. MARKS: This product is intended as
continuous treatnent throughout.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER It's also, as far as |
under stand, not investigated for seasonable allergy
so | don't knowits efficacy at all.

CHAI RVAN PARSONS: Dr. Fink.

DR. FINK: The seasonal allergy raises,
particularly in pediatrics, an interesting question
because there are nmany children who only have

significant exacerbations in the spring or fall and
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whet her they need year-round treatnment with a drug
that is both injectable and expensive clearly should
be investigated because nmaybe they only need it from
February through June when it's the spring pollen
season.

CHAI RVAN PARSONS: Do you think that starts
to get into question No. 3, which we haven't |eft No.
2 yet, but specifically what the definition of
allergic asthma is?

DR FINK: If it doesn't, it's separate.
The other comment | would |like to nmake on oral
steroids, | think it is inportant sonehow in the
| abeling at least to indicate that patients on
chronic oral steroids did not show benefit.

| think the wording has to be very careful
t here because nany people are going to becone
confused about pul se steroids which did not seemto
interrupt or show a problemw th efficacy versus
daily or every other day oral steroid therapy where
it did not show a reduction in exacerbations.

CHAI RVMAN PARSONS: Dr. Joad.

DR. JOAD: Regarding the proposed
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indication, | would like it to say, "lnadequately
controlled despite institution of the national
guidelines.” Although |I don't feel |ike they
conpared it with the national guidelines, that would
restrict the use even nore than it would be otherw se
to ones that really fail what we all think is
national, what we should be doing for care.

CHAI RMAN PARSONS: Dr. Fink.

DR. FINK: The only problem | guess,
have with that concept, particularly when you get
into adol escent intercity asthma which has sone of
t he hi ghest hospitalization and death rates for
asthmatics, these are notoriously nonadherent
patients.

The idea of saying that you are going to
claimthat they are taking three or four drugs
regul arly before you consider an injectable that you
can control in your office doesn't necessarily nake a
| ot of sense to ne.

CHAI RMVAN PARSONS: Dr. Joad.

DR. JOAD: The guidelines would only say

that for control of nedications you need two and the
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two are now one. It's not that hard.

DR. FINK: Well, but then do you require
that before a patient qualifies for this drug the
parent has to stop snmoking in the honme?

DR. JOAD: No. | think -- what |I'm saying
is | don't think we need to do this study that you
are saying to conpare it with the best therapy that
we now have because | think that would be a big
expense.

|"mnot sure it's really indicated to do
that. | just think it shouldn't be added on until
t hey have done their best according to the
gui delines, which I think are extrenely reasonable
for intercity populations which | also take care of.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER. This drug will be a big expense
so |l think it's very inportant to understand how it
conpares to the national recommended treatnment. O
course, | do think it is very inportant to sort it
out in the intercity popul ati on because they are at
hi ghest risk for a poor outcone.

CHAI RVAN PARSONS: |I'mgoing to go on to
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Dr. Schatz but just as a rem nder that the discussion
of cost is not part of what we have been asked to do
t oday.

DR. SCHATZ: | just wanted to add one ot her
perspective. W talk about intermttent exposure to
remnd us that intermttent -- again, anaphylaxis was
not a big problembut one way to increase the
i nci dence of anaphylaxis, at |east to other agents,
is to have intermttent exposure. | think that as we
t hi nk about that as an option, | think we have to be
concerned about that as an increased risk.

CHAI RVAN PARSONS: Fol | ow ng-up along with
that, | had two questions. One is is there a patient
popul ation out there that we think is potentially at
i ncreased risk for anaphylaxis that we woul d
recommend potentially not getting this drug in terns
of answer to this question. Do people have thoughts
about that?

The ot her popul ation that cane up in
di scussions earlier were people who had known

mal i gnanci es and there have been sone di scussion
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about whet her those patients should be considered for
this drug. Do people have comments on either of
t hose?

Dr. Apter.

DR. APTER |'m not concerned about
anaphyl axis fromthe data shown because there were so
few cases. | am concerned about the long term use of
this nmedication and the use of the nedication that
can potentially nodify the i mmune systemin patients
who have already had a di agnosis of cancer and woul d
recommend agai nst it.

Then cost. | realize we're not supposed to
tal k about cost but shifting the cost can shift which
patients are affected. For exanple, when
anti hi stam nes went over the counter the cost shifted
and certain patients could not get the nedication.
That eventually does affect the efficacy and the
safety for patients. | find it's very hard to
separate cost fromsafety and efficacy.

CHAI RMAN PARSONS: Dr. Schat z.

DR. SCHATZ: Again, | would just |ike or

the record point out that | understand why we don't
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deal with cost, but | would submt that as a society
|"mnot so sure we really with limted resources have
the -- whatever the right word is -- can no | onger
legitimately ignore that in terns of not dealing with
cost effectiveness as an issue.

| would submt for the future that |uxury

to forget about cost that we seemto have to have

here, | think, is not really warranted by the current
wor | d.

CHAI RVAN PARSONS: 1'Il let the FDA respond
to that.

MR. MARKS: At the present tine decisions
regardi ng approval for marketing do not take into
effect cost. Wile that is certainly a real world
i ssue, there are other venues where that gets
consi der ed.

| realize you' re not done here with this
guestion, but before you leave it, two things. One
is on the question you raised of patients with a
prior history of malignancy or not, | think it m ght
be nore useful for us if you deferred that question

until the later question which we are asking about
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mal i gnanci es in broader terns and make that
di scussi on conprehensi ve.

The second is before you leave this
guestion about popul ations to extrapol ate or not
extrapol ate, the issue of patients who are snoking
was brought up for discussion earlier. | think
before you | eave this question we would |i ke to hear
sone nore opi nions about whether or not that is a
group of patients for whom extrapol at e,
general i zati on can be made or not.

CHAI RVAN PARSONS: Can we just conplete the
anaphyl axi s group? Are there any concerns regarding
anaphyl axi s because those have come up before? Then
why don't we nove on to the snoking issue.

Dr. Swenson, you had a questi on.

DR. SVENSON: Well, | think that is an
i mportant question but | think it gets as sticky as
this i ssue about not having studied patients on other
controlling nedications. |In one case this is clearly
sonething that is negative as opposed to other agents

that would likely act favorably for
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patients.

| alnbst put it in the same category that
we may be -- is it right for us to advocate
restricting it to nonsnokers but yet not asking that
this drug be restricted to those peopl e who seem not
to inprove with all other fornms of standard present
practi ce.

CHAI RVAN PARSONS: Maybe one way we could
| ook at the question is do we feel that the data
presented woul d indicate that we woul d expect the
sanme efficacy in snokers. O is there enough data to
say that it is easily applicable to snokers or is
t here sonet hing specific about snokers to make us
think this wouldn't work? 1Is that a way to | ook at
it?

Dr. Schat z.

DR, SCHATZ: | would certainly like to see
nore data in snokers, but | think at this point to
restrict it to nonsnokers would not be fair because
as opposed to the nonall ergic popul ation, | think
there is |ess.

There may be sone but | think there is
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| ess definite reason to say it's not going to work in
smokers. | would |like to see nore data for sure in
those patients specifically but I would not be in
favor of restricting it to nonsnokers as | would
allergic patients.

CHAI RVAN PARSONS: Dr. Fink.

DR. FINK: A concern | guess | have, |I'm
not sure what to say about snokers. | think it needs
to be studied there. By mechanismof action there is
no obvi ous reason why it may not work in snokers.

VWhat | think we will face as clinician is
that the package insert and its wording is going to
be critical to howthe drug is used. W are in an
era of managed care and rmanaged care conpani es
typically ook at the mnutiae of the package insert
wor di ng to deci de what they have to cover and not
provi de coverage for.

| think how the package insert is worded is
actually going to have a bigger effect potentially on
how an expensive drug gets utilized or what nanaged

care says i s acceptable or
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unaccept abl e use.

That mekes the wordi ng of the package
insert really critical and | don't think it should
err on the side of pronoting or not pronoting. |
think it should probably say there is no data
avai |l abl e on snoking ast hmati cs.

CHAI RVAN PARSONS: Dr. Atkinson.

DR. ATKINSON: 1'd like to also -- that
al so brings up the sort of disappointing data on the
oral steroid use which also those are the patients we
are all the nost concerned about. Many of the
testinonials that we heard today were from peopl e who
were steroid dependent.

Those are the patients who are at risk for
the greatest side effects, and yet the | ack of
efficacy that was shown in trials is going to be an
incentive for providers not to provide coverage for
any patient who is exactly in the category that we
are nost concerned about.

Sonmet hing in the package wording and the
wor di ng of the package insert mght be hel pful, too,

because, again, the variability in the patient
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popul ation we are seeing this with the beta-2 agoni st
receptor pol ynorphi sns that have been shown now to
produce big differences and responses to |ong-acting
bet a- agoni st s.

There may be a lot of variability in a
popul ati on and people who are on chronic steroids may
respond very, very well to this nedicine and ot hers
may not .

CHAI RVAN PARSONS: Dr. Joad.

DR. JOAD: Wth regard to the snoking
indication, | think it's inmportant to bring in the
cancer concerns here because that's a group that's at
hi gher risk for getting cancer.

Since they didn't study people who were
snoking and we are going to have to sonehow deal with
this concern about cancer, probably that's not a
group who should be listed as being indicated for at
this tine.

CHAI RVAN PARSONS: Dr. Fi nk.

DR FINK: | don't recall if it was
presented this norning. | can't recall it. 1In the

patients who were taking all steroids, the
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exacerbation rate was not |ess but what percent of
patients who were on oral steroids who when they went
on drug had a 50 percent reduction in their need for
oral steroid?

That may be a key question. |If there is a
significant popul ation that reduced their dose by at
| east half, that is significant even if exacerbation
rates didn't fall.

CHAI RVAN PARSONS: M. OChye.

MR OHYE: | would like to suggest that
with reference to oral steroids, it's not that the
data weren't there. [It's just that there were not
enough nunbers to have robust dat a.

CHAI RVAN PARSONS:  So woul d you recomrend
i ncreasing those nunbers with addition studies?
Wul d you recommend doing additional studies to
i ncrease those numnbers?

MR. CHYE: | think that Genentech and
Novartis will be a responsible conpany. 1've
conpet ed agai nst themso |I can speak fromnmy own
per sonal experience. They are probably going to have

a robust Phase |V program because that's the
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responsible thing to do in this very, very difficult
di sease.

CHAI RMAN PARSONS: Dr. Dores.

DR. DORES: | just have one comment. |
bel i eve that the studies did include fornmer snokers
so there is -- | nmean, in a sense fornmer snokers
cancer risk does not decline to zero so there is that
that can be stated, that there were former snokers
who received this drug.

CHAI RVMAN PARSONS: If there are not
additional comrents, | think we can nove onto
question 3. Do you need additional information
regardi ng 2?

DR. VEISS: | was just wondering then if
one could just sort of sunmarize that there are
popul ations -- we're not really tal king about
i ndications and restricting or limting indications
but in ternms of popul ations where you would like to
see further studies, what always happens when we talk
about approving sone product is that there is a big
effort to ask conpanies to study products further in

Phase 1V type studies.
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There's greater attention to ensuring those
Phase 1V type studies are net over tine.

Wat | seemto be hearing is that there is an
interest in obtaining nore information in certain
groups of patients including perhaps snokers, people
on other controller medications, perhaps elderly,
perhaps other mnority popul ati ons.

This is kind of the information that would
be useful to us as we discuss with the sponsor, if we
are com ng towards a marketing approval, what kinds
of additional studies to do in a post-marketing type
of setting.

CHAI RMAN PARSONS: | think -- people, chine
in. | think you have actually basically stated the
ones that we cane up with, the elderly popul ati on,
snokers, patients on chronic steroids, and
mnorities.

Then again, patients who are actually on
ast hma nmedi cations per guidelines in terns of what is

the additional benefit of this drug. Did |l msstate

that or do people have additional conments? |'m
getting yeses. |'mnot sure.
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Dr. Fink

DR FINK: | guess | would just say in
terms of optimal therapy according to NAEPP
gui delines, if you have a patient on nmultiple
controllers and they are not having exacerbations, |
don't think many physicians woul d consi der addi ng an
addi tional therapy, particularly one that was
i njectable and costly.

| don't think the issue of can sone of
these patients be better controlled on nultiple
controllers is a big one in that if they are well
controlled on nultiple controllers, | don't think
t here woul d be many physicians going to this drug.

CHAI RVAN PARSONS: Dr. Atki nson.

DR, ATKINSON: | would like to add |I guess
there are ongoi ng studies but studies in children six
to 12 which | think for allergic asthma is where a
| ot of the expense, if not the nortality, in asthm
occurs.

CHAI RVAN PARSONS: Dr. Apter.

DR APTER Also 12 to 17. The indications

asked for 12 and | think that age group
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like the elderly doesn't have nmuch representation.

CHAI RVAN PARSONS:  Dr. Dores.

DR. DORES: | would just like to nake a
plea that if this drug does go forward that in young
individuals in particular that they should be
foll owed | ong-term

| al so have a question that maybe sonebody
can answer. W' ve tal ked about the elderly but |
wonder since IgE | evels decrease with increasing age
could it be that they were disproportionately
excluded fromthe trial so it may be difficult to
ever find enough nunbers to do a specific study on
the el derly.

CHAI RVAN PARSONS: Dr. Morris.

DR MORRIS: | had a simlar comment in
that design of the followi ng of patients of the ol der
age group. |If this is a continuous therapy and you
get started at a certain age and you go on, part of
the building-in of who to collect on are those
particul ar people as a big surveillance project to
know we' re not going to necessarily be retesting

their IgE when they are on therapy for
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years and years and years at a tine.

But surveillance data, cancer data
particularly for those groups over a |long period of
tinme is exactly what we need because we are basing
this on two pivotal studies that were relatively
short conpared to what the duration of therapy is now
proposed. In the Phase IV and noving onward, the
surveillance is critical for this type of
adm ni stration.

CHAI RVAN PARSONS: And potentially
particularly inportant to determne if the efficacy
is maintained since we don't have enough data | ong-
termto know what the efficacy |ooks |like two years
out .

Dr. Schat z.

DR. SCHATZ: Actually relevant to the issue
of what proportion of elderly patients have positive
skin tests, there are actually two recent studies.
Not huge but one from Harlem Hospital and one from
Bal ti nore, both of which suggest that either |ooking
invitro or by skin test nore than 50 percent have

positive reactions of elderly patients,
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that is, over age 65 to indoor allergens. | think
those patients are there to study.

CHAI RVAN PARSONS: And Dr. Apter.

DR. APTER. However, the significance of
t hose positive tests clinically is not known. One
old allergy caveat is you retain skin tests even
after successful treatnent with imunot herapy.

DR. SCHATZ: | nmean, there is no question,
of course, that you and | agree on that. | think
that it is undoubtedly true that we woul d want any
evi dence of positive skin test to have a clinical
correlation but I don't know how you are going to
mandate that or even easily define it.

| happen to think froma practica
standpoint at |east showing it is going to be the
best one can do but | certainly don't disagree that
the next step, which is to try to understand its
clinical inportance. The difficulty of course with
perennial allergens is it is very difficult to do.

DR. APTER. W are selecting patients based
on skin tests so | think it gets to be problematic

with the older patients, especially with
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perenni al allergens.

CHAI RVAN PARSONS: | think this goes into
t he di scussion for question No. 3 so one nore comrent
fromM. Schell on No. 2 and then we'll nove on.

M5. SCHELL: Yes. | was just wondering Dr.
Fink's remarks about |ong-termcontroller nedicine
and maybe not | ooking at the study. When | | ook at
patients' conpliance and ease of taking nedication, |
would Iike to see a conparison. |f they could cone
off the long-termcontrollers and just be on the one
shot a week, a nonth, or whatever, it would be nore
conpliant for the patients.

| think it is significant to test that
agai nst sonebody that may be on the full regine of
the drug for themto take every day to go to one tine
to decrease the use of long-termcontrollers. naybe
that is sonething we need to | ook at.

CHAI RVAN PARSONS: Dr. Fink.

DR. FINK: The other area | think that

ideally should be | ooked at in Phase IV studies is
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what is an appropriate tinme interval for a trial off
drug. | mean, if |I've got a patient on inhaled
corticosteroids who has gone a year with no
hospitalizations, no ER visits, and m ni mal use of
beta-2 agents, | would sure start tapering their dose
aggr essi vel y.

| don't think it belongs in the package
insert but | would sure Iike to know what is a
reasonabl e prudent time interval. Is it 24 nonths of
therapy or 36 nmonths? Clearly with this drug you
woul d have to take a patient off therapy to see if
they still require continuation but |I have no idea
what is an appropriate tinme interval there.

CHAI RVAN PARSONS: |'mgoing to nove on to
guestion 3 because they keep getting harder. W'l
need a little for these, | think.

| f marketed, omalizumab woul d be the first
passi ve i nmunot herapy for allergic asthma.
docunentation of atopy (e.g., skin reactivity) is
frequently required prior to active inmunotherapy.
In the major efficacy trials, eligible patients had

to have denonstrable skin reactivity to certain
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aeroal lergens as a defining criterion of allergic
ast hma.

a) Is it typical to classify patients as
"allergic asthma" or "non-allergic asthma" in the
current conmmon practice of pul nonary/allergy
medi ci ne?

b) Does classifying a patient as having
"allergic asthm" require a denonstration of skin
reactivity? If not, what other criteria can be used?

c) | f approved, should onalizumab be
restricted to only patients who have docunented skin
test reactivity, or is it feasible to generalize
findings to patients without an explicit reference to
skin reactivity?

"1l open the discussion. | think the
guestion here on the table is what is allergic
ast hna.

Dr. Joad.

DR. JOAD: | would strongly suggest to get
on this drug they should have sone test to prove

allergy, skin test or in vitro test.
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CHAI RVAN PARSONS: Dr. Morris.

DR MORRIS: | think based on the efficacy
data we have to comment on today the structure of the
trial was a good one but we have to keep in mnd that
it was the structure of that trial that we are
tal king about this efficacy.

| think having the recommendation of the
agency we woul d recomend the skin testing as
somet hing that would characterize the patients who
woul d be deenmed to have efficacy when on this drug.

That's not to nean that in the future there
can't be further studies to say when it's opened up
incriteria and then they conme back and change and
open up for the other groups of patients with asthm.

For this indication | think limting it to the skin
testing.

CHAI RVAN PARSONS: M. Chye.

MR OHYE: | would ask the conmttee to
consi der whether you want to nake this a condition
preceded -- in other words, mandatory or sonething
that you would highly recomend because that way you

are really not getting into what happens in

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

283

everyone's office in the practice of nmedicine but you
can highly recommend sonet hi ng based on what you see
in the data.

CHAI RVAN PARSONS: W'l go down the row.
Dr. Swenson.

DR SVENSON:. What about the issue of
sonmeone that mght truly classically have a strong
story for allergic asthma but the panel of antigens
sinply doesn't bear out to support that, i.e., that
you're mssing a certain antigen that that particul ar
patient is very sensitive to?

| don't know whet her we exclude people in
whomif the history is strong enough clinically we
woul d proceed with all the other reconmendations
about avoi dance, etc. | don't know about how we deal
with that question of a negative skin test or
negative | ab test.

CHAI RVMAN PARSONS: Dr. Schat z.

DR. SCHATZ: Again, | think Dr. Stoloff
fairly eloquently presented the case for
denonstrating specific Ige. The history may

certainly be very suggestive but if you can't show
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specific IgE to sonmething, then a drug that works
through that | don't think you can have confidence
in.

| nmean, | think we have to go with what
we've got which is patients who were studi ed who had
specific IgE and | don't see how we can do anythi ng
nore than recomrend and really, | think, in this case
require until additional data suggest otherw se that
these are the only patients who should receive it.

DR SVENSON:. Let nme ask the definition of
specific Ige. What if the patient has a strong
hi story and has a high IgE | evel ?

DR. SCHATZ: Again, that is not specific
IgE as | think nost allergist would consider it.
Again, the data that we have before us don't us to
say that group wll benefit. O course, there are
ot her reasons for polyclonal increases than |IgE that
don't seemto be specific and the significance of
that is not known. At |least that would be ny view

CHAI RVAN PARSONS: Dr. Fink.

DR FINK: | think it's a nice concept and
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| think it should be encouraged but | find howto
wite guidelines for it really bothersone. Are we
tal king about prick testing, intradermal testing,
hi gh-1evel intradermal testing, rash testing, how
many anti gens.

Is it allergic asthma if you have specific
| gE against m | k which generally has not been
associated wth significant wheezing. | nean, it
rai ses a whole series of practical questions, unless
you are going to limt and say it has to be a conmon
air allergen. | think actually in this study it
wasn't just sensitivity to an allergen. It was
actually a common air allergen was their panel

CHAI RVAN PARSONS: Dr. Schat z.

DR SCHATZ: Yes. | think it was to a
perenni al inhaled allergen to which there was
exposure and that is how!|l would say it. | don't
think it would be that difficult. | would include in
vitro tests, valid in vitro tests, and whether it
shoul d be prick or appropriate delusion intradernal.

| think you might wite it that appropriate

skin testing and in vitro testing to a

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

286

perenni al allergen to which the patient has exposure
woul d be, | think, doable and I think would fit.

CHAI RVAN PARSONS: My concern woul d be that
we already have |less efficacy than we would like to
see for the magic bullet obviously. |If we expanded
it to a patient popul ation where there was no testing
done, there are potentially a |lot of patients who you
woul d not expect to be able to respond to the
nmedi cati on and, therefore, the actual efficacy out in
t he general popul ation would be even | ower than what
we' ve seen

Dr. Apter, you had a comment ?

DR. APTER. | would just agree with Dr.
Schatz' definition. Skin testing is becom ng nore
and nore standardized so | think it will be easy to
enpl oy.

CHAI RVAN PARSONS: Are there specific
issues with skin testing in the elderly that we need
to look at additional tests in then? [|'masking this
naively. Dr. Apter.

DR. APTER. Again, | think there is very

little research on skin tests in the elderly. MW
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clinical experience is that many ol der individuals
have positive tests to mtes but | can't get a
specific history of exposure to m ght-causing
synptons. The whole issue of this drug in the
el derly becones -- | think needs nore study.

CHAI RVAN PARSONS: Dr. Schat z.

DR. SCHATZ: A couple of issues. |In one of
the studies | quoted there was a significant
pul nonary function difference in those who had the
positive cockroach in this case, antibody versus not.

It suggest that may it is significant, although

don't disagree with you

Relative to skin testing in the elderly
anot her issue is beta blockers. A lot of people are
unconfortable skin testing patients on beta bl ockers.
That woul d be an additional -- | nmean, this is a
group that needs to be studied but it would be a
reason why in vitro tests could be an alternative.

CHAI RVAN PARSONS: Are there additiona
coments regardi ng question No. 3 in terns of what

appropriate allergy testing could be done to "define
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all ergic asthma and define the popul ation?" It
appears in general the group does agree that testing
shoul d be suggested, indicated prior to the
institution of this nedication based on the current
data we have. Does that satisfy you?

That was an easi er question than | thought
so we'll nove on to question No. 4 which is:

4) Substantial fractions of patients
screened for these studies were ineligible for
enrol I ment due to a baseline IgE concentrations that
were outside the permtted limts (either too high or
too low) or the |IgE/ weight conbination gave an
omal i zumab dose greater than the maxi mum permitted of
750 mg g 4 weeks. This was especially true for the
two open | abel studies.

Patients excluded fromthe study due to
their IgE concentrations were not retested. However,
in clinical practice, any patient whose |IgE
concentration does not fall within a permtted dosing
range could be retested until a serumIgE
concentration is in an acceptabl e dosi ng range.

a) Wul d this be appropriate? Please
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address the stability or variability of IgE
concentrations over time for an individual patient.

b) Can the clinical study findings be
generalized to patients whose initial serumIgE
concentrations preclude use of onmalizunab therapy but
where repetitive testing ultimately results in the
detection of an acceptable serum concentrati on?

| would probably add in a c) here just to
hel p which is:

c) Do we think that |IgE concentrations
shoul d be neasured in patients? There has already
been sone di scussi on about that because these
guestions in part inply that.

"1l open that up. | do recall in ternms of
guestion A that we did ask that question to Genentech
specifically if they had data regarding variability
of IgE levels over tine in individual patients and
they indicated that in some of the study patients
t hey had done serial neasurenents of |IgE |evels and
t hose were stable is what | recall

MR. MARKS: Dr. Parsons, ny recollection is

that was over a two-week period approxinmately so
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our question really may pertain to | onger periods
bet ween retesting as well.

CHAI RVAN PARSONS: Ckay.

Dr. Atkinson.

DR. ATKINSON: Yeah. First, | don't know
about overall total IgE levels. It's well known, of
course that specific IgE levels, which a |lot of the
di scussion is arranged around, vary considerably
dependi ng on the season of the year and particul ar
exacer bati ons.

The other issue is in childhood frequently
ast hma presents an early childhood and they conti nue
on into adol escence or even |onger and the natural
hi story of IgE production is that it's going to
i ncrease over tine. You may test a two-year-old who
m ght not qualify but at age 4 they mght. To ny
mnd clearly the answer is yes and that they should
be. Serial testing is not sonething that should be a
pr obl em

CHAI RVAN PARSONS: We'll go to Dr. Schatz
and then Dr. Fink.

DR. SCHATZ: | recall hearing data that
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t hought was | onger termpresented that in adults
there was not much variability in serumlIgE so the
concept, | think this question may not conme up very
often in the sense that it doesn't change enough to
worry about .

| think we have to neasure serum | gE not
because nost of us do it clinically but obviously if
we're going to think about using it, we have to do
that for dosage so | think the only reason to neasure
it is to nake sure they fit within the dosing
criteria.

My understanding of what | heard in terns
of popul ation data was that in adults, at |east, and
in the age group, | think, at |least nost of the age
group that this is being recommended, it doesn't
change significantly. W wouldn't expect this to be
a significant issue.

CHAI RVAN PARSONS: Can we ask them for
specific clarification if the conpany does have
specific |l onger term data?

MR. MARKS: Yes, please do. Also | would

ask that you consider whether the population data is
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getting at the question. |If there is substantial
variability the population may be stable but if there
is substantial individual variability, it means that
an individual mght rise into or mght fall into a
permtted dosing range but yet nuch of the tinme be
out of it and, therefore, that's part of our concern.

CHAI RVAN PARSONS: And that's the data from
the Arizona group which the patient popul ati ons over
time is nean data is ny understanding. M question
to the conpany which they said they had data for was
on individual patients what is the relative stability
over time.

DR JOHNSON: |I'mafraid that all of the
data that we have to show is actually plotted as
means for the population. W haven't exam ned the
i ndi vidual variability over a period of tine but we
did collect IgE values in the placebo groups over
t hat 52-week period. W can certainly go back and
revisit in terns of the individual patient
variability across that tine.

CHAI RVAN PARSONS: | think that would
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potentially be hel pful to answer the question because
the question is if you do a single test and it's
"negative," you need to do a repeat. The other
guestion that | would have in this regard goes back
to how |l ong do you stay on this drug question which
is, indeed, if IgE levels are higher in children and
t hey decrease as adults, how do you deci de that they
stay on for along tine. | realize we're supposed to
be answering questions but |'m asking that one.

Dr. Fink

DR FINK: | think it raises two questions
actually. One, and | didn't hear an exact answer to
this, although maybe a little indication, if you use
too nmuch Xolair, does it increase risk of side
effects because there was sone indication, at |east,
in ternms of anaphyl axi s having higher |evels of free
Xolair mght increase risk of rash and maybe
anaphyl axis. Using too nuch drug nay be a bad t hing.

The other side of the coinis I'mnot sure
if we're asking the right question. Should we be

asking the question of the stability of IgE | evels
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or with this drug should we be | ooking at the idea
that you should actually check IgE | evel s on therapy
and as long as you are achieving a level of 10 to 25
m crograns, you know you're in the right therapeutic
range. Looking at suppression of free |IgE as your

t herapeutic endpoint for titrating drug rather than
necessarily initial |1gE |evel.

CHAI RVAN PARSONS:  Dr. Dores.

DR. DORES: | actually have a questi on.
Can you be sure that synptons correlate with IgE
| evel s? If the patient is feeling better on the
medi cation and the IgE | evel is unchanged, then what
do you do?

CHAI RVAN PARSONS: |1'mgoing to let Dr.
Schat z answer that question.

DR. SCHATZ: 1'mgoing to ask a question
but I know reading in here there was a statenent that
measuring IgE |l evels on a person who is on the Xol air
is problematic and maybe | could be rem nded as to
why.

MR. MARKS: Whiile they are on Xolair the

total IgE, nost of which is bound to the product,
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goes up because nost of it is bound to onalizumab so
you can't adjust your dosing by that because the
initial dose determ nation is based on total |gE
which is all the free IgE. The free IgE while you
are on treatnent becones very much | ower.

DR, SCHATZ: So | would extrapolate to that
that you can't really use then serumIgE to follow
the course of your patients in a patient who is on
t he drug.

MR. MARKS: Yes, that is correct. You
can't use that.

CHAI RMAN PARSONS: Dr. Fink.

DR. FINK: |Is that correct or is that
correct only right after dosing because the conpl ex
antibody is very rapidly cleared fromthe kidneys so
if you check a free serumIgE |level 72 hours, 96
hours after giving the drug, it should reflect
unbound dr ug.

MR. MARKS: No. Actually, the ability to
dose this only once every four weeks is due to the
| ong persistence of the omalizunmab within the

patient.
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DR, FINK: Right, but the data they
presented they showed trough data in the 25 nanogram
range.

MR. MARKS: That was the free | gE.

DR, FINK: Right. Wsn't that --

MR. MARKS: That was not the total IgE
The total IgE is very nmuch higher is conposed of the
free I1gE plus the IgE that is bound to the
omal i zumab.

DR FINK: Wat do you get with standard
| aboratory neasurenents for your total?

CHAI RVAN PARSONS: M under st andi ng, too,
is two specific assays. You have to specifically
nmeasure and it's total that we get in the clinica
lab. W are all nodding yes.

MR MARKS: And it's based upon that total
in the absence of omalizumab that the dosing
paranmeters were devel oped.

CHAI RVAN PARSONS: Dr. Morris had a
gquestion or comment.

DR MORRIS: It's nore of a comment. The

way of thinking about the IgE levels of initially
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using that as a screen to nmake sure we're in the
right patient population. But to bring up another
series of data or way of | ooking at the data, on page
122 of the agency's handout, Table 102 | ooked at
guartile responses or exacerbations based on quartile
| gE basel i ne.

It didn't seemlike there was a credation
to the rate of exacerbation based on their baseline
IgE. But it does maybe hel p us get the right target
popul ation initially to say we are in the ball park
but nonitor it later on. |'mnot too sure based on
t hese dat a.

CHAI RVAN PARSONS: Dr. Joad.

DR. JOAD: This just | ooks like a sinple
guestion that the conpany could answer for us with
very little investnent of noney in a study to just
answer it for the physicians who want to use it. You
know, how often should we retest if they don't
qualify. How stable is it. It strikes me as a very
easily ascertained data that the conpany coul d get.
| f you are looking for a study, that's not much of a

study but it's inportant data.
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CHAI RVAN PARSONS: Second part of the
guestion actually is: Can the clinical study
findings be generalized to patients whose initial
serum | gE concentrations precluded the use of Xolair
t herapy but where repetitive testing ultimtely
results in the detection of an acceptabl e serum
concentration since those patients with an initial
negati ve test would have been excluded fromthe
trial.

Do peopl e have comments regarding that? |f
sonebody's I gE | evel now changes over tinme, are they
simlar to the patients who are enrolled in the study
or do they potentially represent a different

popul ati on?

DR JOAD: | can't inmagine it really
matters. | would think if they qualify, they qualify
and we just followit. | wouldn't try to figure that

out .

CHAI RVAN PARSONS: Dr. At ki nson.

DR. ATKINSON: | sort of field that if
sonmeone's | gE actually was higher and they were in

the category that's too high, if they are strongly
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atopi c and they've got asthnma, that they probably
woul d benefit fromit, or they would stand a good
chance of benefitting fromthis therapy. Even if
they were higher than had been tested, | think given
the rational reason for the efficacy of the

medi cation they shoul d benefit.

The other thing is that probably there is
no data but you woul d expect sort of a stepw se
reduction in that IgE over tine as you are
adm nistering the product. The half-lives of these
two i mmmunogl obulins are very different in the serum
so you are producing a lot of IgE or the turnover
rate is a lot faster for IgE than the product. |
woul d expect that sonebody whose | gE was hi gher than
the limts that were tested would still benefit but
woul d have to be tested.

MR. MARKS: Could you conment that if they
wer e excluded fromthe dosing table, the dosing
regime due to having too high an IgE and were
subsequently tested and were found to fit within the
known dosi ng paraneters, would you be concerned that

their normal IgE | evel mght -- normal indul gence
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production m ght be actually at that higher |evel
such that with the dose of omalizunab that they
recei ve based upon that one tinme | ower dose they

m ght, in fact, be under dosed as conpared to their
usual circunstance.

DR. ATKINSON: | don't think you could
estimate what -- you could estinmate what dose and
what ever rational e that conpany has been using for
estimati ng what doses woul d be necessary. | think
there is a concern about toxicity of going too high
on the medi cation but over tinme you should be able to
lower the IgE level. 1 don't know whether they have
any data on very high | evels, whether that was ever
tested or not.

MR. MARKS: W don't have any extensive
data on that because that was to be excluded due to
the limtations on how nuch product can be
adm ni st er ed.

CHAI RMVAN PARSONS: Dr. Schat z.

DR. SCHATZ: Again, | think the data that

will be | ooked at has been presented as a popul ation
but | ooked at as individuals will help us know what
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proportion of patients really have such fluctuating
| gE.

| think the question of if they really were
a popul ati on, say two popul ati ons, one that was very
stabl e | ooking like the mean and anot her that bounced
up and down, one coul d wonder whet her that bouncy |gE
popul ation truly is simlar to the current popul ation
and, as | say, whether that popul ation exist | think
coul d be | ooked at fromthese individual data.

In the neantine | really agree that if they
end up qualifying | wouldn't necessarily put anything
in here or believe that we shouldn't go ahead and
have that patient be treated as if they qualify the
first tinme.

CHAI RVAN PARSONS: If there is no further
di scussion, we'll nove on to Question 5. Did you
have additional issues?

| think we have, in part, answered question
5. 1'"Il read it so it's part of the record and for
addi ti onal discussion.

5) Fluctuation in IgE within a patient
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over long periods of tine may potentially inpact
efficacy. Dosing is based upon wei ght and pre-
treatnment | gE concentration. |1gE |evels cannot be
re-evaluated while receiving omalizumab, or for an
extended period after dosing is discontinued, because
the omalizumab alters the apparent serum | gE
concentration. In the clinical studies, the effect
of omalizumab on ast hma exacerbati ons appeared to
persi st through 1 year of dosing.

A patient whose intrinsic IgE levels rise
substantially during treatnent will receive a dose
| ower than recommended. Since IgE is not retested,
it will not be known if the dose requires adjustnent.

Are IgE levels in individual allergic
asthma patients stable over |ong periods of tine
(e.g., years)? Is it reasonable to base |long-term
treatment and the expectation of sustained efficacy
on a one-time eval uation of IgE concentration?

| think we have addressed this question.
Are there additional discussion or points for this?

Addi tional coments? Did you want anything nore
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than that? Do you have additional questions
regarding this specific issue?

DR. VEISS: Mybe you can then reiterate if
-- this is a question Dr. Fink brought up in a
slightly different way about how | ong do you nanage
sonmebody who is controlled in ternms of when do you
stop nedication. It is sort of a simlar type of
i ssue which is how |l ong do you know that you shoul d
continue to treat people.

In this case you don't really have any
marker to also go by. |Is this product is intended
for very, very long-termtreatnment, | think it wll
be hel pful to have sonme thoughts fromthe commttee.

Maybe how best to evaluate that particular issue.

CHAI RMVAN PARSONS: Dr. Schat z.

DR. SCHATZ: Most guidelines tal k about
always trying to get to a |l owest effective dose so
think the concept of building in sonme idea that at
some point one would say taper or try to discontinue
is certainly reasonabl e.

| don't think we have nuch information as

to how to give those guidelines. But since nost of
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t he data have gone up to a year, one could really
just not on the basis of data but al nost sort of a
general practice sort of thing and the | owest

ef fective dose concept would be to consider a trial
di scontinuation after a year.

There are lots of reasons to think that a
substantial proportion may reexacerbate but there may
certainly be a group who won't continue to need it.
| don't think we have data to answer that question
but I think the concept of trying to get to the
| owest effective dose is built into all of our
current guidelines and should be thought of in this
context as well.

CHAI RVAN PARSONS: Dr. Fink.

DR FINK: It's a sort of correl ated
guestion which is if a patient on Xolair has an
exacerbation are they a good candi date to conti nue
the drug since we saw a fairly small proportion of
pati ents did have exacerbations, or does the presence
of continued exacerbations on Xolair say this is a
patient who is a nonresponder and shoul dn't conti nue

t he drug.
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CHAI RVAN PARSONS: | think those are
excel l ent questions. | nean, | think that based on
our current practice with other nedications, many
patients woul d then be consi dered nonresponders and
an alternate therapy woul d be chosen such that those
who responded woul d be conti nued on.

DR, VEISS: Wuld that be a study design
that woul d be useful to take people who have
experience with exacerbations and random ze themto
staying on nedication or conmng off as sort of a
random zed w t hdrawal kind of design in a selected
popul ati on?

CHAI RMAN PARSONS: Dr. Schat z.

DR SCHATZ: | think it would. One
difficulty, though, is you would have to
i ndividualize, | think, to sone extent the reason for
t he exacerbations. W all have patients who are very
wel |l controlled but they get the wong virus or
what ever conbi nation of events.

| think that is the difficulty. |
certainly agree overall nonresponders shoul dn't

continue sonmething but | think one woul d have to be
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sure of the nonresponders and exacerbation that m ght
have happened with the best of anything.

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER.  Just random zation according to
criteria should distribute those patients equally.

CHAI RVAN PARSONS: Dr. Dores.

DR. DORES: |I'mjust |ooking at the other
side of the coin. What if you have a patient who
does respond and you try to taper off and you do
taper the drug off and then the patient has recurrent
synptons but you recheck an IgE level and it's too
lowto restart the drug. | just raise this as an
i ssue of having absolute limts for starting the drug
according to IgE | evel.

CHAI RVAN PARSONS: Part of that may be what
we consi der a responder as clinicians. There are
peopl e who "feel better” but if you actually do some
of the specific studies, nore of the objective tests,
you often times don't see specific responses. That
has been an issue with inhaled steroids, oral

steroids, and others. This is a confounding issue
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often for sone of these nedications.

DR. DORES: But ny question is if the IgE
| evel was high enough the first tinme around to
receive the drug but the second tine around it's not,
is it fair to put the same limts on the IgE | evel ?

CHAI RVAN PARSONS: | personally think since
we don't really know what happens to IgE levels in an
i ndi vidual over tine, it's hard to know. It's hard
to answer that question. Oher people have thoughts?

DR. APTER. That's where the trial that you
suggested might help sort that out if people were
random zed to restarting versus not.

CHAI RMAN PARSONS: Dr. Fi nk.

DR FINK: The discontinuation data on
Xol air does show that nost patients within six to
ei ght weeks return to their baseline level so it
would really only be an issue if you had the patient
who was just borderline "qualified" and then had been
80 and fell to 65. Wuld you exclude then? | think

you |l eave that up to the decision of the clinician
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and the patient. Maybe the insurance conpany.

CHAI RVAN PARSONS: Dr. Schat z.

DR, SCHATZ: | think, and you can correct
me, a lot of the discontinuation data was still at
| east than a year and another way to study the
di sconti nuati on, which has been done w th other
t herapy, would be after a year to randomy
di sconti nue sone and continue others. Keep track of
their characteristics and | think that m ght help
under stand sone i ssues.

CHAI RVMAN PARSONS: I n the essence of tine,
| know there are a couple of commttee nenbers that
need to leave by 4:00 so if we can continue w thout a
break. Can | get a vote for that? W're not
supposed to be voting on anything else but if | could
just get thunbs up fromthe conmttee to continue
with the discussions. W seemto be doing okay. 1Is
that all right? W are going to continue on then to
make sure we have a quorumfor the entire tine.

We are going to nove on to the next
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guestion, No. 6.

6) Mal i gnanci es were an uncomon
occurrence during clinical trials. However, of al
mal i gnanci es observed, 20 occurred in approximtely
3,000 patient-years with omalizumab, and 5 in
approximately 1,500 patient-years in control groups
(rates of 6.3/1000 patient-years conpared to
3.3/1,000 patient-years).

There were a variety of cancer types in
bot h groups. Non-nel anoma skin cancers occurred with
approxi mate equal frequency in both groups. The rate
i ncrease in cancers associated with omalizumab was
approximately 3.7 per 1,000 patient-years for cancers
ot her than non-nel anoma skin cancer.

a) Pl ease di scuss the degree to which
t hese data suggest that there is a risk of cancer
associated with omalizunab treatnent. |f approved,
what types of information or enphasis shoul d be
i ncluded in product |abeling about malignancy?

b) How shoul d the eval uation of any

potential association with omalizumab and nal i gnancy
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be further eval uated?

"1l open it up. Dr. Dores.

DR DORES: | would like to say that |
don't think there is sufficient information one way
or another to say that there is an increased risk or
there is not an increased risk of nmalignancy.

| think the fact that 60 percent of the
mal i gnanci es occurred within six nmonths and 18 out of
20 within one year may sit highly unlikely that we
can inplicate one nedication because know ng what we
know about | atency and cancer devel opnent, this is a
process that takes years. | think if it's even under
five years, it would be unusual but possible.

One caveat is could we potentially see different
ri sks for |ynphoproliferative disorders since |Ige
wll be affecting the imune system One thing that
| have to really struggle with is just that the
| atency period is insufficient so people really need
to be foll owed who receive this nedication

The other thing is that the definition of

cancer, | think, including people who had recurrent
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di sease is confounding this. | think the data that
Dr. Tarone presented conparing to the SEER data where
he excl uded recurrent disease and non-small cell skin
cancer is sonething that we can use fairly

conpar ably, although we know that all people in SEER
do not have asthma.

Anyway, the nunbers -- so | think you have
to decide and to nake the study cleaner that you are
goi ng to exclude people with any malignancy. | would
favor excluding people with malignancy because it's
just going to be very difficult to study.

The ot her thing that was pointed out, and |
believe by Dr. Tarone as well, is that there is a
detection by bias. People in the control group or in
some studies seemless frequently than people who
recei ved the study drug.

When we | ook at all of the anal yses
conpared to the control population there is no
significant increased risk but you have to understand
that you have small nunbers. | would expect that you
woul dn't see any significant increase in cancer risk

because the nunbers are just
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too small. You don't have the power to detect that.

| think conparison with the SEER data in
the literature we were provided a breakdown of nale
and fermal e and there was an isol ated significant
increased risk in males, | believe.

But, again, | think you can only fairly do
t hat conparison by excludi ng people who had recurrent
di sease because you shoul d be conparing the sane way
that SEER reports data and that is only with the
first cancer.

| think I'"m done unless you have ot her
speci fic questions.

DR. SCHATZ: | have a question for you
actually. Wuld you nake a prior history of cancer a
contraindication to use of this medicine?

DR. DORES: Well, | think I would favor --
not knowi ng, and | guess that's where |I feel nost
insecure is that we don't have data one way or
another. Probably the group that | would allow in
are non-smal |l cell skin cancers.

CHAI RVAN PARSONS: Does anybody on the

commttee know if there are in any of the |arge

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

313

ast hma dat abases or in the | arge cancer databases
enough information regarding the patient's malignancy
status in the asthnma dat abases and atopic status in

t he cancer databases that we could sort of -- one of
the questions that worries nme is is IgE protective
agai nst cancer in a very gross nanner.

That is comng fromnore of a critical care
sepsi s experience where there we were pretty
convinced that tunmor necrosis factor was not a good
thing and using anti-TNF anti bodi es and sone of those
patients turned out not to always do well.

Things that | ook harnful often tinmes have
some potential benefits that we only discover |ater
after we've determ ned that we thought they were all
bad. Like everything in life, probably nothing
really is truly all bad or all good.

s there any way to get at the information
of are people who are atopic sonmehow protected in
sonme sense from malignancies? It sounds |ike the
ani mal studies are going to be difficult. Are there
data? |Is the FDA interested in see that data?

DR VEEISS: W're always interested in
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seeing data. It's just that we obviously haven't had
a chance to evaluate it. | think this is new
information that you -- no? Not new information.

| think if tinme permts. | nean, if it's a quick
sumary we probably wouldn't mnd seeing it.

CHAI RVAN PARSONS: We'll do a three-mnute
[imt. Hows that?

Dr. Dores.

DR. DORES: Just one quick thing while they
are setting up. | think | said the wong thing. The
people that | would allow in the study are non-
mel anoma skin cancers. I'msorry. | think | said
non-smal |l cell.

DR. VEISS: W knew what you neant.

DR. TARONE: Actually, the story with
all ergy, asthma, and the common story in
epi dem ol ogy, there are sonme initial case contro
studi es that show sonmething very interesting. But
t hen subsequent study in cohort studies and nore
recent studies tend not to support that.

This is the result of a nedanal ysis that

was done by Dr. Patricia Tennis. This summarizes
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cohort studies so these are where you identify asthna
cohorts and then follow themthrough tinme and conpare
their cancer rates to either a control popul ation or
to sone general population rates.

These studies, there's one study that sort
of looks Iike an outlier. This is a Swedish study
that showed a protective effect. Overall the studies
were right around the relative risk of one. This was
the only incidence.

There have al so been two | arge cohort
studies of nortality. Robinet and Frauneni studied
9,000 mlitary personnel with asthma. They reported
a 30 percent increase in cancer nortality. Al derson
studi ed 2,000 nen and wonen with asthma and reported
a 30 percent decrease in cancer nortality.

Actual ly there have been two studies
publ i shed, cohort follow up studies this year, 2003,

one in the Anerican Journal of Epiden ol ogy based on

an Australian cohort of 3,000 asthmatics. They
reported cancer rates for the nost common types of
cancer .

This is conplicated so because of the tine
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let's just ook at it. You can see where there was
one instance where they saw a protective effect in
the asthma patients but in every other case, the risk
was el evated significantly so for prostate cancer

They al so | ooked separately at patients
with a positive skin test to different allergens. In
fact, the risk tended to be a little nore el evated.
There was no evidence of a protective effect. Then a
subsequent study -- yes, this is it. This is a
French cohort study that was published in the

Eur opean Respiratory Journal in 2003.

Again, they found a relative risk of death.
This is death. The Australian study was incidence.
They found a relative risk of 1.1. The studies
overall show no protective effect of asthma or
all ergy for cancer risk.

CHAl RMAN PARSONS: | guess ny comment at
this point would be | would agree with the
recommendati on that anybody that has a known
mal i gnancy sort of a non-nel anoma skin cancer

probably shoul dn't be incl uded.
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| woul d al so be concerned because of the
potential |longevity or duration that some of these
patients will be on this nedication. |If a childis
started on it, they can be on it for years as can be
adul t s.

My concern would be if there is any
potential for increased cancer risk that nonitoring
is going to be critical. | would err on the side of
excluding patients fromgetting the drug based on
that risk if there was any potential increase in the
popul ation. <cigarette snmokers, | think, need to be
| ooked at nore carefully.

| think anybody with a known mal i gnancy
needs to cone out. | think the other thing that
maybe shoul d be considered is a strong famly history
of a malignancy potentially should be considered as
well. Do other comm ttee nenbers have comments?

Dr. Chye. M. Ohye.

MR OHYE: It's Mster. |'mjust a, "Yeah,
you" representing the dark side.

Wth reference to labeling | think you
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have to consider whether if you're tal king about an
absol ute contraindicati on or warning or precaution.

| woul d suggest that you are operating in the area of
war ni ng or a precaution and not an absolute
contrai ndi cati on.

CHAI RVAN PARSONS:

MR, MARKS: | think we are very interested
in hearing your |evel of concern but we are not
actually asking the coonmttee to deterni ne exact
phrasi ng of the | abeling or exact positioning in the
| abel i ng.

Wiile | do want to hear the other comments
of people, one thing that I would ask for comments on
is Dr. Dores and others have suggested that this
warrants long-termfollow up information.

A question that | have in helping us to
understand how to structure that is while we can
certainly follow long-termpatients on onmalizumab,
how are we going to forma conclusion fromthat
i nformation?

The SEER data is certainly avail abl e.

We've seen in the data that we have in hand so far
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that the concern about nalignancies arises nore from
the conparison to the controlled group in the studies
than fromthe conparison to the SEER dat a. So
advi ce you can give us on how we should structure the
| onger termstudies in order to help us in formng a
valid conclusion. After all, the cohort studies
suggest that HOV may not be protective. Nonethel ess,
we have the |limted anount of data from one year here
t hat suggest that there is a difference.

DR. SCHATZ: Wiile controlled data, |'m
sure, would be in sone ways the best nunbers that are
going to be very inportant and | woul d wonder whet her
one should try to create a registry where at | east
voluntarily as many patients as possible who are
treated with this post-marketing are actually
regi stered and sone attenpt to foll ow

The | arger those nunbers, the nore than a
conparison to the normative United States data
think would be useful. |'mnot saying that would be
the exclusive way to do it but | think it would

provi de additional help with the signal
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CHAI RVAN PARSONS: | think, though, that
doesn't get at the issue of the control popul ation
potentially having a lower risk. That's a nore
conpl ex question to get at. | guess the question is
if there clearly have been the placebo group to date
intrials, is it possible to follow them out or
patients that are excluded fromthe drug or patients
who choose not to take the drug.

| nean, is there a way to capture that
patient population. [It's a bigger question than just
related to this drug. The big question is is there
any protective effective IgE specifically in cancer.

DR. JOAD: |I'mnot an epidem ol ogi st but
t hought that's what case control studies did. You
took a case and then you took two people who were
simlar to the case but didn't get the drug.

Sonmebody who is an epidem ol ogist tell nme. |
t hought that's how you figure out whether sonething -
- | can't imagine you can do it with a controlled
trial. It's just too infrequent an event. You know

t hat .
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DR. DORES: Part of the problemis that
peopl e have not taken this nedication for |ong
enough. A case control study is not going to be
meani ngful w thout sufficient |latency so at this
point really you have to | ook forward.

DR. JOAD: That's what | neant. | nean,
once it's released, can't there be the registry that
Dr. Schatz wants and then they do case control study
with all the cases. At sone point along the way you
will be able to figure out if there is an increased
risk or not.

DR. DORES: Either way, | nean, it's going
to take followup. | nmean, it's going to take |arge
nunbers so case control may eventually be appropriate
but still you are going to need to collect |arge
nunbers of patients sinply because cancer is an
i nfrequent endpoint.

CHAI RVAN PARSONS: Dr. Fink.

DR FINK: | think it's horribly conpl ex
because the fact that we are | ooking nore |ikely for
| oss of a protective effect rather than a harnfu

ef fect means that your case control study to be
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valid the case controls would have to have allergic
ast hma never exposed to the drug. That woul d be
tremendously difficult to do as a case controlled
study. Not inpossible but trenmendously difficult.

DR. JOAD: You nust think everybody is
going to get this drug once it's rel eased.

DR. FINK: No. | amconcerned -- | think
my concern is this data is worrisone and it may
depend on the population that gets the drug. |f you
are tal king about patients with severe debilitating
or life-threatening asthma, | think it would be
pretty safe to say the risk benefit ratiois in their
favor for receiving this drug if they are a good
responder.

The nore this drug potentially gets used in
the market place as a replacenent. As we heard sone
people say, it mght be easier to take a shot once a
nmonth than to take an inhal ed drug plus an oral drug,
sonmething |like that. The nore this drug gets w dely
used, the greater the danger that the risk benefit
ratio may shift to an undesirabl e nunber becones if

there is an i ncreased cancer risk
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or | oss of protection.

CHAI RVAN PARSONS: Dr. Schat z.

DR. SCHATZ: | think the point you nake
about the loss of a protective effect being harder to
identify is inportant. But | think the data we've
just seen is reassuring in the sense that naybe there
isn't as nuch of a protective effect as one m ght
have thought fromearlier studies.

CHAI RVAN PARSONS: Dr. Dores.

DR. DORES: | have a question for the FDA,

t hough. You nmust run across this issue with severa
drugs as far as potential to cause cancer. Wen
there is just not enough experience, how nuch

evi dence do you need? | nean, how do you eval uate

t hat because | think all we can tell you is there is
no data to say this causes or does not cause

mal i ghancy.

MR MARKS: | think that, yes, this is a
guestion that cones up at various stages in a drug's
life. Some at this stage and sone at |ater stages.

At this stage, of course, the question is going to be

how | arge a concern does one have and how
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inmportant is that concern. |In this case we are
tal ki ng about cancer.

The question will be how concerned is the
commttee that that is a real finding and then
bal anci ng that, of course, against the efficacy that
was seen in determ ning whether or not one can
recomrend that there is a favorable or unfavorable
ri sk benefit.

The other question is of the |onger-term
foll owup question. That particularly cones up in
products where we devel op a concern with cancer after
it is marketed and it is often very hard to answer
that question. That really was the heart of ny
guestion to you, what can you reconmend to us in
goi ng about studying that?

What techni ques or study nethods do you
think m ght be particularly useful that we can try to
enpl oy. You are shaking your head. | can see it's
not an easy question and that is particularly why we
are asking for advice.

CHAI RVAN PARSONS: Dr. Dores.

DR. DORES: |I'mnot sure | can give that
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advi ce and havi ng sonme experience in second cancers
and treatnment related effects is sonmething that takes
time. 1'mnot sure there is any easy way unl ess you
start to see adverse effects early on.

DR VEISS: One of the reasons this has
come up now, of course, is that we do see this slight
difference in control trials. You also have the
conparisons, as we have discussed, with the SEER
dat abase and the limtations. Wth that advantages
t hat woul d be hel pful which apparently is not really
avai |l able as well as we would Iike would be the
hi story of databases in the particular popul ation.

We have dealt with this to sone extent in
t he rheunmat ol ogy popul ation with the advent of TNF-
bl ocki ng t herapi es and concerns about a specific type
of malignancy there, |ynphoma, biol ogical
plausibility, and a nunber of products within the
sanme class where you see sone consistent inbal ance.

We don't have a |lot of products for the
same class. This is the first one. It has raised an
i ssue because there is this sonewhat inbal ance. As

Dr. Wlton said, trying to put this in
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perspective is at this stage we realize is an

extrenely difficult question that we have westl| ed

wi t h.

| guess it is sonmewhat gratifying that you
all are westling with it as well. There are two
very short questions. | knowtime is limted. One

is you all tal ked sone about whether to suggest
contraindicating or warni ng or whatever people at
risk. We would agree that sonething that is a
contraindi cati on woul d be potentially a problem

One, because it would make it very
difficult to study certain populations. Wuld it be
feasible to try to enrich a popul ation? For
i nstance, we don't have nuch data on snokers.

If that is a popul ation where there is --
maybe the rate of cancers woul d be expected to be
hi gher anyway and to do a trial in a particular
popul ation that is sort of enriched for having -- you
know, if we knew there was harmwe woul dn't want that
popul ati on studi ed but we don't have any information.
Wuld that be a way to try to get an answer about

any kind of |oss of protective effect
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in a reasonable tinme frame?

CHAI RVAN PARSONS: Dr. Dores.

DR. DORES: | guess one main concern is
that | amnot sure you could extrapol ate and say that
snokers are going to reflect the rest of the
popul ation. It may be a finding for snoking and | ung

cancer but if there is sone interaction with the

drug, it doesn't nean that you're not -- that you
will or will not see it in nonsnokers. | just don't
think you can generalize. 1| also would have a

concern about | ynphoproliferative disorders.

DR. VEISS: Except that we didn't see a
preponderance. | nean, if we saw a preponderance of
| ynmphoproliferative disorders and | ynphomas. W
didn't see a preponderance of any one. W certainly
didn't see a preponderance of |ynphomas in the
dat aset that we have. Gbviously it is sonething we
woul d want to | ook at over tine.

CHAI RVAN PARSONS:  Dr. Dores.

DR. DORES: | just really caution about
just thinking about the latency, that there just

isn't enough time. | nean, potentially. | nean, a
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| ymphorma or ot her cancer coul d have devel oped within
three nonths and, yes, we would be sitting here and
t hings woul d be easy. W mght not be sitting here.
But it's just you have to be very careful that we

just probably don't have enough tine.

CHAI RVAN PARSONS: Dr. Fi nk.

DR. FINK: The concern, although it didn't
show up yet, of |ynphoproliferative disorder raises a
guestion in ny mnd as a pediatrician if you extend
trials of this drug, particularly into the early
adol escent age group and the younger child, the child
bet ween six and 12 where | ynphoproliferative
di sorders are nmuch nore common than in adul t hood,
will we be exposing that population to undue ri sk.
Now, it mght unmask a signal but is that a w se
thing to do?

CHAI RVAN PARSONS: Are there further
comments regarding the | evel of concern of
mal i gnancy?

DR. VWEISS: It was raised by sonme people in
sone side discussions about sone inbal ances with

respect to the breast cancer nunbers that saw. |
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was just wondering if, especially Dr. Dores, you've
had any coment on that or is does that raise
anything in particular?

CHAI RMAN PARSONS: Dr. Dores.

DR. DORES: Again, | think you have to be
very careful of some of the cases the patients had
presented before entering the study. Again, the
| at ency associated wth breast cancer is years. It
woul d be very, very unlikely that you woul d have
mal i gnant process in the breast devel op over this
short tine frane.

| nmean, | did go through each case and |I'm
not sure that | would -- in particular the |ynphoma
was a little concerning and extra data was presented
today but, you know, |I'mnot sure that you can say
anyt hi ng about these cases sinply because of the
short time frame.

CHAI RVAN PARSONS: Dr. At ki nson.

DR ATKINSON: | would like to just make
one nore comment that had to do with the discussion
about the animal nodel earlier. There was one paper

that was presented by the agency on a famly that
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was supposed to be I gE deficient but there hasn't
been a single individual identified as far as | am
awar e whose got a genetic deficiency of |IgE that
coul d be maybe conparable to the effects of this
medi cati on.

But there are individuals with primry
i mrunodefi ci enci es who are born wi thout any ability
to make IgE. The one that we encounter the nobst
often is X-linked A gamma gl obulin anem a. Those
patients nay have a very slight increase in their
rate of observed nmalignancies but it is even
guesti onabl e.

Certainly during the many patients that
we' ve followed over the last 10 or 20 years that |I'm
famliar with it at UAB, | don't recall ever seeing
one in that patient category. It seens the sinple
absence of |1 gE does seemby itself to be a big risk
factor. 1'Il let sonmebody who knows sonet hing.

CHAI RMAN PARSONS: Dr. Dores.

DR. DORES: | guess | would just say that
we need to see the nunbers for that. W would need

to see the risk and the confidence intervals. Then
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| woul d be swayed by that.

| guess one other thing that you m ght
t hi nk about, or rethink, is just whether there is any
potential for aninmal nodel, sinply because this is
such a long-termfoll owup process for a human being
that if there is anyway that you could have a nouse
nodel , for exanple, that's prone to a specific cancer
or |ynphoproliferative disorder and see what happens
when they are adm nistered the drug and see what
happens in an ani mal nodel that in any way m ght be
hel pful .

Al though | realize there are limtations,
but 1'mjust suggesting that it be revisited as a
possibility.

CHAI RVAN PARSONS: Any addi tional coments?

We'll nove on to question No. 7.

7) In clinical trials, 3 anaphyl axis
events occurred anong onalizumab treated patients
within 2 hours of treatnment w thout obvious other
triggers, conpared with 1 anaphyl axis event w thout
known trigger in the control patients. O her,

| esser, allergic reactions were al so observed in
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omal i zumab treated patients.

Pl ease di scuss the strength of the
associ ati on between omali zumab and anaphyl axi s, and
t he degree of concern regarding allergic reactions in
this patient population. Do these findings
necessitate any specific precautions for use of
omal i zumab?

"1l open it up to the commttee.

CHAI RVAN PARSONS: Dr. Joad.

DR. JOAD: | guess one of the things that |
wondered about was it was a | ate onset |ike they
mentioned, 90 mnutes to two hours. Does that nean -
- | don't think it precludes the use of Xolair but
does that nean they should go get their injections in
the doctor's office and stay for two hours? To ne it
does say that.

CHAI RVAN PARSONS: | had a question.
Because of the two that did occur at 90 minutes, is
there sonething in the vehicle that is being used
that is potentially allergic causing anaphylaxis in
this patient population. |Is there a vehicle issue

because it was a relatively small nunber.
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CHAI RMAN PARSONS: Dr. Fi nk.

DR. FINK: Wren't both of the patients
where that occurred early on |V exposure rather than
subcut aneous?

CHAI RVAN PARSONS: | thought one was subcu
and one was |V.

DR. FINK: One and one.

CHAI RMAN PARSONS: One and one.

DR. FINK: Ch, boy.

CHAI RVMAN PARSONS: Dr. Schat z.

DR SCHATZ: I'mnot sure. |'mnot sure
what to say about the waiting period but |I think it
woul d be hard to nandate that |ong a waiting period
even though there is a concern about that. | think
clearly the one think that should, and it probably
woul d anyway, but in the insert say this has to be
given in facilities and with personnel available to
treat a systemc allergic reaction. That would be
one answer to the question.

CHAI RVAN PARSONS: Dr. At ki nson.

DR. ATKINSON: If | recall correctly, one

or both of those patients had had system c reactions
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before and had anaphyl axis before. |Is that correct?

| mean, that could be added as an additional caution
to the practitioner that if the patient had had
docunent ed anaphyl axi s previously or systemc
reactions to i mmunotherapy they m ght be at increased
risk. | believe | recall that one or nore of those
pati ents had had system c anaphyl axis in previous
exanpl es.

CHAI RVAN PARSONS: Dr. Fink.

DR. FINK: | guess I'mnot real concerned
about the anaphylaxis issue in that if you can
extrapol ate data from ot her human nonocl onal s t hat
have been in clinical use, occurrence of
anaphyl actoi d reactions has been extraordinarily
rare.

| don't think there is any reason that
having the binding site directly nmedi ated agai nst | gE
shoul d necessarily alter that. There is part of ne
t hat says anaphyl axis shouldn't really be brought up
as a mpjor issue in the labeling if we can trust data
from ot her human nonocl onal s.

CHAI RVAN PARSONS: Dr. Dores.
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DR. DORES: | guess | just have one
guestion. Maybe because in oncol ogy we use different
nmonocl onal s, but are they usually adm nistered with a
steroid or other agent that m ght decrease allergy
whereas this one is not?

MR. MARKS: Certain other products are
adm nistered with pretreatnent. As you note, this
one i s not.

CHAI RMAN PARSONS: | guess | share sone of
Dr. Joad's concerns in that although the rate of
anaphyl axis was low, it was higher than in controls
and if this actually -- how many mllions of people
are out there with asthma so even a | ow i nci dence of
a potential adverse event actually can inpact a |large
nunber of people.

| wonder if it's not worth at |east going
forward to nonitor closely, consider close
observation after they have been given the drug so
they get nore information on a | arger patient
popul ation as the drug goes forward to see what the
actual incidence is because it does appear to be

hi gher than in controls.
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Dr. Fink

DR. FINK: Do you observe that with first
dose or subsequent doses? | nean, it is a
significant burden on caregivers if you say every
dose has to be observed for 30, 60, 90 m nutes based
on probably in excess of one case.

CHAl RVAN PARSONS: Dr. Apter.

DR. APTER. | have a little trouble with
t he nechani sm for anaphylaxis. |f you are nopping up
all the Igg, the IgE won't help mast cells
degranulate. O course, in chenotherapy there are
ot her nmechani sns that cause anaphyl actic-1ike
reactions. |'mnot sure but | think these patients
shoul d be observed. | don't want to keep them for an
hour and a hal f.

CHAI RMAN PARSONS: Dr. Dores.

DR. DORES: | guess ny point was nore of a
guestion because |'ve only given nonocl onal
anti bodies with pretreatnent but that is a different
nmonocl onal anti body. The question was if the
nonocl onal anti bodies you were referring to were

often adm ni stered with anti hi stam nes or steroids.
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The other point is that sone of these patients that
will be receiving this drug will already be on
system c steroids.

CHAI RVAN PARSONS: Dr. Fink.

DR FINK: It's not exactly for the
indication this drug is filing for but this drug may
get used off label. | think there is a greater risk
of anaphyl actoid reactions occurring with
adm nistration of this product in patients who think
once they have their first dose they can expose
t hensel ves to sonmething they are either highly
allergic to or anaphylactoid to.

And it is clear fromother data that you
have to wait at |east six to eight weeks for the
al ready mast cell-bound IgE to di ssipate before
exposure i s safe.

| think sonehow that needs to go into the
product |abeling that the first dose of drug doesn't
get you protection fromyour anaphyl actoid reactions
that nay already be preexistence. | think
statistically we are far nore likely to see

anaphylaxis in that setting.
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MR. MARKS: | don't think we have any data
that this product can protect you from anaphyl actic
reactions to any other triggers.

DR. FINK: There is data with a simlar
product, at |east in peanut anaphyl axis.

MR MARKS: Yes, that is a different
product .

DR FINK: Right. | saidit was different.

MR MARKS: | think it's inportant for
everyone to understand that those data are with
regards to a different product and we really can't
extrapol ate between the two.

DR. FINK: Although I think it is
clinically noderately likely there will be physicians
in the practicing comunity when this product reaches
the market who will have read sone of the other data
and may use this off-label for peanut anaphyl axis.

CHAI RVAN PARSONS: But again, to reiterate,
for this product there has been no data presented

today regarding that.
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DR FINK: Real world.

CHAI RVMAN PARSONS: | think we can nove on
to question No. 8 unless there are further conments
or discussion.

8) A few published reports suggest |gE
may have a role in nucosal imune function. Altered
mucosal inmunity may | ead to adverse events.

Al t hough no excess in respiratory system adverse
events was observed, there was an overall increase in
di gestive system adverse events in onalizumab treated
patients conpared to control patients.

These enconpassed a variety of specific types of
events. The rate of appendicitis was slightly higher
in the omalizumab group. Al so observed was a snal
increase in the rate of female genitourinary adverse
events, w thout any specific type of adverse event of
i ncreased frequency.

Pl ease di scuss the inportance of these
events within the overall safety profile of this
pr oduct .

CHAI RVAN PARSONS: Dr. Apter.

DR. APTER. These events nostly canme from
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the uncontrolled trials. Did they not?

CHAI RVAN PARSONS: Can the agency answer
t hat question?

DR. RIEVES: No, these are fromthe all-
controlled studies. This includes the open-Iabel
studi es.

DR, APTER It includes the open-| abel ed.
Right. So I think we need blinded studies or just
observation in the future when peopl e know what study
assi gnment they have, what drug they're getting and
they no it's active drug.

CHAI RVAN PARSONS: Dr. Joad.

DR. JOAD: | was very uninpressed by this
group of concerns personally. You know, you would
want followup once it's released and certainly it
could turn out to be sonething but I was not
i npressed by any of this group of concerns.

CHAI RVAN PARSONS: (Ot her conmittee nenbers?

Dr. Fink

DR FINK: | think this is a fascinating

guestion for some basic science researchers but

really don't see where it has anything to do with
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approval of the current product. It raises an
i nteresting question does |IgE have an i mmune function
that we have not previously attributed to it. |
really think that is a basic science question that
doesn't really particularly bear on approval of the
pr oduct .

CHAI RVAN PARSONS: O her committee nenbers?

Just before we |leave this specific topic,
one of the other questions that cane up earlier in
the I gE real mand sort of what does it do was the
guestion about parasitic infections which there is
now a study going on in Brazil. Are there any other
consi derations of patients who we would consider in
our practice that nmaybe goi ng places, doing things
that coul d expose themto sonething that woul d be an
i ssue?

| can't think of any. |1'mjust throw ng
this out to conplete this one area. What about
patients with known nucosal abnormalities in terns of
any issues there. | think that is a great unknown.

" mjust asking. Dr. Fink.
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DR. FINK: | nean, you coul d hypot hesi ze
that you would be a bit concerned about |gA deficient
patients which are fairly common occurring in about
one in 1,000 or one in 1,200 who often do have
el evated |l evels of IgE but | have no idea what the
problemis. They also have an increased incidence of
asthma. |If you are IgA deficient and your IgE is
el evated, you are nore |likely to wheeze for sone
reason.

Whet her that puts your mucosal surfaces at
any increased risk, I"'mnot sure. W do see in those
instances that it is clear in those children, otitis
nmedia, sinusitis early inlife, at least, are
mar kedl y increased in incidence, although in
adul t hood nost people who are | gE deficient don't
know it.

CHAI RMAN PARSONS: Additi onal comrents?

Dr. Dores.

DR. DORES: | would just point out that

patients with I gA deficiency al so have increased risk

of transfusion reactions. Just keep that in m nd.
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CHAI RVAN PARSONS: Were there other
specific questions related to any of the specific
adverse event issues that the agency had?

MR. MARKS: No. | think that you have
covered many of our questions already. Thank you.

CHAI RVAN PARSONS: Ready to go on to
guestion No. 9.

9) Certain aspects of the submtted
saf ety dat abase nay place limtations on the
interpretation of the results. For exanple,
conprehensive data are [imted to one year of
omal i zumab exposure. Additionally, the database
contains only approxi mately 150 geriatric subjects
treated with omal i zumab.

a) Pl ease di scuss the inportance of these
limtations, and whether safety concerns with regard
to these aspects specifically warrant obtaining
additional data. If so, please identify which
specific areas require nore information.

b) Pl ease discuss if these or other
limtations or findings may necessitate the

subm ssion of additional data fromthe applicant
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prior to being able to forma risk-benefit
assessment .

CHAI RVAN PARSONS: Dr. Joad.

DR. JOAD: |'ve said this before. | think
for the group over 65 that the efficacy data was
poor. In this case | thought the general concerns of
whol e body side effects were higher. They are at
bi gger risk for cancer. | just think that group
needs to be specifically studied in a real doubl e-
bli nd pl acebo controlled study |ike was done before
that group was allowed to get this drug or biologic.

CHAI RVAN PARSONS: Dr. Fink.

DR FINK: | would echo those renmarks and
say maybe they should al so be -- that should al so
i ncl ude individuals between 12 and 16 years of age
where there is simlarly a lack of data in terns of
safety or efficacy.

CHAI RVMAN PARSONS: Ms. Schel | .

M5. SCHELL: | have a question on what
percentage of asthmatics are over 65? |Is there any
information on that?

CHAI RVAN PARSONS: Dr. Schat z.

SAG, CORP
4218 LENORE LANE, N.W.
WASHINGTON, D.C. 20008
(202) 797-2525 VIDEO; TRANSCRIPTIONS




10

11

12

13

14

15

16

17

18

19

20

21

22

345

DR SCHATZ: The data that |'ve seen
suggest that it's just as common actually in adults
over age 65 as in other adults which is in the 8
percent or so preval ence range.

CHAI RVAN PARSONS: Additional concerns
regarding different groups? The two groups that have
been nentioned are the geriatric, over age 65
popul ati on, and the age 12 through 17. There were
concerns earlier, if |I recall, about age 5 through
12. |Is that correct?

DR. APTER And minorities. W had
di scussed this before.

CHAI RVAN PARSONS: That was my next
guestion. That was the other area that we had
addressed previously. Wre there specific study
desi gn questions that the agency had regardi ng these
groups?

DR. VEISS: | just wanted to ask this group
a question and | would start with the 5 to 12 year-
old group. You know, the conpany is not asking for
its use to be extended down to the pediatric. They

are aski ng down through adol escence but not to
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t he pediatric age group.

What general ly happens is people are
probably very famliar in terns of when studies are
done in a disease that is common in adults but al so
seen in children, often tinmes there are no studies
done ad products just tend to get used a lot in
pedi atric popul ati ons and over tinme the physicians
just devel op experience with this.

This is alittle different in the sense
that we actually do have a trial in the younger
children, trial 010. It did show sone simlar
results.

| don't want to speak for the conpany but,
you know, a | ot of unknowns with the new t herapeutic
and things that were even raised around the table
here, potential for |long-termuse and what inpact it
m ght have on devel opnment of nalignancies over tine,
| ynmphoproliferative disorders, etc.

For many products if you're tal ki ng about
| ong-termuse in a very young popul ation for a non-
life threatening or imrediately |ife-threatening

di sease, often tinmes there is the thought that
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prudence is better and to wait and get nore adult
safety data in particular before use in children.

| was just wondering fromthe commttee
often tinmes we provide in the | abel what data we
have. W can also sonetines in the |abel under
pedi atric use section describe particul ar concerns,
precautions, anxieties. For instance, you know,
concerns about nmalignancies, etc.

Does the conmittee have any advice? Levels
often tinmes say either safety and efficacy have not
been studied in children, which would not be true in
this case. W could say safety and efficacy have not
been established which m ght be nore the case.

Those tend to get ignored if people want to
use products in different age popul ati ons.

Physi ci ans, of course, are free to use any product as
they see fit in the practice of nedicine. 1'mjust
wondering if there is specific advice we could
provide to physicians, particularly ones who have a
pedi atric asthma popul ati on.

W heard it's hopefully being eval uated
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further but if this product is approved, and we'l]l
get to your reconmendations in a mnute in question
10, whether or not there is specific advice you can
give us on what to say on a |abel with respect to
younger children, the 5 to 12, and then again the 12
through 17 years of age in terns of what's known,
what's not known, what are the concerns. Sorry for
t he | ong questi on.

CHAI RVAN PARSONS: Dr. AtKki nson.

DR. ATKINSON: | would like to say that |
don't have anynore concern in the younger patient age
range than | do about the ol der age ranges. | think
it islikely to be because allergic asthma is so
prevalent in that age range | think it's likely to
have at |east equal efficacy. | don't think you have
to worry too much with a product that is going to be
t hi s expensive about too much off-Iabel use in
younger age groups.

| may be wong but I think if they are not
able to obtain help frominsurance conpani es and so
forth it's not likely that children are going to -- a

| ot of children are going to get treated with this
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unless it's approved. | may be mistaken. 1'Il see
what ot her peopl e think.

DR VEISS: | want to clarify that
oftenti mes when we wite an indication statenent
sonmetimes we say it's indicated for adults with or
adol escents or adults wth.

Sonetinmes we say it's indicated for
patients with this disease and then we describe
el sewhere in the | abel what's known or not known
about the different subgroups of the popul ation.
There's different ways that one can try to help
provi de guidance in ternms of who products should be
i ndi cated for.

Sonme of that bears upon, | think, what
people think in ternms of who best should -- if this
is recomended for approval who best woul d benefit
and where it should perhaps be used until further
data are avail abl e.

CHAI RVAN PARSONS: Dr. Schat z.

DR. SCHATZ: Again, | think there is a
consensus that we probably wouldn't want it used in

patients over age 65 until nore data is avail abl e.
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On the other hand, we would |ike nore data avail abl e
for mnorities but I don't think we would want to say
don't use it until then. At least, | haven't heard

t hat .

| just want to revisit one other issue, the
i ssue of the efficacy in the adolescents 12 to 18.
The only definite -- the things that | can find
easily are table 85 and 86. In table 85 the
exacerbation rate in the drug were 10 percent versus
24 percent in placebo. Although the rate difference
cross zero, that seens to be respectable.

That is in the stable steroid phase and it
was a significant change simlar to other ones in the
steroid reduction phase. | wonder what other
information is available to give the inpression,
which | nmust say | didn't have, that it was really
substantially | ess effective based on the data in 12
to 18 year ol ds.

MR MARKS: | don't believe we really do
have any data that there is a differential and
efficacy. Certainly | don't believe we presented

anything that was trying to suggest that.
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DR APTER | nmade a coment earlier but |
just nmeant nunbers. There were snmall nunbers, not
efficacy differences.

CHAI RMAN PARSONS:  Yes, the nunbers have
been brought up a couple tines, relatively snal
trial.

DR. VEISS: To sone extent sonetines you do
have smal | er nunbers obviously in certain subgroups
but one just generalizes down fromthe overal
popul ation or the | arger popul ation of 18 through
adults down. It's a question of are there higher
nunbers in the adol escent popul ation that you feel
you woul d prefer to see before suggesting that this
m ght be used in that population.

CHAI RMAN PARSONS: Dr. Fink.

DR FINK: | think a commtnent to at | east
a early Phase |V safety study in children five to 16
is inmportant. W really need to know are there any
difference signals there. It needs to be a
controlled trial before too many patients are exposed
because it is definitely going to get used in that

age group in patients with allergic asthnma
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whet her it's | abeled or not.

| think the sooner that data becones
avai lable -- again, we're getting into the classical
pedi atric conundrum of a drug that appears effective
and then starts getting used in kids wthout good
saf ety dat a.

On the benefit side, this is a drug that
theoretically I would think if you foll owed adult
dosi ng gui delines they would not be any different in
pediatric patients. | don't think IgE |levels or body
wei ght are inherently different in kids.
| mmunogl obulin half-lives are clearly not different
in children above age five. At |east dosing may not
be as big an issue but safety clearly should be
st udi ed.

CHAI RVAN PARSONS: What about dosing in
terms of -- | mean, kids change wei ght even nore
qui ckly than sonme adults do and changes in IgE | evels
as they age. How does that -- do you have any
suggestions on how that m ght work?

DR. FINK: Wight is pretty easy. | nean,

as a pediatrician I'mused to adjusting dosages by
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weight all the tine and whether you use five-pound
i ncrenents or 10-pound increnments or dosage
increnments in terns of the capsule size. 1t's not
particul arly burdensone.

The IgE level is nmuch nore difficult
because | don't know how you assess it w thout
st oppi ng the drug.

CHAI RVAN PARSONS: Are there any additional
coments or questions overall before we get to
guestion No. 10? Do any nenbers of the conmttee
have additional questions for anybody? Additi onal
areas of discussion that have not cone up or that
have not been clarified? This is a renmarkable placid
group right now. That's good.

MR. MARKS: | think you have very
adequat el y di scussed the questions we've put before
you.

CHAI RVAN PARSONS: W' ve been asked then to
take a specific vote on question No. 10 which is:

10) Do these data indicate a favorable
ri sk benefit conparison for onmalizunab?

Al'l the voting nenbers will be asked to
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vote on this. | think the question is in a way two-
fold. One is, is there a favorable risk benefit
conparison in your opinion. The other is for whom or

what patient population. | think we should clarify.

W will go around the table and each person
will give their opinion. Nunber one, if they could
say do they think there is a favorable risk benefit
and, nunber two, can they clarify which patient
popul ation they are tal king about. W'I|l take it
t hat way.

l"mgoing to start at this end with Dr.
Morris who has been in the conmttee before.

DR MORRIS: Yes, | wuld say there is
evi dence today presented for favorable risk benefit
overall for this drug or biologic. | think to help
identify the popul ation, the population identified
that in the two pivotal studies 008 and 009, those
identified by skin testing with the IgE | evels that
are appropriate. | think for what we're tal king
about, what has been tal ked about in regards to age,

| think | ess than 65 would be inportant as well.
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CHAl RMAN PARSONS: Do you want to conment
further in terns of patient inclusions? There were
i ssues that cane up regarding inhaled steroids or al
st eroi ds.

DR MORRIS: | think all steroids would not
be in the population that I would reconmend.

CHAI RMVAN PARSONS: Dr. Joad.

DR. JOAD: Yes. | would vote yes about the
benefit risk as to the positive. | also have ny age
range 12 to 65 with allergic asthma to be defined as
at | east one positive test to a perennial
aeroallergen. | would like themto have failed the
NI H gui del i nes to be i ncl uded.

Personally, | don't have a problemwth --
| would |ike there to be a study on the oral steroids
but I wouldn't think that at this point there's
enough evi dence to say they shouldn't receive it.

It's a group that people are going to want to use it

in.

CHAI RVAN PARSONS: Dr. Chinchilli.

DR. CHINCHILLI: Yeah, | agree with Dr.
Joad. | would say yes, age range 12 to 65. |I'm
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al so concerned about the group on oral steroids since
they are the nost severe and desperate group. |
woul d hate to see them excl uded.

CHAI RVAN PARSONS: Dr. AtKkinson.

DR. ATKINSON: Yes, | agree that the
indication for allergic asthma and ages 12 to 65 with
a recomendation that skin tests be perfornmed to try
to establish that the asthnma actually is associ ated
wi t h at opy.

CHAI RVAN PARSONS: | too would vote yes.
woul d al so have a specific age range of 12 to 65. |
woul d request that the patient carry a diagnosis of
allergic asthma that involves appropriate skin
testing and have relevant IgE | evels for dosing.

| woul d suggest that it is nost efficacious
in people on inhaled steroids. | do not necessarily
have problens with people on oral steroids taking it
but I think it should be clear that there is no data
t hat shows significant efficacy nmean data in that
patient popul ation.

Dr. Apter

DR. APTER. | would vote yes. Certainly
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the upper Iimt would be age 64. |I'ma little
concerned about bel ow age 18 because of the snall
nunbers. | do think selection should be based on
skin test and history for a diagnosis of allergic
ast hna.

| m concerned, though, about |ong-term
effects of the drug and think it is essential that
t he people on drugs be followed carefully over tine
in Phase IV and even they stop the drug.

| would certainly favor a trial that
conpared Xol air and inhaled steroids with inhaled
steroids and | ong-term beta-agoni sts or sone trial
that conpares the use of Xolair to our current best
effective therapy now.

| woul d not exclude snokers and | do think
t hat Phase |V studies and conti nued exposure should
be -- studies should be done with an eye to
determ ning how |l ong this therapy should go on.

CHAI RVAN PARSONS: Thank you. Dr. Fink.

DR FINK: | would vote yes. It has shown
efficacy, at least in the age range 12 to 65,

al though I'mpretty soft on the cut-off at 65.
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Al t hough there is not enough data there, | am not
sure that we should necessarily exclude that group
whi ch often has asthma that is nore bothersone,
particularly for individuals who are barely
i ndependent because of their age.

They may actually have nore clinical
benefit in some ways than sone of the younger
patients. At least 12 to 65 but I'mnot sure | would
object to extending it beyond age 65 based on the
presunption of efficacy and not being convinced there

is significant additional toxicity in that age group.

| think the package insert has to be
carefully worded and contain as nuch data as possible
knowi ng that nost people in practice won't read it.
| think they should still have access to the data if
they will read it because sone of these issues are
not obviously clear cut and the best you can do is
provi de what data exi st.

CHAI RMVAN PARSONS: I n addition to the age
range were there other qualifications in the patient
groups?
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DR FINK:  No.

CHAI RVMAN PARSONS: Dr. Schat z.

DR. SCHATZ: | would vote yes assum ng the
popul ation is limted to those not controlled on
inhaled -- this is going to sound fam liar but not
controlled on inhaled steroids. | would add, though,
with a baseline FEV1 | ess than 80 percent as another
way to define inadequate control and because that's
what all the data really suggested where efficacy was
and where nost of the patients were studied.

| would want specific |IgE determ ned either
invitro or by skin test but it would be to a
perenni al aeroallergen to which the patient was
chronically exposed. | would also go for the 12 to
64 age range and | would include no prior history of
cancer except non-nel anoma skin cancers.

CHAI RVAN PARSONS: Thank you. Ms. Schell.

M5. SCHELL: | would vote yes also and |
woul d i ke to include patients up to 65 but not
exclude the over 65 with nore data. Also | think it

shoul d be given to snokers as well. |If there is
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data available for that in the future, | would like
to see that.

Al so the steroid dependent -- oral steroid
dependent. | would like to see a bigger group
studi ed on that and conparative study to the
controller medications that are currently avail able
as to the benefit if you can decrease one and just be
on one drug.

Also, | would like to see -- | lost ny
t hought there. Just a second. | would like to see
nore information regarding the younger children as to
if it's beneficial or not.

Also a clear definition of what is allergic
ast hma because nobst physicians that | work with don't
differentiate between allergic and nonallergic and |
think there needs to be clearer guidelines if they
are going to adm nister the drug as to what
constitutes allergic asthma. Also | like the FEV1
obj ective neasurenent.

CHAI RMAN PARSONS: Thank you. Dr. Swenson.

DR. SVENSON. | vote yes for that age
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group of 12 to 65. O course, this would all be
contingent on positive skin testing or appropriate in
vitro lab testing. | would strongly urge that
patients with any history of malignancy.

Al t hough we didn't discuss it, | wonder
about patients that are inmuno-conprom sed beyond
just their steroid therapy for asthma to be possibly
considered. And that there be strong commtnent to
Phase 1V followup for many of the identified
possi bl e at-risk groups that we have di scussed here.

CHAI RVAN PARSONS: Thank you. Dr. Dores.

DR. DORES: | think at present there is an
apparent risk benefit, favorable risk benefit
profile. | do want to underscore a | arge caveat
about the incidence of cancer with this drug. |
think we just don't know and that needs to be clearly
def i ned.

And peopl e shoul d be aware that has not
been adequately studied sinply because of inadequate
time. | feel very strongly about that. People who
are treated with this nmedication need to be foll owed.

| feel very strongly about that as well.
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| woul d have sone reservation about giving
this medication to i muno-conprom sed individuals. |
think I defer as far as pul nonary gui del i nes because
| feel really that's not in ny area of expertise.

CHAI RVAN PARSONS: Thank you. W' ve heard
fromall the voting nenbers of the conmttee. The
vote is 11 yes and none no. No nos. | think a
nunber of the conmttee nmenbers have had fairly
specific caveats to clarify their yes vote.

M. Ohye.

MR. OHYE: Excuse ne. | have been asked by
sonme industry coll eagues and, in particular, your
regul ar industry representative to acknow edge four
menbers of this conmttee that will be leaving with
this neeting and to thank themfor their service and
to say that | know they are advisors to FDA.

Their observations and service over the
years has been extrenely useful to industry as a
whol e and their ability to admre how to bal ance the
need for good science against the fact that there are

patients |ike Dr. Ainbinder and M. Vallejos
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waiting for a new nedicine was very inportant to us.
Thank you all. Best wi shes and God' s speed.

CHAI RVAN PARSONS: Thank you. Are there
addi ti onal comments fromthe agency?

MR. MARKS: No, | don't think we have any
addi tional questions. | would like to thank all of
you very much for com ng and struggling with these
gquestions and giving us advice on how to proceed. It
is extrenely valuable and to hear the diversity of
opi nions and the expertise that you all bring to this
wi || make our job nuch easier. Thank you.

CHAI RMAN PARSONS: | thank all the
committee nenbers and | would like to go on record as
apol ogi zing for not being able to pronounce the nane
for Xolair and to reiterate that | cannot pronounce
any of the antibody drugs. | could not be a
cardiologist in this day and age. | apologize. It's
not specific to this one.

Thank you agai n.

(Whereupon, at 4:00 p.m the neeting was

adj our ned.)
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