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PROCEEDI NGS
Call to Order and Openi ng Renarks

DR. DRAKE: Hello. M nane is Lynn Drake.
| am from Harvard Medical School, the Massachusetts
Ceneral Hospital. | ampleased to be the chair of
this neeting.

The first thing | would like to do is open
the nmeeting. This is the Dermatol ogi c and
Opht hal nol ogi ¢ Drugs Advisory Commttee. First of
all, I would like to welcone all the nmenbers of the
conmttee. As you know, you had fairly extensive
briefing docunents. You have had to take a | ot of
your personal tine to review all this and take your
time to cone here today. W are so appreciative
that you have given that volunteer tinme to help
revi ew the product before us today.

I would like to thank the FDA staff, the
whol e team The briefing docunents were actually
very well done. They were concise. They were easy
toread and it was clear that effort had been put
intoit. So | do want to thank the whol e FDA staff
and teamfor giving us such a nice group of
docunents to work from The preparation was
obvi ous.

I would also like to thank the sponsor for
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bringing forward a new drug. You know, we have
patients with bad di sease and we are al ways
appreciative that you take the tine to try to
devel op a new drug that will help our patients. So
we are very grateful to you for bringing forth this
new drug.

| also would like to welcome all the
guests who are here today. | think public interest
in the proceedings in inportant and significant and
so we are grateful. | amparticularly pleased that
we have sonme docunented participants in the open
public hearing. That is delightful to see because
we don't always have that and that kind of input
just nakes us do our job better.

So, having said all that, the first person
| would like to introduce is Dr. Karen Tenpl et on- Soners,
Executive Oficer for this. She has
done a yeoman's anount of work. You can't inmagine.
Karen, | would like to thank you very nuch in
advance for all the work you have done and all the
hel p you are going to give ne today. She keeps ne
out of trouble. In case you guys don't know what
she does, her prinary job is to keep nme out of
trouble fromhere on out.

The first thing | would like to do so that

my
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everybody knows who everybody is, | would like to
go around the table, have the committee nmenbers

i ntroduce thensel ves sand your affiliation. |
would like to start with Dr. Swerlick.

One of the rul es--we have these ridicul ous
rules here. W have to speak into the m ke

I ntroduction of Committee

DR SWERLICK: Robert Swerlick. | aman
Associ ate Professor of Dernmatol ogy at Enory
Uni versity.

DR. TAYLOR: Richard Taylor. | am
Prof essor at the University of Mam and Chief of
Dermat ol ogy at the Mam V.A Hospital

DR ABEL: Elizabeth Abel. | amdinica
Prof essor of Dermatology at Stanford in California
and in private practice in Muntain View

M5. KNUDSON: | am Paul a Knudson. | am
the I RB Coordi nator for the University of Texas
Heal t h Sci ence Center in Houston.

DR STEVENS: | am Seth Stevens. | am
fromUniversity Hospitals of Ceveland. | am Chief
of Dermatol ogy at the Ceveland V. A and at Case
West ern Reserve University.

DR KATZ: | am Robert Katz, in the

private practice of dermatol ogy in Rockville,
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Maryl and, dinical Associate Professor of
Der mat ol ogy at Georgetown University Hospital.

DR TEMPLETON- SOMVERS: Karen Soners,
Executive Secretary to the committee, FDA.

DR. MORI SON: Ll oyd Morison, Professor of
Der mat ol ogy at Johns Hopki ns University.

DR. EPPS: Dr. Roselyn Epps, Chief of the
Di vi sion of Dernmatol ogy, Children's National
Medi cal Center which is affiliated with George
Washi ngt on Uni versity.

DR. KING Lloyd King, Chief of
Der mat ol ogy at Vanderbilt University and at the
Nati onal V. A

DR. TAN. M ng Tan, Associate Menber of
Bi ostatistics, St. Jude Children's Research
Hospital .

DR RAIMER |'m Sharon Rai ner, Chairnman
of Dermatol ogy at the University of Texas in
Gal vest on.

DR BONVINI: | am Ezio Bonvini, Division
of Monocl onal Antibodies, Center for Biologics.

DR MARZELLA: | am Louis Marzell a,
Division of Clinical Trials in the Center for
Bi ol ogi cs.

DR VEISS: Karen Wiss, Division of
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Cinical Trials, Center for Biologics.

DR DRAKE: Terrific. Next, | would like
to ask Dr. Somers to please informus about our
conflict of interest statenent.

Conflict of Interest Statemnent

DR TEMPLETON SOVERS: The fol | owi ng
announcemnent addresses conflict of interest with
regard to this neeting and is made a part of the
record to preclude even the appearance of such at
t he neeti ng.

Based on the submtted agenda for the
neeting and all financial interests reported by the
conmittee participants, it has been determ ned that
all interests in firns regulated by the Center for
Drug Eval uation and Research present no potenti al
for an appearance of a conflict of interest at this
neeting with the foll ow ng exceptions.

Dr. M ng Tan has been granted waivers
under 18 U S.C. 208(b)(3) and 595(n)(4) of the FDA
Moder ni zation Act for his ownership of stock in a
conpetitor. The stock is valued at between $5,001
to $25,000. Dr. J. Richard Tayl or has been granted
wai vers under 28 U.S.C. 208(b)(1) and 505(n)(4) of
t he FDA Moderni zation Act for his enployer's

contract with a conpeting firm The value of the
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contract is |less than $100, 000 per year

These wai vers pernmit Dr. Tan and Dr.
Taylor to participate in the commttee's
del i berati ons and vote considering Biol ogic License
Appl i cation Subm ssion Tracki ng Nunber 125036,

Amevi ve, al efacept, sponsored by Bi ogen
I ncor por at ed.

A copy of these waive statenment nmay be
obt ai ned by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A30
of the Parklawn Buil di ng.

Wth respect to FDA's invited guest, Dr.
Robert Swerlick has a reported interest that we
bel i eve should be nade public to allow the
participants to objectively evaluate his coments.
Dr. Swerlick has a financial interest in |nmunex
and Enbr el

In the event that the discussions involve
any other products or firms not already on the
agenda for which an FDA participant has a financia
interest, the participants are aware of the need to
excl ude thensel ves from such invol vemrent and
exclusion will be noted for the record.

Wth respect to all other participants, we

ask in the interest of fairness that they address
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any current or previous financial involvenment with

any firmwhose products they may wi sh to coment

upon.
Thank you
DR. DRAKE: Thank you, Dr. Soners.
We have a very packed agenda today. There
is alot of information to be inmparted. | wll ask

the presenters to please stick to your allotted
time. If you go over, | wll probably have to try
to signal you in sone capacity because | want to
nmake sure we have plenty of tinme at the end for the
really inportant stuff.

I would also renmind the committee that
brevity is wonderful and | will try to renenber
that sanme rule, nyself. So if we can keep
everything as concise as possible, we will nove
t hrough the agenda and acconplish everything.

Wth that, let's start. | think the first
presenter is Dr. Bonvini fromthe D vision of
Monocl onal Anti bodies, Ofice of Therapeutics
Research and Revi ew.

Dr. Bonvini, welcone.

BLA 125036, al ef acept, Bi ogen, I|ncidence.
I ntroduction

DR BONVINI: Good norni ng.

10
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[Slide.]

Madare Chairman, distingui shed nenbers of
t he advi sory committee, |adies and gentlenen, good
nor ni ng.

On behal f of the Center for Biologics, |
would Iike to thank you for your participation in
today' s discussion of alefacept for the treatnent
of chronic plaque psoriasis.

[Slide.]

My duty today in the next few mnutes is
to introduce you to the BLA review conmttee and
i ntroduce the nol ecular entity under discussion and
provide a brief imunol ogi cal background for the
di scussion of the clinical data for alefacept. |
am Ezi o Bonvini and | serve as the Chairman and the
product review for al efacept.

The clinical review was the responsibility
of Lou Marzella and El ectra Papadopoul os.

Phar macol ogi ¢ and toxicol ogy revi ew were perforned
by Laureen Black and David Green. The statistica
revi ew was performed by Chao Wang. Bi or esear ch
noni tori ng supervi sion was under the responsibility
of Jose Tavarezpagan. Establishing and

manuf acturing review for al efacept was al ef acept

was the responsibility of Chiang Syin and Caro
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Rehkopt. | would like to acknow edge the excell ent
regul atory managenent of Beverly Connor and Lori
Tul | .

[Slide.]

The nol ecul e for today's discussion is
al ef acept, al so known as Anevive and al so
identified in a nunber of publications as LFA3TI p.
Al efacept is a fusion protein conprising the human
LFA nol ecul e fused with the human 1gG 1 FC portion
This nol ecul e dinmerizes through the disulfate bond
nmedi ated via the 1gG portion of the nol ecul e.

As a background to introduce the
i mrunosuppr essi ve nechani sm of al efacept, | wll
briefly review how T-cell activation occurs.

[Slide.]

The activation of T-lynphocyte is a
conpl ex nmechanismthat is centered on the
recognition by the clonotypic T-cell receptor of
antigen. Now, that doesn't occur in soluble form
and the recognition by the T-cell receptor occurs
in the context of the major histoconpatibility
conpl ex of antigen-presenting cells. In addition
to the clonal T-PIC receptor, the interaction is
assisted by an invariant conponent, the CD8 or CM4

which interacts with the MHC Cass 1 or 2

12
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respectively.

The interaction with the T-cell receptor
and the antigen is a low affinity. For a stable
associ ation to occur, other nolecul es intervene and
these are called accessory nolecules. A critical
accessory nol ecule for the interaction of T-cel
with antigen presenter cells is C28 on the surface
of T-cells which interact with B7.1 and B7. 2.

[Slide.]

But, additional nolecules are also
involved in nmediating this interaction and they
i ncl ude a nunber additional nolecul es anong which
LFA3 is one which interacts with CD2 on the surface

of T-cells.

Now t he conbi nation of signal via the T-cel

receptor and the costinulatory nolecules |ead
to a productive response resulting in | ynphokine
secretion such as I1L2, interferon, and a nunber of
chenot acti c | ynphoki nes such as 1L8 which | ead the
T-cell expansion and nay be involved in the
proi nfl ammat ory process underlying the disease
under consideration with kerotinocyte proliferation
and differentiation.

[Slide.]

Al efacept can interfere with this

13
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mechani smin the context of this conpl ex
interaction by either scavengi ng the physi ol ogic
interaction of LFA3 with CD2, by itself engagi ng CD2

Now, in addition to this conpetitive
mechani sm whi ch occur at affinities relatively |ow
and simlar to those involving the interaction of
endogenous LFA3 with CD2, another nechanismis
involved and that is the redirection of a second
class of cells, the macrophages and NK cells, via
engagenent of the Fc receptor through the Fc
conponent of the al efacept fusion protein. This
delivers a signal which induces activation of NK

cells which delivers a lethal hit.

The susceptibility to NK-nmedi ated |ysis of
the cells may be different

dependi ng on the subtype of cells under
consi derati on.

Wil e the exact mechani sm of the
susceptibility of T-cells to al ef acept-nedi at ed
lysis is not fully understood, the T-cell depletion
i nduced by al efacept and its potential for
conpetition with endogenous LFA3-CD2 interaction
are central to our discussion of the clinical

activity of alefacept and wll be touched upon by
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Dr. Marzella and Biogen in their review
[Slide.]
CD2 is expressed prevalently on T-1ynphocytes and
there is expression on NK cells. B-lynphocytes are |argely
negative for CD2 expression

with only some precursors in the bone marrow bei ng

positive.

[Slide.]

The concl udes ny brief introduction on the
i mmunol ogi cal background. | need to remind this
commttee that we are still addressing sone

out standi ng i ssues pertaining to the manufacturing
of alefacept that remain to be resolved. The
agency and Bi ogen are working cl ose together and
are trying to address this issue in a tinely

fashi on.

I think I stuck to ny time. This
concludes ny presentation. | could take questions
or just give the podiumto Biogen.

DR. DRAKE: | think you did a great job.
Do any of the committee nenbers have a pertinent
guestion about the presentation? I|I'msure we wll
have sone |l ater. Thank you, sir.

DR. BONVINI: Ckay.

DR. DRAKE: I think we have a | ateconer to
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the neeting, but we are delighted. Dr. Seigel,
presune?

DR SEI GEL: Yes.

DR. DRAKE: \Welcome. W are delighted to
have you here.

DR SElI GEL: Thank you. Pleased to be
here.

DR. DRAKE: | had just conplinmented you
and your teamfor a very nice presentation of the
docunents. W are very grateful when it is so well
done.

DR SElI GEL: Thank you very nuch.

DR DRAKE: Myving forward, nowit is tine
for the sponsor which is Biogen for their
presentations. | believe the overview will be
given by Dr. Adel man.

Sponsor Presentation, Biogen, Inc.
I ntroduction

DR. ADELMAN: Thank you, Madane
Chai rwonan. Good norni ng, nmenbers of the panel
col | eagues from CBER and nenbers of the audience.

[Slide.]

My nane is Burt Adelman. | amthe
Executive Vice President of Research and

Devel opnent at Biogen. Mich of our research

16
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efforts at Biogen are focused on understanding
aut oi mmunity and devel opi ng t herapeutic strategies
to treat autoi nmune di seases. Today, as a result
of these efforts, we are pleased to be here to
di scuss al efacept, a new agent that we have
devel oped for the treatnent of chronic plaque
psori asi s.

[Slide.]

Qur presentation will focus on data that
we believe supports the follow ng indication
Al efacept is indicated for the treatnent of
patients with chronic plaque psoriasis who are
candi dates for system c or phototherapy. Al efacept
is a parenteral agent and we recomend a dosing
regimen as |listed here, once per week dosing for 12
weeks.

The drug can be administered either as a
7.5 mlligramintravenous bolus injection once a
week or a 15 milligramintramuscul ar injection once

a week. Repeat courses can be given after a 12-week rest

peri od.

[Slide.]

Qur agenda this norning is listed here. |
will provide a brief overview of the product. Dr.

Akshay Vai shnaw, Medical Director at Biogen, wll

17
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tal k about the clinical efficacy of the al efacept
and descri be the pharnmacodynamics. Dr. doria
Vigliani, Vice President of Medical Research at
Bi ogen will speak about the clinical safety
profile. Finally, we have invited Dr. Mark
Lebwohl, a distingui shed expert in the field of
psoriasis to provide a perspective fromthe
clinical view on the risk-benefit profile of
al ef acept.

[Slide.]

In addition to Dr. Lebwohl, we are
fortunate to have with us a nunber of other
di stingui shed consultants. These include Dr.
Ri chard Cooper, a hematol ogi st, Professor of

Medi ci ne at the Medical College of Wsconsin; Dr.

Davi d Margolis, Associate Professor of Dernatol ogy

and Epi dem ol ogy at the University of Pennsylvania

and Dr. James Krueger, Associate Professor and
physician at the Rockefeller University. Dr.
Krueger heads the Laboratory of Investigative
Dermat ol ogy at that Institution.

Al t hough they will not be making fornal

presentations, they are here to help with the

di scussi on and answer any questions that nay ari se.

[Slide.]

18
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Now, to begin nmy review. Chronic plaque
psoriasis is recognized to be a T-cell nediated
di sease. Men and wonen are affected equally.
Al though it is recognized that there is a strong
genetic conmponent to this disorder, the exact genes
that drive the disorder have yet to be identified.
I n appearance, the skin |esion of
psoriasis is a circunscribed red rai sed pl aque.
These plaques are often itchy and scaly and can
crack and bleed. Psoriasis can also be associated
wi th a nunber of systemic nanifestations, the nost
common of which is psoriatic arthritis.
I ndividuals with noderate to severe psoriasis
typically have | esions covering 10 percent or nore
of their body-surface area. As you will have seen
in the briefing docunent that we distributed, a

nunber of the patients in our studies actually had

skin involvement of up to 98 percent of their body-surface

area. Psoriasis is a life-long disease
and, as yet, there is no cure.

[Slide.]

Here is a picture of the disease that we
are speaking about. This is a patient from one of
our Phase 3 studies, a gentleman with noderate to

severe chronic plaque psoriasis. It is not hard to

19
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understand that this disease, in addition to the
clinical manifestations, has a debilitating inpact
on a patient's life.

John Updi ke, in his essay, At War with My
Skin, describes poignantly his own personal
experience with psoriasis. "They glance at ne and
gl ance away pai ned. M/ hands and ny face mark ne.
The nane of the disease, spiritually speaking, is
Humiliation."

[Slide.]

This statenent powerfully captures the
psychosoci al burden that many individuals with
psoriasis suffer. |In fact, this has been studied
and, to sonme degree, quantified. Quality of life
is identified as being severely inpacted in
patients with noderate to severe psoriasis. The
inmpact is simlar to that of other serious diseases
such as chronic congestive heart failure and
advanced di abetes nel |itus.

Under st andabl y, these effects correlate
with the increased risk of substance abuse,
depression and suicidal ideation conmonly seen in
t he psoriasis population. Comopn conorbidities of
psoriasis include obesity, heart disease, diabetes

and hepatitis.
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For all these reasons, patients and their
physicians are often searching for new therapies
and patients with advanced psoriasis often seek out
and are commonly treated with aggressive therapies.

[Slide.]

Current therapies to treat chronic plaque

psoriasis are listed here, system c therapies.

There are two types. In the upper part of the
slide, | have indicated the di sease-suppressive
therapies. 1In the lower part are the remttive
t her api es.

The suppressive therapies, nethotrexate,
retinoids and cycl osporine effectively treat the
di sease as long as the patient takes them Wen
therapies are withdrawn, there is usually
reasonably rapid return of di sease, hence the |abe
suppressive. Remittive therapies such as PUVA an
UVB, |ight-based therapies, can provide disease-free
periods. However, to obtain these results,
pati ents rmust undergo frequent and repeat treatnent
cycl es.

Each of these inportant therapies is
associated with one or nore toxicity that is
significant, commonly observed and often linmts it

use.

21
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[Slide.]

For exanple, nethotrexate can cause
hepatic fibrosis and patients who receive over a
gram and a half of nethotrexate often are required
to have a liver biopsy to determ ne whether they
can receive additional therapy. Cyclosporine is
conmonl y associ ated with nephrosis and, therefore,
pati ents cannot take cycl osporine continuously for
nore than a year.

Phot ot herapy wi th PUVA has been docunented
to increase patient risk for squanous-cel
carcinona and nel anona. So, again, significant
[imtations for therapy.

So, while these therapi es provide
nmeani ngful efficacy, their use al so inposes
significant risk. |In an effort to balance toxicity
and mai ntain reasonabl e di sease control
der mat ol ogi sts have evolved a strategy of disease
managenment based on rotating the avail able
therapies. Cearly, new therapies, particularly
remttive agents that can induce a |long duration of
effect will favorably inpact this strategy of
rotational therapy.

It is to address this significant unmet

need that we have devel oped al ef acept.

22
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[Slide.]

To understand the rational e behind the
devel opnent of al efacept as a new i mmunonodul at or,
I would like to briefly review the pathobiol ogy of
psoriasis. As indicated a few slides ago,
psoriasis is clearly recognized to be a T-cell-nediated
di sorder. In particular, nemory T-cel
subsets play a critical role in a pathogenesis of
the psoriatic plaque.

In this section froma skin biopsy of a
patient with psoriasis, nmenory T-cells are seen
infiltrating the skin underlying the proliferative
response. These active cells are derived from CD4
and CD8 cells and are identified by a
characteristic cell-surface narker call ed CD45RO positive.
It can be stained for and these cells
can, therefore, be uniquely identified.

Once in the skin, again as we see here,

t hese activated CD45RO positive cells rel ease a
spectrum of inflammatory medi ators that stinmulate
kerotinocyte proliferation and bl ood-vessel growth
resulting in the characteristic psoriatic plaque.

[Slide.]

The cells that | have described can be

identified in the blood and in the |ynph organs.

23
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This cartoon indicates the conposition of

| eukocytes in the blood. You can see that nenory

CD45RO positive cells are constituent of the T-cel

CD4 and CD8 popul ation within the blood and they

can be distinguished fromnaive cells by this

characteristic marker.

Qur data suggest that al ef acept
selectively targets CD4 and CD8 nenory cells and it
does this through its activity against the CD2
[igand on nenory cells.

[Slide.]

Dr. Bonvini has taken you through this and
with somewhat nore el egant slides. Perhaps he wll
lend themto ne in the future. But | will take you
t hrough this mechani sm again

A naive T-cell that has never previously
seen antigen will interact with antigen-presenting
cells by way of the WHC and T-cell receptor. But,
as already nmentioned, this interaction is
i nadequate to result in T-cell activation and,

i mportantly, costinulatory pathways nedi at ed

t hrough coupling of LFA-3 and CD2 and B7 and CD28
are al so necessary. |In fact, this cartoon is,
itself, a sinplification and there are other

additionally inmportant costimnulatory pathways.
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As a result of these events, the naive T-cel

beconmes activated. During the activation
process, a nunber of characteristic changes occur
The cells proliferate so, in fact, there would be
nore cells here than just the one and a nunber of
changes occur on the surface. |In particular, there
i s increased expression of CD2 on the surface of
t hese CD45RO positive cells.

This conversion fromthe CD2 |ow state to
the CD2 high state is what we think inparts the
sel ectivity of alefacept to the CD45RO positive
nmenory cel |

Just, also, by way of historica
background, LFA3 was actually cloned at Bi ogen and,
very early on, we understood the significance of
the LFA3-CD2 interaction and that is why we have
chosen this particular pathway to devel op a drug
that interferes with this process.

[Slide.]

Here, again, is a picture of alefacept.
As you can see, it includes the extracellular
domai n of human LFA3 fused to a portion of human
IgGlL and is, therefore, called a fusion protein
It is expressed as a dinmer which is held together

by cysteine bonds and, although it |ooks |ike an
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i mmunogl obulin, it is not an imunoglobulin. It is
a fusion protein.

Now, the sequence is entirely human and
that is why there is very little antigenicity
associated with the use of this.

[Slide.]

I would like to review agai n al ef acept
actions as are illustrated in this slide.

Al ef acept can bl ock LFA3 CD2 interactions thereby
i nhibiting reactivation of nenmory T-cells. As

i ndi cated here, alefacept would bind to CD2 and
stearically interfere with the docking to an
antigen-presenting cell

Agai n, as Dr. Bonvini already indicated,
another effect is also nediated by al efacept.

Al ef acept conbined via the FC receptor on certain
cells such as natural killer cells and induce a
pro-apoptotic response. This is nmediated through
the release of a protein called granzyne which
initiates apoptosis in the nmenory T-cell resulting
inits |oss.

This is a generalized nodel. W believe
that this nodel applies at the doses that are
recommended for use to treat psoriasis but there

may be specifics about how this mechani smworks in

26



© 00 N o o0 b~ W N P

N NN N NN R B R R R R R R R e
g A W N BP O © O N O O M W N P O

27
the skin, in the blood and in Iynph tissue and we
are fortunate to have Dr. Krueger here with us
today who has studied this extensively and,
per haps, during the question period, he can coment
further on the specifics of this effect.

[Slide.]

Thi s nmechani sm of action was tested in a
bl i nded pl acebo-control | ed dose-rangi ng Phase- |
study in approximtely 230 patients with noderate
to severe psoriasis. | have illustrated the
results here, in particular |ooking at the effects
on CD4-positive menory cells. So these would be
CDA5RO positive cells that are also CD4 positive
and CD4 positive naive T-cell, unactivated T-cells,
t hat woul d not express CD45RO

What you can see--this was a dose-response
study. Here is the twelve-week dosing period and
this is a twelve-week followup period. This is
t he pl acebo dose and here are increasing doses of
al efacept. You can see that, with increasing
doses, there is increased reduction in the nunber
of CD4-positive menory T-cells and the cell counts
start to recover after discontinuation

In contrast, there is mninmal effect, if

any, on the naive T-cells during the same dosing
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period. It was these pharnacodynanic effects
coupled with the clinical effects that we observed
inthis study that led to the devel opnment of the
clinical programfor alefacept in chronic plaque
psoriasis. W are here to discuss those results

t oday.

[Slide.]

| would like to provide sone additiona
background on the overall program W have
conduct ed an extensive toxicology programto
support al efacept developnent. In fact, we have
conpl eted 35 toxicol ogy studies in nonhuman
primates. W are fortunate because a nonhunman
primate responds sonmewhat simlarly to humans in
that we can observe inpacts on T-cell nunbers and
we can |l ook at the effect that this may have in the
| ynph nodes and we can watch recovery.

For testing purposes, we have used
reginens up to 20 nilligranms per kilograml|V weekly
for one year. This dosing reginen, obviously,
greatly exaggerates the reconmended dosing regi nen
in people, both in ternms of nagnitude of drug
delivered and |l ength of continuous exposure.

[Slide.]

Here | have summari zed the results of the
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t oxi col ogy program for you. Alefacept was well-tolerated in

these animals. W observed reversible
decreases in | ynphocyte counts, both in blood and
I ynphoid tissues. No opportunistic infections were
observed in any treated ani mal and no reproductive
toxicity was observed

I would like to comment on one observation
that was outlined for you in the briefing docunent.
In a single cyno nonkey receiving 20 mlligrans per
kil ogram of al ef acept weekly, we diagnosed the
occurrence of a B-cell |ynphoma. This nonkey was
part of a long-termtreatment study and, as | have
nmentioned, received a very high dose continuously
for 28 weeks.

In fact, this dose is the equival ent of
622 clinical courses. So we nmade this observation
in the setting of a highly exaggerated dosing
schedule. This was the only observation of
| ynphorma i n over 200 aninmals treated across various
preclinical studies.

[Slide.]

This next slide briefly outlines the
clinical programfor al efacept which you will be
hearing in nmuch nore detail later this norning. W

have conducted 18 clinical studies and treated



© 00 N o o0 b~ W N P

N NN N NN R B R R R R R R R e
g A W N BP O © O N O O M W N P O

1,357 patients with chronic plaque psoriasis and

240 heal thy vol unteers.

The core of our presentation focuses on

t hree random zed doubl e-blind pl acebo-controll ed

st udi es
One is a

st udi es.

n patients with chronic plaque psoriasis.
Phase 2 study and the other two Phase 3

These studies will be discussed in detai

by Dr. Vai shnaw.

We, at Biogen, are conmitted to

under st andi ng both the short and long-termsafety

i ssues associated with the introduction of

al efacept as we would be with any new drug being

i ntroduced into the community. W believe that

active nonitoring of patients on therapy for

ext ended

approved,

periods of tine, even after a product is

shoul d be a key conponent of an

integrated, long-termsafety and devel opnent

progr am

For these reasons, nobst of the patients

com ng out of our random zed clinical trials have

been given the opportunity to enter into a

conpr ehensi ve extended safety dosing study. In

fact, at

this point in time, over 800 patients are

currently in extended safety dosing studies.

Al r eady,

sone of these individuals have received as
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many as five treatnent courses over a three-year
period of time and it is our intention to extend
this programindefinitely and probably to expand
it.

[Slide.]

Because al efacept targets nenory T-cells,
we have already begun to study its effects in other
aut oi mune di sorders with a T-cell-nediated
etiology. Currently, in addition to psoriasis, we
are studying psoriatic arthritis, rheunatoid
arthritis and sclera dernma and, in fact, we
sunmmari zed for you, in your briefing docunent, the
results of a small study in psoriatic arthritis.

[Slide.]

Thr oughout the devel opnent history of this
program we have had a close collaboration with our
coll eagues at CBER W are grateful to themfor
their interest and guidance in all aspects of the
preclinical, clinical and nmanufacturing prograns.

The regul atory history of al efacept is
outlined here. |In August of 1996, we had a pre-IND
neeting with the agency and, shortly thereafter,
| aunched our programin the United States. In
1999, and end-of-Phase-I1 neeting was held to

di scuss our positive findings. After agreenent
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with the agency on the design of the Phase 3
program we noved forward to begin the studies that
we will be discussing today.

Now, inmportantly, the safety database in
this docunent is consistent with |ICH guidelines.
In July of last year, we net again with CBER to
di scuss our Phase 3 results and plan for filing an
el ectronic biologics |license application. In
August of 2001, we filed the application which we
are happy to be here to discuss with you today.
Now, in March of 2002, we provided the agency with
an extensive safety update to this docunent.

Now it is ny pleasure to introduce Dr.
Vai shnaw who wi || take you through clinical details
of our program Thank you for your attention

Cinical Experience
DR. VAl SHNAW  Thank you.
[Slide.]

Madane Chairperson, nenbers of the panel

| adi es and gentl enmen, good norning. | am Akshay
Vai shnaw. | am a nmenber of the nedical team at
Bi ogen. | have been involved with the devel opnent

of al efacept.
| shall be describing two conponents of

the clinical experience to you today, nanely the
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effi cacy and pharnmacodynani ¢ aspects of the
pr ogr am

[Slide.]

| have divided the efficacy part of the
presentation beginning with a brief overview of the
Phase 2 study and following with a detail ed
anal ysis of the Phase 3 studies both the IMand I M
protocols. | will then nove to a description of
the quality-of-life inmprovenent seen after
al efacept therapy and close with a discussion of
the efficacy in sonme inportant subpopul ati ons of
patients.

[Slide.]

There are three random zed pl acebo-controlled

trials that are at the core of the

program a Phase 2 |V study and two Phase 3
studies, one by the IMroute and one by the IV
route.

You can see that in the Phase 2 study, we
dosed patients on a body-wei ght basis. Here you
can see that is indicated as dosing in mlligram
per kilogram O her studies during Phase 2
i ndi cated that body weight did not significantly
i nfl uence the pharnacokinetics of al efacept and,

therefore, in Phase 3, we transitioned to the nore
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conveni ent fixed-dose regi mens as indicated here.

As you look to the right of this slide,
you can see that a substantial number of patients,
in fact over 1300 patients, were enrolled in these
t hree studi es naking them some of the | argest
chroni c- pl aque- psori asi s studi es ever.

[Slide.]

The findings fromthe Phase 2 study were
published by Drs. Charles Ellis and Gerry Krueger
in an article in The New Engl and Journal of
Medi ci ne last year and their mgjor findings were
summari zed as follows. They detected that
al ef acept was associated with clinically meaningfu
efficacy and it was superior to placebo. They
determ ned that it had a significant duration of
benefit.

Patients that had cleared their disease
had a median time to retreatment of ten nonths.
Wth respect to T-cells, given the nmechani sm of
action, they clearly illustrated that al efacept was
sel ective for reductions in nenory T-cells with
sparing of naive T-cells. |Inportantly, these
changes correlated with efficacy outcones. This
val idated the therapeutic rationale in the approach

to Phase 3. Finally, the Ellis and Krueger study
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all owed us to pick the opti mum dose group for Phase
3.

Wth that, | want to turn to the Phase 3
st udi es.

[Slide.]

At baseline in the Phase 3 studies, al

t he i nmportant background denographi c and di sease-severity

factors were well balanced. | want to
consi der sone factors related to di sease status at
basel i ne.

Here you see data for the two Phase 3
studies, the IMand IV protocols. The nedi an
duration of disease at baseline ranged between
ei ghteen and ni neteen years. In other words, these
pati ents had established chronic plaque psoriasis.

If you |l ook at the next three rows, the
body-surface area invol verent, the PASI score and
t he physician gl obal, each reveals that patients
had noderate to severe chronic plaque psoriasis at
basel i ne.

[Slide.]

Let ne illustrate that by considering the
BSA score. The nedi an BSA at basel i ne ranged
bet ween 21 and 22 percent in these studies. Now,

if we inmagi ned that one palmsize is about 1
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percent of our body-surface area, then 22 percent
average i nvolvenent is extensive chronic plaque
psoriasis and a significant burden of disease to
t hese patients at baseline.

That conclusion is supported by the nedi an
PASI score in the md-15s and the physician gl oba
assessnent where over 80 percent of patients had

di sease severity rangi ng between noderate to

severe
[Slide.]
| have al ready mentioned the PASI. PASI
will be central to a |lot of our discussions

regardi ng efficacy today. PASI is, in fact, an
acronym of the Psoriasis Area and Severity I|ndex.
It is a widely used tool in psoriasis clinica
trials in order to quantify and foll ow di sease
activity over tinme. It is a conposite neasure and
i nvol ves nmeasurenent of erythemm, induration
desquamati on and the extent of body-surface area

i nvol ved.

Those four paraneters are eval uated over
four parts of the anatomny; the head, the trunk, the
upper linbs and the lower |inbs. Those data are
put into a fornmula resulting in a conposite score

whi ch ranges fromO to 72. 0 is clear or healthy
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skin. 72 is disease of maxi mum severity.

A score between the range of 10 and 30
typically summari zes patients with nboderate to
severe chroni c plague psoriasis.

[Slide.]

Three endpoints will be discussed with
respect to the clinical trials we are review ng
today. These are PASI 75--that is a 75 percent or
greater reduction from baseline disease severity
with respect to the PASI tool, a very stringent
endpoint. The next endpoint is PASI 50, a
50 percent or greater reduction from baseline
di sease severity. Finally, the third stringent
endpoi nt is the physician gl obal assessnent of
al nost clear or clear.

These two endpoints were read out both two

weeks after the |last dose in the studies and al so

in what we termthe overall response rate. | want
to illustrate what | nean by that on the follow ng
di agram

[Slide.]

Here is a typical randoni zed pl acebo study
conparing placebo to al efacept. On the |eft-hand
part of the diagram you can see the dosing

interval. Patients are receiving injections for



© 00 N o o0 b~ W N P

N NN N NN R B R R R R R R R e
g A W N BP O © O N O O M W N P O

the first twelve weeks. On the right-hand side,
you can see they are followed for another twelve
weeks. That 12-plus-12 interval we terma course
of al efacept therapy.

Now, the primary efficacy endpoint was
conducted as a | andmark anal ysis two weeks after
| ast dose at this single time point. Gven that in
Phase 2 and in other studies we had deternined that
al efacept patients often reach maxi mal efficacy at
other times often late in the followup interva
here, we also deternmined the overall response rate
for patients that achieved PASI 75 and the other
endpoints at any time during the course of therapy.

[Slide.]

Before we actually consider the efficacy
data, | want to, with the use of a few pictures,
consi der what a PASI 50 and PASI 75 response is
like. It can be difficult to conceptualize themin
the abstract.

Here is a patient on the |eft who, at
basel i ne, has had extensive chronic plaque
psoriasis effect fromthe nidline, the area above
the buttocks and the backs of the arns. This is a
patient with a score of 18.7 by the PASI 2 and

baseline. After treatnent, the score is 5.7. This
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pati ent has an al nost 70 percent reduction in PASI

This patient would not qualify for the
primary-efficacy endpoint of PASI 75 but would
qualify for PASI 50. She doesn't qualify for PASI
50. She doesn't qualify for PASI 75 because she
has never attained 75 or greater.

[Slide.]

Contrasting that to the PASI 75 response,
on the left you see a young person with extensive
di sease again affecting the torso and the | ower
limbs. His score is 34.3 at baseline. After
treatment, his score is 4.2. The percentage
positive reduction is 88. This gentleman woul d
qualify as a PASI 75 responder

[Slide.]

Wth that background, | want to reviewthe
two major studies, first the Phase 3 | M study.

[Slide.]

In the Phase 3 | Mstudy, patients were
screened and randoni zed to one of three arns,
pl acebo or alefacept 10 mlligrans or al efacept 15
mlligrans. They received the injections once a
week I Mfor 12 weeks on the left-hand side of the
di agram and then there was a 12-week fol |l ow up

interval. The primary efficacy endpoint was read
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out as a landmark analysis two weeks after | ast
dose. The primary endpoi nt was PASI 75.

Not e that the endpoint was read out
wi t hout the use of disqualifying nmedications; by
this, | mean major, high-potency topical steroids
or the najor systemc antipsoriatic agents, and the
range of WV therapies that are commonly used.

| f patients used any of those
di squal i fying nedications prior to the primary
efficacy endpoint, they were classified as a
treatment failure. |f patients did not show up for
the primary efficacy-endpoint visit, they were,
again, classified as a treatnent failure. This is
a relatively conservative approach when docunenting
ef ficacy data.

The rul es regardi ng di squalifying
nedi cations also apply to all the other efficacy
data we are going to revi ew t oday.

[Slide.]

In the Phase 3 | M study, PASI 75 score two
weeks after |ast dose was 21 percent in the 15
mlligramgroup and 5 percent in the placebo group.
This difference was highly statistically
significant and the Phase 3 | M study, therefore,

net the prinmary efficacy endpoint.
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In the middle you can see that, in the 10-
mlligramgroup, 12 percent of patients attained
t he endpoint contributing to this nice dose
response between placebo and 15 milligranmns.

The findings fromthis PASI 75 tool was
strongly supported by an independent neasurenent,
nanmely the physician gl obal of alnobst clear or
cl ear.

[Slide.]

Here you can see on the right that 14
percent of patients in the 15-mlligram group
cleared their disease versus 5 percent in the
pl acebo group. The difference was highly
statistically significant.

[Slide.]

Finally, the third of the endpoints also
supported the conclusion that al efacept was
superior to placebo with 42 percent of patients in
the 15-milligram group achieving the endpoint, 18
percent in placebo. So, over a series of
endpoints, all stringent, we have denbnstrated that
al ef acept nonot herapy was significantly superior to
pl acebo.

[Slide.]

| have just conveyed sone of the |andnmark
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anal yses two weeks after |last dose. | want to
contrast the findings fromthose to those for the
overall response rate where patients were achieving
the endpoint at tines other than just two weeks
after |ast dose

On the right, you can see patients who hit

PASI 75 at any time during a course of therapy as

shown with 33 percent in the yellowin the 15-m|lligram

group achieving PASI 75. This is
significantly greater than the 21 percent by the
| andmar k anal ysi s.

You see increnents for all three treatnent
groups on the right conpared to the left, but the
data on the right conveyed that these patients in
t he al efacept group had nore sustained responses
than those in the placebo group here, and we
therefore believe that the overall response-rate
data for each of the endpoints we will be
di scussing today reflect the true clinica
attributes of al efacept and what patients can
expect to experience in terns of the course of
t her apy.

[Slide.]

| amgoing to turn now to the Phase 3 |V

study. Patients were screened here and random zed
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to one of three arns, Cohort 1, Cohort 2 or Cohort

3. Al three cohorts received two courses of

t herapy, as indicated. Each course was 24 weeks

| ong.

Cohort 1 received alefacept in the first
course followed by al efacept in the second. Cohort
2 received al efacept followed by placebo. Cohort 3
recei ved placebo foll owed by al efacept. The
primary efficacy endpoint, as for the | M study, was
PASI 75 two weeks after |ast dose, again without
t he use of disqualifying nmedications.

The advantage of this type of study, apart
fromthe primary efficacy endpoint for the placebo-
control |l ed conponent of the program here was we
could also ask the question, did repeated courses
of al efacept result in evidence for increnental
ef fi cacy by exam ning outconmes in Course 2 for
al efacept with the outcones in Course 1

By exami ni ng outcones for Cohort 2 who
received a single course of treatnment, when they
are off therapy for this 36-week period, we could
det ermi ne how sustained was the efficacy after 12
injections. So, with that, let nme actually turn
now to the data

[Slide.]
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Here we have sunmarized the three
endpoi nts we have spoken of, the outcones two weeks
after last dose in the first course. Let's focus
first on the far left, PASI 75, which is the
primary efficacy endpoint for this study. 14
percent of patients in the al efacept group achieved
t he endpoint, 4 percent in the placebo group. This
di fference was highly statistically significant.
So, again, for the Phase 3 IV study, we net the
primary efficacy endpoint as prespecified.

The data fromthe other two endpoints
agai n support the conclusions fromthe primary
ef fi cacy endpoi nt, the physician gl obal, alefacept
11 percent, placebo 4 and, for PASI 50, 38 percent
of patients achieved the endpoint versus 10 percent
in the placebo.

Now, exam ni ng outcones for Cohort 1 in
the second course, we detected evidence of
i ncremental efficacy as shown here in yellow You
see that, for each of the three endpoints | have
just described, the response rates increased in the
second course. Considering the PASI 75, the
response rate when from 14 to 23 percent, a very
significant increment, simlarly, for physician

gl obal and PASI 50.
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[Slide.]

Now, to contrast those | andmark anal yses
two weeks after |ast dose in each course to the
overall response rate where patients responded at
other tinmes during the course of therapy.

Concentrating first on PASI 75, far left,
you can see in the al efacept subgroup 28 percent of
pati ents responded at some point during the course
of the first course of therapy. This is a doubling
of the primary efficacy-endpoint data, 14 percent.
The difference here is statistically highly
significantly superior to placebo.

The evidence of an increnmental rise in
t hese overall response rates is also seen for the
physi ci an gl obal and PASI 50 with over half the
pati ents achieving PASI 50 in the first course of
t her apy.

If we ook at the overall response rates
in the second course, we see evidence of
i ncrenental efficacy, 37 percent of PASI 50, 30
percent for patients clearing their disease and 64
percent--that is, alnobst two-thirds of patients--achieved
PASI 50 during the second course of
t her apy.

[Slide.]
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Now, an inportant area of ummet need and
an inportant attribute of potentially new therapies
or agents that could put the disease into
rem ssion;, we were interested to cal cul ate whet her
al efacept had di sease-remittive properties and, to
do that, we analyzed the data from Cohort 2 who
received the twelve weeks of treatnment and 36 weeks
of follow up.

We cal cul ated the duration of rem ssion
for those patients that had achi eved t he nost
stringent endpoint, PASI 75, during Course 1. The
duration of rem ssion was defined as the tinme spent
in response at PASI 50 or better.

The nedi an duration of renission, as
defined, was seven nmonths. This appears to be
significant and to suggest that al efacept is a
di sease-remttive type of agent and the first
system c i mmunot herapy to have this type of
property. The data al so consolidates the findings
fromthe Ellis and Krueger paper in The New Engl and
Journal of Medicine where they al so denpnstrat ed
ef ficacy duration suggestive of disease-renmittive
properties.

[Slide.]

Here is a graphical representation of this
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same data. W are |ooking at the PASI-50-or-better
response in those that achieved PASI 75, Cohort 2
in the Phase 3 IV study. The Kapl an-Mei er curve
tracks the duration of time patients are in a
response of PASI 50 or better.

You can see 50 percent of patients are at
this level of response for 211 days or nore. So,
again PASI 50 or better is maintained for a period
of seven nonths for the medi an nunber of patients.

[Slide.]

The other inportant area of unnet need for
chroni c- pl aque-psoriasis patients is the trenmendous
quality-of-life deficit these patients suffer. W
were obliged to understand whet her al ef acept
treatment inproved the quality of life

[Slide.]

To do this, we used the tool terned the
DLQ, or the Dermatology Life Quality Index first
described by Finlay and Kahn in 1994. It has been
used fairly widely in dermatol ogi ¢ studies
i ncludi ng psoriasis studies.

On the left, you see the data for the
changes in DLQ for placebo versus 7.5 m!lligrans
IV for the Phase 3 IV study. On the right, you are

seei ng the corresponding data for the Phase 3 I M
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st udy.

Looking on the left at the Phase 3 |V
data, there is a reduction in the DLQ score for
those in the placebo group, 11 to 9.9. | should
rem nd you that the reduction in score is an
i mprovenent in quality of life. |In the alefacept,
7.5 mlligramgroup, there is a significant
reduction from1l to 7.6.

The concl usion that al efacept is
associated with statistically significant
reductions in DLQ scores was al so seen in the
Phase 3 I M study as indicated on the right here.

[Slide.]

These types of data don't fully convey the
potential quality-of-life inprovenents patients can
experience. To begin to do that, the next two
slides address the issue of to what extent are
patients really inproving.

Firstly, to what extent did patients
improve if they achieved PASI 75, if they achieved
PASI 50 or they achi eved physician global. These
data are fromthe responders in the Phase 3 1V
study. It is a pooled analysis irrespective of
whet her the patient was in the placebo group or in

t he al efacept groups. Looking at the PASI 75
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response, you can see the score transition is from
11 pretreatnment to 2.4 if you achieve PASI 75 with
al efacept. That is a significant reduction

Simlarly, if you go to the right, you can
| ook at the physician global. The transition is
from10.4 to 2.4, again a very extensive reduction.
Those data are not surprising because these are
very stringent endpoints but we were surprised to
see that, for PASI 50, the score went from11.6 to
4.2, another very significant inprovenment in the
quality of life

This data begins to give insight into the
i mportance of PASI 50 as an inportant endpoint for
these patients to achieve with this burden of
di sease.

[Slide.]

Finally, to give the ultimate granularity
of what quality-of-life inprovenment neans to
patients, here are data fromthe actua
subcomponents of the DLQ score for 15 milligram
group in the Phase 3 IMstudy. There are simlar
data for the other treatnment groups. Wat | want
to discuss is the extent to which patients that
reported being at the severe end of the scale for

each of these questions changed from baseline to
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two weeks after |ast dose.

So it is a five-point scale and at
baseline patients are neant to fill out a
guesti onnai re sayi ng how nuch enbarrassnment did
they suffer. The nost extrenme end of the scale is
very much or a lot. The proportion who answered at
that |level at baseline was 64 percent consistent
with the di sease burden they have.

After twel ve weeks of treatnment, 27
percent of patients in the 15-mlligram group
experi enced the same | evel of enbarrassment. Their
i mpact on daily activities transitioned from21
percent having very great difficulties to 7 percent
and as you go on down the table.

This is across the treatnent groups. |If
you | ook at the sanme data for patients who
responded to the various endpoints, you see even
further inprovenents or greater inprovenents in
t hese inmportant quality-of-life domains.

[Slide.]

Finally, | would like to close the issue
with a discussion of outcones in sone inportant
subpopul ati ons.

[Slide.]

First, the outcones as a function of
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di sease severity at baseline. There appear to be a
| ot of ways to quantify di sease severity. W have
chosen one standard approach here. Severe disease
i s body-surface area greater than 30 percent at
baseline. Less severe disease is body-surface area
involved in |ess than 30.

On the right, you can see the proportions
of patients with a BSA greater than 30 who achieve
the primary efficacy endpoint, 13.8 in the
al efacept group in Phase 3 |V study versus 5.6 in
t he placebo group. The difference is significant.

The sane nagnitude is seen in the BSA
| ess-than-30 group, 16.2 in the al efacept group
versus 4.1. W have concluded that al ef acept
efficacy is not significantly influenced by
basel i ne di sease severity and patients with a broad
range of disease severity can be hel ped by the
dr ug.

[Slide.]

Now, a simlar pooled analysis of al
Phase 3 patients so that we have very big nunbers
here was done for patients based upon their prior
response status. About 80 percent of patients in
t he Phase 3 studies reported having one of the

maj or systemic antipsoriatic agents or UV therapy
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prior to entering into our studies.

Those patients were classified based upon
their responses as having no change or worseni ng on
t he previous therapies, inproving on previous
therapy or no prior treatnment; i.e., naive to the
previ ous therapies.

Then, for each of those groups, we
assessed the primary efficacy endpoint. For those
that had not changed on the previous treatnents or
wor sened, 20.2 percent responded to alefacept. 3.1
responded in the placebo group. This difference
was highly statistically significant. The sane
kind of data is seen for those that al so i nproved
on previous treatnents and for those that were
naive to previous treatnents.

So this anal ysis supports the concl usion
that al efacept is efficacious in a broad range of
patients irrespective of their response to previous
agents.

[Slide.]

To sumari ze the efficacy part of the
presentati on, we have concluded that al efacept is
ef fective in reducing psoriasis disease activity.
We have done this by three independent random zed

pl acebo-control | ed studies. These enconpass both
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the IV and the IMroutes. The data, as we have
di scussed, are consistent and robust across al
endpoi nts and in inportant subpopul ati ons of
patients.

In the Phase 3 |V study, we denpnstrated a
greater evidence of response with the second course
of therapy--in other words, increnental efficacy--and we
denonstrated extended durations of rem ssion
of seven nonths in patients that achieved PASI 75
during the Phase 3 |V study.

Finally, and nost inportantly, perhaps,
al ef acept therapy has been shown to inprove the
quality of life of patients in the course of both
our Phase 2 and Phase 3 studies.

[Slide.]

| would now like to nove to the
phar macodynam cs. Both Dr. Bonvini and Dr. Adel man
have el egantly descri bed the nechani smof action to
you. | now want to review the range of al efacept-nediated
| ynphocyte effects that we docunented in
Phases Il and II1.

To do that, | will focus specifically on
the Phase 3 IV study, the two-course study. W
have simlar data fromthe Phase 2 study and al so

the Phase 3 I Mstudy. These were sumarized in
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your briefing docunents.

[Slide.]

I will consider both the mean counts over
time to convey the range of qualitative changes
that we can expect to see and al so convey the
i ndi vidual patient experience because there are
data of clinical relevance that we shoul d discuss.

Finally, I will close with a discussion of
the potential inplications of the types of changes
we have seen with a specific question as to what
are the role of nmenory T-cells given that they are
targeted selectively by the agent. After doing
that, | want to consider what data do we have that
addresses does Bi ogen have evidence for integrity
of immune function in al efacept-treated patients.

[Slide.]

Here you see a diagramwhich is just a
variant of one that Dr. Adel man showed you earlier
These are the najor |ynphocyte subpopul ati ons in
our peripheral blood and | ynphoid tissues. They
are dom nated by two species, the CD4 and CD8 T-cel l
CD4 T-cells are of two types. They are
ei ther naive or they are nenory.

CD8 T-cells, again, are of the sane two

types, CD8 naive or CD8 nenory. You will see data

The
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denonstrating that al efacept selectively targets

CD4 and CD8 nenory T-cells. Fromthis diagram you

can see that a reduction in CD4 or CD8 nenory T-cells would

result in a reduction in the total CD4
T-cell count or a reduction of the total CD8 T-cel
count .

Those reductions, in turn, would sunmate
to result in a reduction of the total |ynphocyte
count which can be easily assayed by the CBC

[Slide.]

Wth that background, let ne begin to
denonstrate the range of features. This graph

sunmarizes what is at the core of the program the

sel ective effect of al efacept against nenory T-cells.

the left, you see the effect on CM4
menory T-cells, on the right, the effect on naive
T-cells. It is immediately apparent that, in the
nmenory conpartnent, there is no significant effect
in the placebo group but, in the Phase 3 |V study,
t he dosing period was associated with a reduction
in counts during the dosing interval.

Contrasting that to the findings on the

right, you see no significant changes in the naive

On

CD4 T-cells in either the placebo or the al efacept-treated

patients. W have identical data for the
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CD8 nenmory and naive T-cells.

[Slide.]

Taking the CD4 nenory T-cells a step
further, changes in this conmpartment would result
in a change in C4 nenory T-cells as a whol e.

Those changes are illustrated here. You can see,
on the dotted line, no significant changes in the
pl acebo group during dose and a significant
reduction in al efacept during the dosing interva
with an increasing count follow ng wthdrawal of
treat ment.

At all tinmepoints, just as we saw for
total |ynphocyte counts, the nean, and | enphasize
the nean, CD4 T-cell count, remains above the |ow
l[imt of normal.

[Slide.]

Finally, the total |ynphocyte count; you
can see, again, in placebo, no significant changes.
In al efacept, significant reduction during dosing
and increasing counts upon withdrawal of therapy.
Agai n, the nean counts renmain above the lowlimt
of normal .

So that is one course of therapy. Cohort
1in the Phase 3 |V study had two courses of

t her apy.
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[Slide.]

The nean CD4 T-cell changes for that
cohort are illustrated on this graph. On the |eft,
you see the Course 1 data. On the right, you see
the Course 2 data for the sanme patients. There are
three features in common that | want to go through
here. Nunber one, the rate of change during the
dosing interval is identical between Courses 1 and
2.

Nurmber 2, the nadir reach for nmean counts
is identical between Courses 1 and 2. Finally, the
rate of increase follow ng withdrawal of therapy is
al so identical between Courses 1 and 2. Note that
whil e patients are on al efacept therapy when drug
is withdrawn, they haven't, as yet, reached
baseline. At all tinepoints, patients maintain
nmean counts above the low limt of normal.

[Slide.]

Contrasting those ranges of features
considering the entire treatnent groups and
starting to | ook at individual patients, we can see
the range of effects. To do the npbst conservative
anal ysis, what we illustrate here are the patients
t hat experienced total |ynphocyte in the first row,

Ch4 in the second row and CD8 in the third row
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Counts below the lower [init of normal at any time
poi nt during the course of the Phase 3 IV studies

either in Course 1 or in Course 2. These are the

same patients dosed in both intervals.

This is a conservative approach because we
count patients, even if they went bel ow normal just
on one occasion and canme back. dven that nost
i ndividual's counts are very volatile, this is
probably an overestimate of the data. But it is
i mportant we go through these carefully.

For total |ynphocyte counts, the
proportions that went below normal in the first
course were 18 percent in the first course and 17
percent in the second. The CD4 T-cell count, the
proportions bel ow nornmal, first course 44, second
course 44. For CD8 T-cell count, 51 percent in the
first course and a suggestion of increnental events
with 56 percent in the second course.

[Slide.]

If patients go bel ow nornmal, then how did
t hey achi eve counts within the normal range.
have illustrated that here by | ooking at patients
who achi eve counts to within the normal range after
twel ve injections of |V therapy. These are data

fromthe Cohort 2 in the Phase 3 IV study whom you
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will recall, have twelve weeks of treatnment and
then we followed for a 36-week period off drug.
That 36-week interval is the time course on this X-axis.

The Y-axis illustrates the proportions who
achi eve counts within the nornmal range.

I mredi ately after the twelve injections, you can
see 63 percent of patients have counts within the
normal range. As we follow patients out, you can
see that, by Day 180, 90 percent of patients have
achieved a count within the normal range.

Finally, as we look at the last tine
point, it appears that there are patients who are
nm ssing while these are patients, 16 patients, who,
alnost in all cases, were lost to follow up. Sone
of these patients at the |ast point of observation
had counts between 300 to 400, but they disappeared
at any tine during this interval and, for purposes
of summary, we just |eave them m ssing here.

[Slide.]

The range of al efacept effects, | have
just described, are based upon careful nonitoring.
In the Phase 3 studies, dosing was only initiated
in those with CD4 T-cell counts in the nornal

range. Dose adm ssion was carried out with
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substitution of placebo for those patients that had
a C4 T-cell count under 250 recalling that the | ow
limt of normal is 404 cells per mcroliter.

Finally, moving forwards, despite the fact
that we have not found any evi dence of
i mmunodefici ency associated with the | ower T-cel
counts, we propose a conservative approach, CD4 T-cel
noni toring every two weeks during therapy.

[Slide.]

Havi ng gone through the phenonenol ogy of
t he pharmacodynami c effects, | now want to discuss
what are the potential inplications for us as
clinicians here. That depends on a question what
are the actual functions of the nmenory T-cells that
are bei ng mani pul at ed.

In the physiol ogical setting, menory T-cell are
i mportant in the prevention of infections.
They are inportant in assisting B-cells for
anti body responses to recall antigens so when we
get reexposure to an antigen we have previously
seen, the 1gG responses are critically dependent on
nmenory hel p.

Finally, they play a potential role in
i mmune surveillance in conjunction with other cel

types such as natural killer cells. That is in the
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physi ol ogi cal setting. In the pathol ogica
setting, Dr. Adel man has al ready di scussed data
denonstrating that menory T-cells are inportant in
t he induction of a range of autoimmune disorders

i ncl udi ng psori asi s.

Over the next two or three minutes, | want
to cl ose by addressing what sets of data do we have
addr essi ng each of these points.

[Slide.]

First, the issue of infections and T-cel
counts. In the random zed pl acebo-controll ed
studies, we divided patients into those that had
counts bel ow 250 versus those that had counts above
250 and quantified the patients that had infections
after counts under 250. That nunber was
24 percent. Contrasting that to those that had
i nfecti ons when counts were above 250, 46 percent,

t he data suggest that lower T-cell counts do not
predi spose to infections. Now, this is a very
prelimnary look at this dataset. M coll eague,
Dr. Vigliani, who will discuss the safety profile
with you, will go into this topic further.

[Slide.]

We have carefully studied i nmune-function

tests in patients exposed to al efacept to try and
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determi ne what evidence do we have for disturbance
of normal imunity. To do this, we have used both
cel |l -nmedi at ed--tested responses of cell-nediated
i munity and responses to hunoral imunity. Cell-nediated
responses were nost robustly addressed in
the Phase 2 part of the program specifically in
the Phase 2 1V study that we discussed earlier, the
Ellis and Krueger study. There, del ayed-type
hypersensitivity skin tests were carried out to a
range of skin antigens using a CM nultitest.

M nor trends towards | oss of response to
sone of the antigens was seen but, given the high
fal se-positive and fal se-negative rate as well as
the difficulty in conducting these types of
studies, there are sone inportant caveats when we
review these data, and | woul d be happy to discuss
t hose with you.

Contrasting that to the hunoral responses,
these were studied in the clinical study of 46
chroni c- pl aque- psoriasis patients of the type we
treated during Phase 3. They were given either
al efacept or placebo and i mmunized with two T-cell -dependent
antigens. These are antigens that T-cells are critically
i nvol ved in from nmounting

ant i body responses to as docunented in a range of
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i mmunodeficiency studies in the literature.

The antigens were phi-X-174, a neoantigen
that patients have never been exposed to where we
tested both response when they were naive to the
antigen as well as response after reexposure where
we are specifically testing menory function. W
al so tested tetanus toxoid, an antigen that we are
all immunized to and we have preexisting i munity
to. Here the tetanus toxoid is a recall antigen
and we are testing the nmenory conponent.

When we did these studies, we found that
al efacept treatnent did not abrogate anti-phi-X-174
or antitetanus antibody responses.

[Slide.]

To show you those data graphically, here
are the phi-X-174 responses over tinme. The X axis
is the dosing interval and follow up the Y axis is
the nmean antibody titer in log units. The primary
exposure is associated with a brisk rise in
antibody titer in both the al efacept and contro
groups which is overlapping. This denonstrates
that naive T-cell function is intact in the
al efacept-treated patients. They can respond to
neoanti gens.

The reexposure or the secondary
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i muni zation is associated with a brisk rise in
bot h groups again which appears to be entirely
over |l apping. The proportion 1gG fraction in these
patients receiving either alefacept or placebo was
i dentical denponstrating that al efacept patients
undergo changes in nenory-T-cell counts but that
these do not result in a change in their ability to

nount anti body responses.

We have sim | ar data where we denonstrated

that patients had a twofold rise in antibody titer
agai nst tetanus toxoid that was identical between
bot h al efacept and control groups.

[Slide.]

Finally, | want to turn to the issue of
what about the pathol ogical setting, given these
mani pul ati ons of discrete T-cell subsets, do we
have data validating the therapeutic rationale as
originally proposed by Dr. Adel man. Here we have
docunent ed t he response on CD4 nenory T-cells and
to what extent that correlated with the |ikelihood
of patients achieving PASI 75.

Now, on the X-axis, you see this axis

graded | ow to high where patients are divided in

quartiles, where the reduction in CD4 nenory T-cells is

divided into four groups. Those in the
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first quartile of the | owest group had the | east
CD4 nenmory T-cell changes. Those in the highest
guartile had the greatest extent of CD4 nenory T-cel
changes. Those internediate had intermediate
changes.

Now, as you go fromleft to right, you can
see the stepwi se increase in the Iikelihood of
response to PASI 75; 13, 23, 33 and 41 percent.
These are encouragi ng data but they are sonewhat
i ndi rect because we are | ooking for the surrogate
whereas the site of action is really the skin
| esi on.

[Slide.]

To address that, JimKrueger has conducted
a study over the |ast eighteen nonths asking the
guesti on what do we understand about changes in T-cells in
the skin and outconmes after a patient is
treated with al efacept. Here are just some of his
data. What you see here is a plot of the T-cel
nunber at various tinme points for 21 patients pre-clin
versus the change in epidermal thickness at
t hose corresponding tine points when the T-cel
nunber was assayed

You can see the data are tightly gathered.

In fact, the r-value is 0.87. This suggests a very
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tight correlation between the change in T-cel
nunber in the skin associated with al ef acept
t herapy and the therapeutic outcone.

The last two slides provide inportant data
validating the therapeutic rationale as originally
pr oposed.

[Slide.]

So | would like to close ny presentation
by sunmarizing that, for |ynphocyte
phar macodynani cs, both in Phases 2 and 3, we have
denonstrated that al efacept treatnent is associated
with selective reductions of nenory T-cells with a
relative sparing of naive T-cells. There is a
great deal of nore data behind that bullet point
and sonme of those are with Dr. Krueger fromhis
studi es where he has al so denpnstrated selectivity
of changes in the skin versus blood with preference
towar ds changes in the skin and al so changes in
di screte sub-subsets of menory cells, specifically
those that are honme to skin to nmediate the disease
versus those that reside in the central nenory
conpartnents. W can, perhaps, review sone of
those data in the QRA.

Wth respect to the second point, we have

denonstrat ed dose-dependent and gradual and
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predi ctabl e changes during therapy. The findings
are consistent and predictable throughout. There
has been an increase in |ynphocyte counts follow ng
cessation of therapy and the reductions in T-cel
counts that we have seen have been correlated with
efficacy as | denonstrated but have not predisposed
to infections.

That is a suitable point to turn to the
di scussion of the safety profile and I wll now ask
nmy colleague, Dr. Vigliani, to cone up.

Bef ore she cones up, there is just one
point | would like to address was the
phar macoki netics which | didn't discuss. The
phar macoki netics are very consistent for the I Mand
IV and there is as mnor point of clarification
In one of the briefing docunents, there were sone
pl acebo patients that were said to have al ef acept
in their circulation during the PK assays. Those
pati ents have been revisited and we have provi ded
data to the FDA that have resol ved that,
denonstrating that this was inference in the assay
at baseline. Those were fal se positives.

So, with that, Dr. Vigliani, if you coul d--

DR DRAKE: | would like to take the
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prerogative of the chair. | have | ooked at your
slides and the tine left. So | just want us to the
cogni zant of your allotted tine. W are a little
bit--1 don't know how you have divvied it up anong
yourselves, but if we could try to hol d--the next
two presenters please hold to the tinme schedule, we
woul d be appreciative.

Thank you.

DR VAI SHNAW  Ckay.

Cinical Safety

DR. VIGI AN : Good norning.

[Slide.]

It is my pleasure to be here today to
deliver the clinical-safety presentation

[Slide.]

I will begin by defining the size and
scope of the clinical-safety database. | will then
revi ew the nmost conmon and npst serious adverse
events. | will review all deaths and will then
focus on the issue of nalignancy and infection
since these are inportant areas of interest with
any new i mmunonodul atory therapy. Finally, since
al efacept is a protein i munobiologic, | wll
di scuss the issue of immungenicity.

[Slide.]
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Let's now turn to the clinical-safety
dat abase. Wthin clinical-safety database are the
876 patients fromthe three placebo-controll ed
studi es previously discussed. W have integrated
the data fromthese three studies and done pool ed
anal yses conparing event rates in alefacept-treated
patients with event rates in placebo-treated
patients.

The integrated anal ysis provides |arger
nunbers of patients thereby increasing sensitivity
for detection of trends not observed in individua
studi es. However, inportant differences by study
occurring in the individual studies will be
hi ghl i ght ed when rel evant.

The total clinical experience that we are

di scussi ng today consists of 1157 chroni c-pl aque-psori asi s

patients fromall alefacept studies in
whi ch patients have received between one and five

courses of treatnment. The conparisons presented
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today will include the integrated placebo-controlled patient

experience as well as the
experience by course.
[Slide.]
When revi ewi ng the placebo-controll ed

conparisons, keep in mind that there is significant
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disparity in ternms of the number of patients
recei ving al efacept and the nunmber of patients
receiving placebo. [If we conpare the patient years
of exposure, as shown on the Y-axis, you can see
t hat al ef acept exposure is nore than two tines that
of placebo exposure.

The person-year exposure is further
magni fi ed when consi dering the total alefacept
peopl e database. The hi gher person-year exposure
in alefacept-treated patients increases the
i kelihood of capturing adverse events in these
patients. Additionally, events of |ow frequency
have an even | ower |ikelihood of being observed in
t he pl acebo group.

[Slide.]

Let us now nove to a broad safety overview
of the placebo-controlled studies exam ning four
categories of events; incidence of any adverse
events, serious adverse events, discontinuations
due to adverse events and deaths. Here we find
that both al efacept and pl acebo groups are wel |l
bal anced in each of the categories. There was one
death in the al efacept group, a patient who
conmtted suicide related to his |ong-standing skin

di sease.
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[Slide.]

The safety overvi ew by course provides a
simlar picture. |If you | ook across the top of
this table, you can see the nunber of patients
exposed during each course. Upon review of the
four categories, there is no broad evidence of
cunul ative toxicity based upon this top-Ilevel view
of these inportant categories of events.

[Slide.]

If we now take a | ook at the nost
frequently observed adverse events, that is those
seen at greater than or equal to 5 percent
i nci dence in placebo-controlled studies, we see
that 79 versus 83 percent experienced adverse
events. The range of adverse events reported is
typical for the population studied. There are no
unusual or atypical events.

You can see that none of the adverse
events occurred at a rate of 20 percent or greater.
This speaks to the overall tolerability of
al efacept and al so speaks to investigators' ability
to maintain the integrity of the blind during these
st udi es.

When you conpare the |eft-hand colum to

the right-hand col um, you can see that the groups
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are generally well-balanced. Wen we | ook at

di fferences on the order of 5 percent or greater,
we find only one event, chills, occurring in 1
percent of the placebo group and in 6 percent of
the al efacept group. This is the one adverse event
that has consistently been associated with

al ef acept exposure.

Chills were generally seen via the
i ntravenous route of adm nistration, were generally
mld occurring early in the course of therapy and
were not associated with fever or other synptons
and, inmportantly, did not result in discontinuation
of study drug.

One category of adverse events not |isted
on this slide is injection-site reactions because
they occurred at an overall incidence of |ess than
5 percent in the integrated database. They did,
however, occur at a higher rate in the
i ntranuscul ar Phase 3 study. However, they did not
represent a significant tolerability issue.

[Slide.]

I would |ike to now consi der serious
adverse events. These events were |argely
consi dered serious based upon the regul atory

serious based upon the regulatory definition of

72



© 00 N o o0 b~ W N P

N NN N NN R B R R R R R R R e
g A W N BP O © O N O O M W N P O

73
serious and, in nost cases, this was based upon the
requi renent for hospitalization

[Slide.]

This table displays serious adverse events
seen in nore than one al efacept-treated patient in
t he pl acebo-controll ed experience. The conplete
tabl e can be found in your briefing document.

Al ef acept and pl acebo were wel | -bal anced with 5
percent incidence of serious adverse events in each
group.

The nost frequently observed event was
psoriasis which occurred in six patients in the
pl acebo group and in two patients in the al efacept
group. Serious adverse events observed both in
al ef acept and pl acebo included chest pain and
pancreatitis. Some events show a slight inbal ance
with higher rates in al efacept-treated patients--for
exanpl e, coronary-artery disorder, cellulitis
and nyocardial infarction.

Thi s apparent inbal ance may be expl ai ned,
at least in part, by the fact that we have nuch
greater al efacept exposure than placebo exposure
and the nunber of events is small. Also note that
nuner ous single occurrences of serious adverse

events are not displayed in this partial table
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accounting for the simlar overall rates of serious
adverse events between the two groups.

[Slide.]

The rates of serious adverse events did
not increase with increased exposure in repeated
courses. So if you look along the top in yellow, 5
percent in the first course and going down to 2
percent in the fifth course experience serious
adverse events.

The range of adverse events seen were,
again, typical for the popul ation studi ed and
didn't change significantly fromthose observed in
t he pl acebo-controll ed studies. Considering some

of the individual events noted at a higher rate in

t he pl acebo-control |l ed experience such as coronary-artery

di sease and cellulitis, none increased in
i nci dence with further courses of therapy.

| mportantly, when eval uating overal
observed rates for events such as myocardi a
infarction and coronary -artery di sease, the rates
are consistent with the expected rates in the
general popul ati on based upon avail abl e
epi dem ol ogi cal data

[Slide.]

I will now review the reported deaths
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within the program There have been a total six
deaths in the al efacept programto date. The first
four were detailed in your briefing docunent.

Three of these occurred in patients on al ef acept
and one patient died prior to receiving study drug.

Two additional deaths have been reported
since the briefing docunment and are |isted bel ow
the Iine at the bottomof this table. Moving to
the top of this slide, we see the suicide
previously nentioned. This involved a 34-year-old
man with a |lifelong history of psoriasis and,
unfortunately, a famly history of suicide. His
di sease was featured prominently in his suicide
not e.

This case clearly illustrates the
psychosoci al inmpact that psoriasis has in this
pati ent population. There were two deaths from
nyocardi al infarction. Both were niddle-aged nen
with nultiple risk factors. Wile one occurred in
a patient on al efacept, the other occurred prior to
recei pt of study drug.

These cases enphasi ze sone of the
conorbidities in the study population. The fourth
pati ent di ed because of esophageal carcinoma

resulting fromBarrett's esophagus. The two
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remai ni ng deat hs reported after your briefing
docunent include a case of lung carcinoma in a
heavy snoker and a patient with a history of

sei zures who died during a grand nmal seizure in his
sl eep ten nonths after receiving study drug.

[Slide.]

Let's now nove to a discussion of
infections. 1In addition to collecting adverse
events, investigators were required to perform an
assessment of the patient for signs and synptons
and infection at each study visit. They were
further required to record whet her each adverse
event represented a new or ongoing infection

Now, this prospective collection of
adverse events associated with infection
facilitated the identification and anal ysis of
these events. W have al so anal yzed the risk of
infection in relation to reductions in T-cel
counts.

[Slide.]

Looking first at infections that occurred
at an incidence of 5 percent or greater in the
pl acebo-control | ed studies, 43 versus 45 percent in
the two groups experienced an event associated with

infection. There were only four events that
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occurred at an incidence of greater than or equa
to 5 percent. These include pharyngitis,
nasopharyngitis or the comon cold, flu-like
synmpt ons and nonspecific viral infection

As you conpare placebo to al efacept for
these four events, note that the groups are well-bal anced
| eading to the conclusion that al efacept
did not predispose to these comobn types of
i nfections.

[Slide.]

Now let's | ook at whet her any of these
infections occurred at a higher rate in patients
with low CD4 counts. During the pharnacodynanic
part of the presentation, Dr. Vai shnaw showed you
the top part of this table in yellow Note that a
| ower proportion, or 24 percent of patients who had
CD4 counts | ess than 250 devel oped an infection
conpared with 46 percent of those who naintained
counts above 250.

The rest of this table illustrates the
range of infections that were associated with | ow
T-cell counts. As you scan through the events,
note that there are no events suggestive of
opportunistic infections or imunodeficiency. If

you conpare the incidences for these infections by
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t he CD4-count groupings, you see no significant
i mbal ance.

We have anal yzed rates of infections for
different CD4 thresholds as well as CD8 threshol ds
and have found no correl ation between the risk of
infection or serious infection and reduction in
| ynphocyte counts. The sanme holds true if you | ook
at data fromthe nultiple course experience. This
| eads to the conclusion that al efacept-nediated
reductions in |lynmphocyte counts do not predi spose
to infection.

[Slide.]

Now let's turn our attention to serious
infections. Serious infections were observed at an
equal rate of less than 1 percent in both al efacept

and pl acebo groups. There were no atypical or
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opportuni stic infections. This is the placebo-controlled

experience. The data are sinlar across

the multicourse experience as described in your
briefing docunent. There were a total of 19
serious infections in the entire al ef acept

dat abase. You nmay notice that skin infections were
the nost frequent category of infection in the

pl acebo-control | ed experience. Therefore, we wll

now | ook at this issue in greater depth focussing
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on all serious skin infections in the entire 1300-patient
dat abase.

[Slide.]

This table displays the case details of
all serious skin infections across the entire
program These are divided into skin infections
and postoperative wound infections. Note that in
al nost all of the cases, there were significant
ri sk factors which al one could account for the
types of infections observed.

For exanple, several patients had di abetes
nellitus and/or a disruption of the integrity of
the normal skin barrier. The first patient, a
di abetic, had a history of recurrent otitis
externa. The second had nanipul ated a sty with
resultant pre-septal cellulitis. The third had
nmul ti pl e cardi opul nonary nedi cal probl ens and was
treated for a presuned cellulitis, conplicating
peri pheral ederma and erythema surrounding a | arge
psoriatic plaque.

Anot her patient with a history of
arthritis had a small finger abscess follow ng
treatnment of ol ecranon bursitis five nonths after
study drug. Another developed cellulitis

surroundi ng a Herpes sinplex |esion near the eye.
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Each of these patients had unconplicated
i nfections and responded to conventional therapy.
Additionally, there was one case of cellulitis
resulting froma large burn and a case of toxic-shock
syndrone occurring two nonths after
conpl eting al efacept. This patient experienced the
usual conplications of toxic-shock syndrone but
made a full recovery.

In addition, three postoperative wound
i nfections were reported, one requiring
debri denent, repeated debridenent after a rotator-cuff
repair. This patient has since continued in
retreatnent studies without further incident.

The two others included a repair of an
open and | acerated fracture of the tibia and a
surgi cal infection follow ng appendi ceal rupture.

Not e al so that nore than 50 percent
underwent surgical procedures w thout such
conplications. |In all cases, patients were treated
with conventional therapies will full recovery.
The majority of patients continued with treatnent.
There was no correl ation between serious infection
and reduction in CD4 counts.

I would like to take a minute to discuss

the burn infection in greater depth as | feel that
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it illustrates that maintenance of normal i mune
function alnost certainly contributed to a
favorabl e outcone in a high-risk patient. The

pati ent was an obese di abetic man who dropped a hot
radi ator on his abdonen while maintaining his car
sustaining a | arge abdom nal burn nmeasuring 18 by
24 centineters.

Despite a significant disruption in the
normal protective skin barrier in an area where
wound heal i ng woul d be ot herwi se conprom sed, this
pati ent had an unconplicated and brief adm ssion to
the hospital responding to a course of conventiona
antibiotics and topical treatments of his burn

[Slide.]

So, with regard to infections, we can nake
the foll owi ng conclusions. The incidence and
nature of infections observed were simlar between
al ef acept and placebo. Low CD4 counts did not
appear to predi spose to infections. There was no
evi dence of increasing risk of infections by
course. The serious infections observed were
unconplicated in nature, clinical course and
out cone.

Most inportantly, we observed no

opportuni stic infections, no tubercul osis and no
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deat hs due to infection. Finally, there was no
i ndi cation that the types of infections that woul d
be suggestive of a T-cell imunodeficiency were
observed in the association with al efacept therapy.

[Slide.]

So we have asked oursel ves the question
why is it that we haven't seen an increase in the
risk of infection despite the significant T-cel
effects of this drug. There are a nunber of
possi bl e reasons for this observation

The first is that al efacept does not alter
naive T-cells allow ng patients to respond normal |y
to new bacterial, viral and other antigens. The
second is that the effect of al efacept agai nst
menory T-cells is only partial. The remaining T-cells
appear to be sufficient to pronote anti body
responses as denonstrated in the inmune-function
study previously discussed.

Third, there is significant redundancy
within the i Mmune systemw th nmenory functions
di vi ded between a nunber of inportant subsets that
i ncl ude CD45RA-positive cells. W have also noted
that patients with infection are able to nount
increases in their |ynphocyte counts. G ven that

only 3 percent of the T-cell pool resides in the
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circulation with the rest residing in | ynph-node
ti ssue, mai ntenance of |ynph-node integrity may

al so explain why T-cell function appears to be

preserved

[Slide.]

I will nowturn to the topic of
mal i gnancy.

[Slide.]

The proportion of patients with a

mal i gnancy in placebo-controlled studies were |ess

than 1 percent for placebo and 1 percent for
al efacept. As expected in this popul ation, the
nost common cancer was non-nel anoma skin cancer
This categorization includes both squanpus-cel
carci nona and basal -cel |l carci noma.

One patient in the placebo and six
patients in the al efacept group, less than 1
percent in each case, had skin cancers reported
during these studies. Two events of carci nhoma
both in the al efacept group, were cases of
testicul ar cancer and renal -cell carcinomna.

The patient with renal -cell cancer was
di agnosed with an 11-centineter renal nass within
three weeks of initiation of therapy nmaking

causality unlikely in that case. Prostate cancer
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was seen in both groups. Finally, a single case of
skin el anonma was reported in the al efacept group.
This occurred in a patient with a history of PUVA
and UVB exposure for 60 nmonths who had two prior
squanous-cell skin cancers. His |esions were
excised after his fourth dose of study drug. There
was no correlation between the devel opment of any
mal i gnancy and | ow | ynphocyte or CD4 counts.

[Slide.]

In the multicourse experience, we have had
various additional nalignancies reported as
presented in this slide with no clear trend towards
an increase in incidence with successful courses of
exposure. | will not discuss each of these cases
in detail today but would |ike to coment on a
si ngl e case non-Hodgki ns | ynphorma that was j ust
recently reported in one of our retreatnent
st udi es.

[Slide.]

This involved a 68-year-old fenale with a
hi story of |ong-standing psoriasis for over 50
years who had previously been treated with
net hotrexate and PUVA in the renpte past. After
twenty doses of al efacept, she presented with an

i sol ated 2-centinmeter node bel ow her jaw. She was
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di agnosed histologically with follicular B-cel
non- Hodgki ns | ynphona.

Wor kup was negative for other |ynphoid
ti ssue or bone-marrow i nvol verrent. The
hi st opat hol ogi ¢ and nol ecul ar features of this
tunor suggest that it represents a sporadic
occurrence of |ynmphoma rather than the type of
| ynphonma seen in association with
i MMunosuppr essi on.

[Slide.]

To gain a perspective on the overall rate
of malignancy and the rate of specific
mal i gnanci es, we conpared the observed rates in our
trials with those cited in published literature.
This slide illustrates that the overall rate of
mal i gnancy, including skin cancers, of 20 per 1000
person years is consistent with the expected rate
of 29 per thousand person years in severe psoriasis
patients. You will note the confidence intervals
here.

[Slide.]

So,in summary, we have seen no evi dence of
an increase in the risk of malignancy in al efacept-treated
patients. The predom nant cancers we have

seen, as expected, as skin cancers, mainly
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squanous-cel | and basal -cell carcinoma, and the
observed rates in the database are within the
expected rates reported within the literature.

[Slide.]

Now let's turn to the issue of
i mmunogenicity. |If we look at the incidence of
anti body devel opnent, we see that the rate of anti-al efacept
anti bodies are 2 percent or |ower both at
basel ine and after treatnent with no increase in
successive courses. Rates were slightly higher in
the IMstudy in the range of 4 percent.

The titers of anti-drug antibodies seen in
the patients that were positive were generally
below 1 to 40 and did not anplify with repeated
dosing. There has been no evidence of specific
adverse safety outcones associated with the
devel opnent of anti-al efacept antibodies.

[Slide.]

Let's now sunmarize the safety findings.

Al ef acept has a favorable safety profile as
denonstrated by eval uati on of adverse events,
serious adverse events, infections and malignancies
in nmore than 1300 patients studied with up to five
courses of exposure for up to three years. The

i nci dence of adverse events and serious adverse
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events was simlar conparing al efacept to pl acebo.

There is no convincing evidence of an
increase in the incidence of infection or
mal i gnancy or any relationship to | ynphocyte
reductions. Al efacept has | ow potential for
i Mmmunogeni city.

[Slide.]

W are committed to understanding the
long-term safety of alefacept and, to this end,
approxi nately 800 patients are currently enrolled
in safety-extension studies the data from which
were sumari zed here today and continue to be
collected. At present, we have over 400 patients
who have received nore than four courses of
al efacept therapy to date.

However, in order to best understand the
key long-termsafety issues, we recognize that
| arge nunbers of patients treated for |onger
periods of time will need to be studied. W
bel i eve that the optimal nethod to study these
issues is via an al efacept safety registry study
powered to specifically evaluate increases in the
ri sk of adverse events of interest specifically
i nfections and nal i gnanci es.

We are currently working with experts in
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the field in order to optimally design and
ef fectively execute such a study.

[Slide.]

Today you have heard about the unmet need
for new therapies in the treatnent of chronic
pl ague psoriasis. | would like to conclude the
clinical presentation by sumari zing the inportant
and uni que features of al efacept.

Al ef acept represents a novel approach to
the treatnent of chronic plaque psoriasis by
sel ectively targeting nenory T-cells which are
bel i eved to be anpbng the key pat hogeni c nedi ators
in psoriasis. The effects of alefacept on T-cells
correlate with inprovenent in disease activity but
are not associated with adverse safety outcones.

A clinically neaningful benefit is
appreciated by the majority of patients. Response
is associated with significant duration of disease
rem ssion. Mst inportantly, inprovement in
di sease activity is associated with inprovenent in
the quality of |life of patients treated. Al efacept
is very well-tol erated.

These properties position al efacept as the
first system c disease-renittive agent for

psoriasis w thout significant organ-system
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toxicity. The risks and benefits of this therapy
have been rigorously eval uated and we believe that
t hey support the use of al efacept as a new
treatnment option for this severely underserved
popul ati on.

I will now turn the podiumover to Dr.
Mark Lebwohl who will discuss the risks and
benefits of alefacept fromthe treating physician's
per specti ve.

Al ef acept Ri sk Benefit Profile

DR. LEBWOHL: Thank you very nuch, Dr.
Drake and nenbers of the panel

[Slide.]

| will try to catch us up.

DR. DRAKE: You know, Mark, thank you very
much. The only thing standing between these fol ks
and a bathroom break is you. Mark, | amjust
teasing you. | just want to tell you that we are
glad to see you and we are glad you are here and
pl ease feel free to present your information.

DR. LEBWOHL: Thank you very much.

[Slide.]

In addition to my role as Chairman of the
Departnent of Dermatology at M. Sinai, | see

patients about thirty hours a week and so it is a
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pl easure to be here to tell you a little bit about
psoriasis and about ny experience with al efacept.

I will spend only a couple of mnutes for the
nonder mat ol ogi st menbers of the panel show ng you
sone pictures of psoriasis and telling you a little
bit about the treatnments we currently use and then
I wll go to the risk-benefit profile with

al ef acept.

[Slide.]

This is plaque psoriasis.

[Slide.]

You can inagine the inpact that this has
on the quality of life of these individuals that
work at hone, in their interpersonal relationships.

[Slide.]

I nvol verent of the hands and feet gets in
the way of day-to-day activities.

[Slide.]

Again, you can inmagi ne what this does to
an individual self-inage.

[Slide.]

This is just a sanpling of the patients
whomwe treated in our al efacept trials.

[Slide.]

The negative inpact on quality of life
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t hat psoriasis has has been conpared in a nunber of
publications to congestive heart failure and

di abetes and found to be conparable to the inpact
that those conditions have on patients with those
di seases.

[Slide.]

Fortunately, we do have sone excell ent
therapies. This is nmy nost conmonly used treat nent
which is phototherapy with ultraviolet B. |t does
have a nunmber of drawbacks. First, it involves
treatnents three times a week for at least a few
nonths a year, in nany cases, for nobst of the year
Patients need to have access to therapies so
soneone who lives two hours from a phot ot herapy box
won't be able to get this treatnent.

And | ast, but not least, it doesn't work
for everyone.

[Slide.]

PUVA is another superb treatnent for
psoriasis. It is dramatically effective and, of
the treatnents that are currently available, it is
the only one that provides a durable duration of
rem ssion. It is associated with sone of the sane
probl ens; frequent treatnments, access to therapy,

but al so has been associated with the devel opment
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of squanous-cell carcinoma of the skin and, nost
recently, it has been suggested that malignant
nmel anoma occurs in PUVA-treated patients as well.

[Slide.]

There are three oral nedications for
psoriasis. The first and ol dest of these is
nethotrexate. It is associated with hepatic
fibrosis which has |l ed us to guidelines which cal
for routine liver biopsies in patients who are
treated with nethotrexate.

Now, routine liver biopsies, by
t hensel ves, have significant norbidity and even
nortality and, in this study fromthe Mayo dinic,
a 21-year experience of over 9,000 liver biopsies,
1in 300 had a significant bleed that required
intervention, 1 in 1,000 patients, approxi mately
di ed.

For that reason, rheumatol ogists, in their
gui del i nes, do not call for routine biopsies of
everyone who gets nethotrexate but it is also clear
that the frequency of hepatic fibrosis is
substantially higher in psoriasis patients than in
rheumatoi d-arthritis patients for a nunber of
reasons.

[Slide.]
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That point is nade by this patient, who is
a patient of mine and, as you can see, does not
have nuch psoriasis because he is now on
cyclosporine for his liver transplant. Incidently,
he used to work at Mercedes Benz and is very proud
of his Mercedes scar

| have, in ny practice, patients who have
either had liver transplantati on because of
net hotrexate, died while waiting for |iver
transpl antati on because of nethotrexate or are
currently on transplant lists.

[Slide.]

Probably a nore acutely serious side
effect of nethotrexate is the effect it has on bone
marrow. Dermatol ogists are pretty good at
prescribing this drug and we do warn our patients
not to take other nedications. But | can't tel
you how often they do. Patients go to another
physician, are given either an antibiotic or a non-steroidal
antiinflammtory drug which rai ses the
net hotrexate | evels and results in bone-narrow
toxicity.

In this study from OQtawa, sone
rheumat ol ogi sts | ooked at teaching records at two

hospital s, teaching hospitals, and surveyed
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physicians in the Otawa area and cane up with 15
cases of pancytopenia due to nethotrexate. O
those 15, two died, one of themdirectly attributed
to nethotrexate

[Slide.]

The second drug | would like to speak
about is our oral retinoids. The nmain side effect
of oral retinoids is teratogenicity. But the side
effects that really keeps patients fromtaking this
drug is hair loss. This wonan had a full head of
hair. Not only did she | ose her scalp hair, she
| ost her eyebrows and eyel ashes and | ooked like a
chenot herapy-treated patient. This is a very
unpl easant side effect.

In addition, there are nunber of
mucocut aneous side effect; thin nail plates, sticky
skin, cheilitis fissuring and chapping of the Iips.
Here you see pyogeni ¢ granul omas which are very
pai nful. This patient had difficulty using his
fingers or wal ki ng because of pain fromthe
pyogeni ¢ granul omas. Hyperlipidem a is another
side effect of retinoids.

[Slide.]

Lastly, cyclosporine is approved for the

treatnent of psoriasis. The main limting side
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effect--it has nany side effects but the nain
limting side effect has been nephrotoxicity.
Essentially, if you give enough cyclosporine for a
| ong enough period of time, the vast nmgjority of
patients will devel op sonme ki dney damage. As a
result, our guidelines call for limting
cycl osporine therapy to one year

[Slide.]

VWhat does al efacept offer? You can
i magi ne the inprovenent in quality of life that
this patient had fromthe treatnent he got but |
would Iike to point out that, according to the
protocol of this study, the bar that was set to
define treatnent success was 75 percent inprovenent
in PASI score. This patient was a treatnent
failure.

As you can see, the patient only achieved
66 percent reduction in PASI score. It was 75
percent at two weeks. So, despite this benefit,
this is called a treatnment failure

[Slide.]

Anot her patient who did not achieve 75
percent reduction in PASI score. |Inmgine the
difference fromhere to here. That is a treatment

failure according to the high bar that was set in
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this study for defining treatnment success.

[Slide.]

Anot her patient. Imagine calling this a
treatnment failure and imagine the inpact this had
on this patient's quality of life. This patient
did not achieve 75 percent reduction in PASI score.

[Slide.]

Agai n, here; same story. | can show you
photo after photo of these. This is another
problemw th the definition of treatnent success.
This patient achieved 75 percent reduction in PAS|
score but not until twelve weeks after the |ast
dose. The primary endpoint was defined at two
weeks after the |ast dose.

So | can show you nmany patients who net
the endpoint at twelve weeks but didn't neet it at
two weeks after.

[Slide.]

| amonly going to show you two patients
who did achieve PASI 75 to nake two points. The
first point is that this patient had a renarkable
i mprovenent but noticed that she inproved even
further twel ve weeks after the prinmary endpoint.
The second point that | would Iike to make is the

duration of remn ssion
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[Slide.]

Here is the patient at baseline. Here is
two weeks after the |ast dose, dramatic
i mprovenent, clear twelve weeks after the |ast
dose.

[Slide.]

Here is the patient twenty-three weeks and
only a little over nine nmonths after, you see the
psoriasis com ng back, nine nonths, but still,
conpared to her baseline, a dramatic benefit.

[Slide.]

Who shoul d receive al efacept? First of
all, | believe that it should be limted to
pati ents who have substantial psoriasis. Patients
who will have linmted disease that would respond to
topi cal therapy certainly would not be the patient
| would put on al efacept.

In ny practice, | will continue to use UVB
before alefacept. | think that this is an old and
safe and effective treatnment. But, for some
patients for whomit is inpractical, or for
patients who sinply don't respond to UVB, | think
that al efacept is a valuable addition

As far as PUVA, | believe it should be
used in rotation with PU/A. The toxicity, the
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carci nogenicity of PUVA has clearly been related to
the cunul ative dose. If you can rotate patients
fromPUVA to other therapies, you can ninimze that
cunul ati ve dose and, thus, mnimze the risk of
ski n cancer.

As far as nmethotrexate and cycl ospori ne,
given their known toxicities in my hands, | would
prefer to use al efacept before nethotrexate and
cycl ospori ne.

[Slide.]

A coupl e of points about nmanagi ng
al efacept patients. First, it has been studied
both IMand IV and | believe that both should be
avai |l abl e, there are sone patients who don't |ike
needl e sticks. If you use it |V, you can draw your
bl ood through the sane injection site that you give
the intravenous infusion. But, nore inportant, in
patients who are covered head to toe, it is
sometines painful to go through a thick plaque and
it may be practical, in sone patients, to give it
V.

As far as nmonitoring, you have al ready
heard the suggestion that CD4 counts be obtained
every two weeks. Examining our patients is going

to be very inportant because we are not going to
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give this drug to patients who didn't respond in
the past. So, for patients who do respond are the
ones who are going to get future courses.

| would also say that if you | ook at the
way this trial was designed, it was designed to
maxi m ze exposure. In real life, it will probably
be given less often. |If you | ook at the
statistics, there was a twel ve-week rest period.
The large majority, in fact, | believe over 90
percent of responders, naintained their response at
twel ve weeks. We are not going to treat patients
who are still clear. W are going to wait unti
their psoriasis starts to come back.

So | think that, inreal life, it is not
going to be given with just a twelve-week break
It is going to depend on the patient.

Last, but not least, as with any new drug,
we are going to have to observe patients for as yet
to be determ ned side effects that we have not seen
in these initial studies.

[Slide.]

As far as overall benefit-risk ratio is
concerned, long-termexposure will weigh heavily in
the benefit side of this because, as | nentioned,

it will not be given to patients who do not
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respond. It will only be given in the future to
pati ents who have responded in the past.

| would point out that, in the study, the
majority of patients did respond. |If you | ook at
the PASI 50 scores, 64 percent of patients after
two courses achi eved PASI 50. After one twel ve-week course,
56 percent achieved PASI 50. So the
majority do respond.

This will reduce the risk part of this
rati o because we can nonitor |ynphocyte counts. |If
they fall, we sinply withhold the drug. The
duration of rem ssion weighs heavily on the benefit
si de because there are very few treatnents we have
that will give us this duration of rem ssion.

Last but not least, | believe it is
i mportant that this drug be approved so that we do
have an alternative to the hepatotoxicity of
net hot rexate and the nephrotoxicity of
cycl ospori ne.

Wth that, thank you.

DR. DRAKE: You are amazing, Dr. Lebwohl.
Thank you.

What | would like to do now-1 amgoing to
take the prerogative of the chair and | amgoing to

shift the schedule just a tiny bit because | have



