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gotten lots of signals fromaround the table that a
bat hroom break is in order, instead of waiting
until 11:15.

But, right before we do that, those of you
on the commttee who have worked with ne before
know t hat | distinguish between points of
clarification and discussion. Wat | would like to
do nowis just take a few minutes to see if there
are any specific points of clarification that you
woul d I'ike to ask any presenters fromthe sponsor
before we nove on to the FDA presentation
af t erwar ds.

Then the discussion will begin after we
finish everything. So, are there points of
clarification that you would like to ask any
presenter fromthe sponsor right now? You also
wi | | have anot her chance, but | just thought there
m ght be sonet hi ng burning.

Yes, Lloyd? O, Dr. King, | guess |
shoul d say. He helped train ne so it is very easy
for ne to bounce back into the famliar role there.

DR. KING Thank you. M point of
clarification is, in reading the background, it
seened to be that the response to the fixed dose

did not matter about the weight of the patient;
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that is, you gave it and the response to the T-cells and al

that was the sane. Seeing the

conplications were in diabetics, and being

di abetic, | wonder if the sponsor had | ooked at the
rol e of diabetes, weight and response that they
saw.

DR VAI SHNAW W have not specifically
addressed the issue of diabetes, weight and
outconme. |If you were interested in understanding
the i ssue of diabetes and the potential issue of
i nfections, we have sone data to speak to that.
Was that the--

DR KING One of the clinica
observations is that diabetics are nore predisposed
to serious infections and other things. | just
wondered i f that was not something you could tease
out because it nay have sonmething to do with
di abetes and infections.

DR VAI SHNAW In the database of over
1500 i ndivi dual s exposed, the nunber of serious
infections that would see were low. In the
pl acebo-controll ed studies, it was under 1 percent
both in the al efacept and the placebo group

So, whilst that is an inportant topic,

there really weren't sufficient nunber of
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infections to study within the diabetic subgroup to
definitively determ ne a relationship or not.

DR. DRAKE: O her points?

Because we are little bit over, although
nmust say that Dr. Lebwohl did a great job in
catching us up, what | would like to do is call for
a ten-mnute recess. W wll reconvene in ten
m nutes. | hope we can nmake that goal. W will

aimfor it; all right? Thank you.

[ Break. ]
DR DRAKE: | would like to invite the FDA
to begin their presentations. | would really |ike

t he audi ence--woul d the audi ence pl ease be seated
or step outside the room

| believe the first presentation by the
FDA is Dr. Marzella. You are the gentleman |eading
of f. Please proceed.

FDA Presentation

DR MARZELLA: Madane Chairnan
di stingui shed nenbers of the advisory comittee,
| adi es and gentl enmen, good norning. In the next
hour, we will consider the FDA perspective on the
ef ficacy and safety of al efacept.

[Slide.]

The FDA presentation has two main
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objectives. The first objective is to confirmthe
anal ysis and the interpretations of the key
clinical data that you have already heard this
norning fromthe sponsor. The second objective is
to point out, and hopefully explain, areas where
there are different points of view about the
interpretation of the data.

These areas are primarily in things such
as safety where the clinical data are too few or
i nconclusive to provide definitive answers. W
will be asking the conmttee to discuss these
i ssues and provi de gui dance.

[Slide.]

Bi ogen is seeking to market al efacept for
the treatnent of adults with chronic plaque
psoriasis. As you have heard, the clinical trials
eval uated patients with noderate to severe disease
whi ch was defined as involvemrent of greater than 10
percent body-surface area. Pati ents had
previously received or were judged to be candi dates
for systenic therapy or phototherapy.

[Slide.]

You have heard this norning already about
the significant inpact that this disease has on a

ot of Arericans. It is seen in about 2 percent of
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the U.S. population. There is a genetic conponent
in the disease. Caucasians are affected primarily,
ot her ethnic groups |ess comonly. There are two
peaks of onset, one which is at around twenty years
of age and one which is in |later years, around

si xty.

[Slide.]

Psoriasis in children tends to have a nore
severe di sease expression. There is also a famly
hi story associated. Biogen has requested and
received fromthe agency a deferral of the
requi renent to conduct pediatric studies. The
agency will ask the comrttee to provide advice on
the need and timng of pediatric studies of
al efacept in children.

[Slide.]

As you have heard again this norning,
psoriasis is a hyperproliferative disease. It is
associated with significant nmorbidity particularly
in the 30 percent or nore patients who have
noderate to severe di sease. W have heard about
the inpact that this disease has on quality of life
and it is well known that it is associated with an
i ncreased risk of suicide.

[Slide.]
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Let's nove on to the analysis of the
clinical trials. In nmy presentation, we will go
trial by trial to sort of highlight the key points.
The clinical study of alefacept began w th single-dose dose-
escal ation studies of IV and IMdosing in
110 heal thy subjects and continued with nmultipl e-dose dose-
escal ation studies in patients with
psori asi s.
[Slide.]
The heal thy vol unteer study showed rapid
maxi mal reduction in CD4 cells and CD8, prinmarily.
They decreased up to 40 and 70 percent of baseline
respectively. Time to recovery was generally hours
to days but occasionally |asted several weeks.
There was a suggestion of dose relationship of the
ef fect on | ynphocytes.
The effects of al efacept on | ynphocytes
wi Il be discussed in nore detail when we tal k about
the Phase 2 and Phase 3 studies. Let ne nention
another finding of the early studies which was a
rise in neutrophil counts which rose to about
sonmetines as high as four tinmes nornmal. This rise
usual | y peaked at around 4 hours and it was not
associ ated with changes in body tenperature.

No ot her hemat ol ogi ¢ abnornalities were
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seen. Consistent with this protein configuration
al efacept has a long elimnation half-life, about
250 hours. The initial study showed that the IM
route of administration was approxi mately 50
percent | ess bioavailable than the IV route.

[Slide.]

Let's nove on to the main Phase 1
nmul ti pl e-dose dose-escal ati on study which was done
in patients with psoriasis. As you can see from
the slide, the doses bracketed ranged from0.005 to
0.075 mlligrams per kilogram |V, and a regi nen of
i ntranuscul ar dosing was also tested. The
treatnent schedul e consisted of once weekly
adm ni stration for eight weeks.

The main safety observation fromthis
Phase 1 study was the rel ati onship between dose and
reduction in | ynphocyte counts. The nunber of
subjects with | ow | ynphocyte counts and the
duration of |ow counts increased with dose. At the
hi ghest dose | evel, sonme subjects experienced
prol onged decrease in CD4 and CD8 counts, up to 53
days and 117 days, respectively. Again, we wll
have nore to say about these drops when we tal k
about the Phase 2 and Phase 3 data.

This was the first study to give
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information on the tine course of drops in
| ynphocyte counts. Various patterns of change were
observed. An inportant general observation was
that | ynmphocyte counts following an initial drop
did not continue to decline as dosing continued.

The study al so exam ned del ayed type
hypersensitivity to intradermal challenge with
various antigens. Antigens were applied before the
treatnent and after the end of the treatnent
intradermally to non-lesional skin. A nunber of
patients tested positive at baseline and negative
post-treatnent to specific antigens. 1In the
exanpl e shown here, which is the nost dramatic, for
exanpl e for tetanus, there were eight shifts from
positive to negative out of a total of nine
pati ents who were positive at baseline and no
patients shifted in the opposite direction

[Slide.]

Let's discuss next the Phase 2 and Phase 3
st udi es.

[Slide.]

Let's consider first the general design
i ssues. The studies were randomi zed, doubl e-blinded and
pl acebo-controll ed. An inportant

provision for maintaining the study blind was
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Bi ogen's use of a |aboratory physician who

eval uated the |l aboratory data. The physician
ordered placebo substitutions if T-cell counts were
bel ow specified thresholds for age and | aboratory
range.

Now, in brief, let me characterize what
the three main Phase 2 and Phase 3 studies were.
Study 708 was a Phase 2 dose-rangi ng study that
used wei gh-based IV dosing. 711 was a fixed-dose
IV adm nistration study that eval uated two courses
of treatnment. Finally, 712 was a dose-conpari son
study that used fixed-dose intranuscul ar
admi ni stration.

For all these courses, the drug was
adm ni stered once weekly for a total of twelve
weeks.

[Slide.]

Let's discuss the primary efficacy
outconmes. The primary outcone in Study 708 was a
static PGA of nild or better. |In Study 711 and
712, the main efficacy outcone was a 75 percent
reduction in PASI score from baseline.

Now, the handling of patients who used
di sal | owed therapies during study was as foll ows.

In Study 708, any topical antipsoriatic drug was
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al  owed on specific areas of the body such as
groin, scalp, palns and soles. Low potency topica
corticosteroids were allowed on any skin |esion
ot her than target |esion

System ¢ therapy and phot ot her apy,
however, were not allowed. However, in the primary
efficacy anal ysis, patients who used disall owed
treatnments were not considered treatnent failures.
On the other hand, in the Phase 3 studies, nanely
711 and 712, patients who received system c therapy
or phototherapy were considered treatnent failures
for the primary efficacy analysis and for nost
secondary anal ysi s.

It is inmportant to note that the
prespecified tine to assess treatnent outconme was
two weeks after the end of treatnent.

[Slide.]

There is a suggestion in a nunber of
studi es that patients continued to respond to the
study treatnent beyond the prespecified tinme point.
This is a plausible suggestion given, as you have
heard, the long half-life of the drug and al so the
I ong duration of its pharmacodynam c effect.

However, as we will discuss in detail

there are sone caveats to take into consideration
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ininterpreting treatment responses in the follow up period.

For this reason, we think that this
hypot hesi s about response needs further
corroboration.

[Slide.]

Let's go, then, to recap, in the next
slide, what 708 was, again a dose-ranging study.
The dose groups were placebo, 0.025, 0.075 and
0.15 mlligrans per kilogramlV. Certain
concom tant antipsoriatic medications were all owed
and dose--and this is an inportant provision of al
of the trials fromnow on--was withheld if CD4
count was less than 300 in this particul ar study.

[Slide.]

The next slide indicates, as a sponsor has
al ready shown, that 708 provided evi dence of
treatment effect. Based on the prinary efficacy
outcone, there was a 20 percent absol ute increase
in the proportion of responders.

The primary outconme did not provide
sufficient information about the relative clinica
activity of al efacept doses. However, secondary
ef ficacy anal ysis such as PASI and pharnmacodynam c
analysis did allow further delineation of a dose

response and, ultimately, this was the dose that
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was sel ected for the Phase 3 study, intravenous
st udy.

[Slide.]

Evi dence of treatment effect can be seen
starting at about 60 days after the begi nning of
treatment. This is the placebo plot. These plots
are for the alefacept groups. This line indicates
the tine for assessnent of endpoint which was two
weeks after the end of the treatnent period. So,
again, there is a suggestion that both in the
pl acebo group and in the al efacept arns, patients
continued to respond. The issue is going to be to
see--for instance, if one | ooks at the al efacept
group, what is the contribution of placebo in
addition to other issues that we will talk about in
a noment .

[Slide.]

This figure is taken--a very el egant
figure--fromthe sponsor's study report. What this
shows is the response of |ynphocyte counts in Study
708 to dosing. The bar here shows the duration of
the dosing period. These are the various groups.
As you can see, there is a nice dose response in
terns of decrease in | ynphocyte counts.

The pattern of drop is also informative
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It tends to be greatest within four weeks and,
after that, it sort of stabilizes. Follow ng the
end of the treatnent period, you will notice that,
for the groups, there is a tendency for the counts
to recover. However, by the |ast observation in
the study, the counts have not returned to
basel i ne.

[Slide.]

As Bi ogen indicated, obviously, these are
nean data. To |ook at specific clinically
nmeani ngful effects in patients, we have to go to
anot her type of analysis which essentially |ooks at
the proportion of patients that fall under specific
threshol ds at any tinme during the treatnment course.

In this particular case, we are | ooking at
CD4 T-cell counts but the sanme phenonmena can be
seen with other T-1lynphocyte subsets. Nanmely, what
is occurring is that there is a definite dose
response in the proportion of patients who, at any
time, have decrease in CD4 cell counts bel ow
nor mal .

The other interesting thing is that the
magni tude of the drop is al so dose dependent. You
will notice that, as we go from | ow dose to high

dose, the proportion of patients falling below a
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clinically significant threshold, potentially
clinically significant threshold, of 200 al so
i ncreases.

[Slide.]

The next slide also shows the correlation
of this finding, nanely that the | aboratory
assessi ng physician ordered substitution of blinded
study drug with placebo whenever he observed
abnornmal CD4 counts. So what this slide shows al so
is a dose relationship in the proportion of
pati ents who had to receive pl acebo substitutions
because of a drop in CD4 counts. Again, the
percentage is dose related and I will rem nd you,
this is the dose that was tested further in the
Phase 3 study.

A caveat here is that, for this analysis,
only patients who conpleted treatnent and received
all twelve injections were used.

[Slide.]

There was sonme suggestion, in the previous
study, that there m ght have been sonme shift in TDH
testing. Again, to renm nd you, this was done using
a comercial test kit and the antigens, about a
dozen of them were applied intradermally before

treatnent and then after the end of treatnent.
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Again, there is noise in this data but there is a
suggestion that the al efacept groups had, perhaps,
a hi gher number of shifts than placebo. This is
not consistent for all antigens.

[Slide.]

If we go to the next group, we can see
that, perhaps, there is a trend with Proteus but
not with Trichophyton. So we think that this is
suggestive data and one should be mndful of it
particularly because it has a lot of plausibility
due to the mechani smof action of the drug. W
will be asking the conmttee to provide advice on
this issue.

[Slide.]

So, in conclusion, then, 708 provided
evi dence of treatnent effect. The sponsor used
phar macodynam ¢ and secondary efficacy outcones to
identify a dose that appeared to have a suitable
ri sk-benefit profile and, in particular, the high
dose was not chosen because, as you saw, about 50
percent of patients had to have reductions for
| ynphocyt e counts.

The onset of response tended to occur
towards the latter part of the dosing period--it

began after 60 days in this study and the nedian
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time in response plus treatnent, | didn't actually
show the data but it was estinated to be around 70
days. | will showthat in nore detail in further
studies and | also indicate how that was anal yzed
because you have heard different estinmates and
want to try to reconcile them and expl ain how t hey
were arrived at.

[Slide.]

The study al so confirmed that al efacept
i nduces dose-dependent reduction in tota
| ynphocyte counts and | ynphocyte subsets primarily
CD4 and CD8. Lynphocyte counts did not return to

pretreatnent baseline by the tinme of the |ast
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hemat ol ogy assessment whi ch was twel ve weeks post-treat nent

in all subjects.

There were al so safety observations
related to infections and nalignancy but we will
di scuss those as the sponsor has done in the
i ntegrated safety anal ysis.

[Slide.]

Let's nove on to Study 711 which was the
Phase 3 intravenous dosing study.

[Slide.]

Thi s study compared al efacept given IV as

a7.5mlligramfixed dose to placebo. The study
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was al so designed to evaluate two treatnent courses
of alefacept. A mninmuminterval of twelve weeks
was specified between treatnment courses to allow
for recovery of |ynmphocyte counts before a second
treat nent course

Note that in the first treatnent course
Cohort 1 and Cohort 2 received al efacept so, for a
| ot of the analysis, these two cohorts are pool ed
and are referred to as the conbi ned al efacept arm
The conparator group for that analysis will be
Cohort 3 which received placebo in the first
treatnent course

[Slide.]

The primary efficacy outconme was the
proportion of patients again who experienced PAS|
75 percent inprovenent. As you can see, after
pl acebo adjustnent, the proportion of responders is
10 percent. These are the confidence intervals of
the difference. As you can see, they exclude zero.
Using a criterion of PASI 50 percent i nmprovenent
from baseline, the pl acebo-adjusted rate is 28
percent. These are the confidence intervals around
t hat difference.

Using a criterion of PGA al nost clear or

clear, the absolute difference, after adjustnent
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for placebo, is 7 percent. So we are in basic
agreenment with the finding of the sponsors that
there is evidence of a treatment effect--it is 10
percent--that the evidence of efficacy is
corroborated by secondary efficacy outconmes. And
we agree with the sponsor that all of these
out cones, and there are several others, in general
track very well with each other, perhaps not
surprisingly because they essentially assess the
very sanme manifestations of disease

[Slide.]

Let's spend a little bit of time |ooking
in detail at this slide which tries to exanine the
changes in medi an PASI score over tinme over two
treatment courses. Let ne, again, explain that
there are two treatment courses here and that the
sponsor defines a treatnent course as an initia
dosing interval which, as you see here, is twelve
weeks followed by a foll owup period, which is
anot her two weeks, followed by an interval which
can be nore than twelve weeks to allow for patients
who were clear before--and, of course, did not
qualify for redosing, as well as to allow for
pati ents who had variable intervals of tines during

which their CD4 counts were too | ow for
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retreatnent.

The reason that this plot is truncated
here is that that interval is nonlinear and it is
vari abl e.

Let's | ook at the various groups again.
This is the placebo group, the brown line. This is
t he al ef acept - pl acebo group and this is the
al ef acept-al efacept group. It is inportant to note
that the nedian scores for all three groups were
simlar at the beginning of the first treatmnent
cour se.

So, when one conpares the conbi ned
al efacept group at the end of the treatnent period
at endpoint to the placebo group, one sees that the
nmedi an score in the alefacept armis |ower than the
pl acebo group. This is, of course, consistent with
the primary efficacy outconme using a responder
anal ysi s.

It is informative to ask what happens
after the second treatnment course. First of all
one notices that, in the followup period, there is
a tendency for the median PASI scores to rise in
the treatnent group. Followi ng a second treatnent
course, you can see that there is a further decline

in nmedi an PASI score.
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There are two ways to | ook at the
nmagni t ude of the second treatnment response. One
can use as baseline the first treatnent course, as
t he sponsor has done, and that results in a greater
estimate of proportion of responders. |f one |ooks
as baseline the first treatnent course, the
magni t ude of the second treatnent course is | ower.

In any case, | think it is reasonable to
conclude that this plot shows that that two
treatnents are active, the two courses of treatmnent
are active. Alittle bit inconsistent with this
observation, however, is the fact that in the
pl acebo arm you can see that an initial placebo
response follow ng a course of alefacept, this
group ultimately ends up where the other group ends
up who received two courses of treatnent.

Now, of course, for the purpose of this
conparison, we are doing a |landmark anal ysis and we
are purposefully disregarding the area under the
curve which shows that this group did, in fact,
benefit. But | ampointing this fact to sort of
point to some of the potential conplications in
conparing these effects.

Anot her conparison that is informative is

to l ook at the al ef acept-pl acebo group. One can
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see that, over the course of about nine nonths,
essentially all of the treatnent response is |ost
and one goes back, then, to the placebo-pl acebo
level. So, again, if you are now thinking back on
what the sponsor tal ked about in terns of nedian
responses of nine nonths, you sort of have to
wonder about that interpretation

The final point that | wanted to nmake is
that, interestingly, there is a maintenance of
response following the end of the treatnent. The
mai nt enance of response occurs in both the active
and the placebo group. So the conparison of these
two i s not straightforward.

| have throw a |l ot of sort of analysis at
you and, of course, | want to sort of make it clear
that these are all post hoc anal yses, but | think
that it is informative to carefully |look at these
values and try to interpret the various effects of
this treatnent reginmen.

[Slide.]

Let me go next quickly to the observed
nmean changes in patient-reported outcones. | think
that the FDA and the sponsor are in conplete

agreenent on what the data show. Actually, as you

saw in the meeting package, we--neaning |--nisinterpreted
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some of the values and we corrected
that in the agenda. But there is no disagreenent
on the figures.

The only thing that | want to point out,
as the sponsor did, | guess, is that there is sone
response in the placebo group and that if one | ooks
at the absolute difference, it is in favor of
al efacept. But the question is how neaningful this
is.

[Slide.]

This is for the DLQ which was consi dered
the primary score. Looking at another scale, the
DQOLS, there is also, again, a response in placebo.
Agai n, negative scores nmean inprovenent. |f you
conpare the difference between arns, there is a
difference in favor of alefacept. But, again, the
guestion is how clinically significant that
magni t ude is.

[Slide.]

Moving on to the next slide, we want to
| ook at an estimate of the duration of a 75 percent
reduction frombaseline in PASI in those patients
who achi eved a response at the end of the
treat ment.

As you can see fromthis Kapl an- Mei er
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plot, a rough estinmate of the median duration of
treatment response is, perhaps, about 100 days or
so in the alefacept armand it is about--1 think it
is about 30 days in the placebo arm Again, this
is looking at--it is, admttedly, a sonewhat
conservative analysis |ooking at patients who
achieve and maintain a 75 percent response.

[Slide.]

There was a question earlier about effects
of wei ght on treatnment response. This post hoc
anal ysis did suggest that if you | ook at treatnent
responses in placebo and al efacept and you divi de
them wei ght quartiles that, if you | ook at the
patients in the heavier weight quartiles, that the
proportion of responders corrected for placebo is
very low. W have a 4 percent, 5 percent and this
contrasts with about 18 percent treatnent effect
adjusted for placebo in patients with | ower body
wei ght .

Then, if you look overall to try to
i ncrease the power, if you make a cut point which
is roughly close to the nedian, and we used for
this greater than 85 and | ess than 85, again, you
can see that there is about a four-fold difference

in response in favor of patients with | ower body
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wei ght .

Now, of course, it is not clear what this
association is due to. There are nmultiple factors
but it certainly raises the question of whether
patients with greater body wei ght are being
appropriately dosed.

[Slide.]

The next slide shows the rel ationship
bet ween efficacy and CD4. The sponsor al so showed
this correlation. | think that the main point that
we would like to make here is that is, indeed, a
correlation but that the correlation is very weak.
This is taking total CD4 counts. The sponsor
showed data focusing only on nenory cells.

There are two ways of |ooking at these
data. You can look at the--this data, let ne
explain what this shows. This is categorizing
patients in terns of magnitude of response. Here
we have patients that respond 75 percent or nore,
50 to 75, less than 50 percent. The question that
we ask, then, within each of these groups, what
proportions of patients have | ow CD4 counts.

There are two ways of |ooking at the data.
If you look this way, we just cal cul ated the

nunbers. | don't happen to have themin front of
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nme, but another way, perhaps, intuitively to | ook
at the data is to | ook at the proportion of
pati ents who had 75 percent inprovenent who were
bel ow 300. There is 33 percent of these as opposed
to 11 percent who were bel ow 50.

So you have to | ook at these two nunbers,
11 percent |ess than 300, 68 percent greater than
400. So there seens to be a correlation. |If you
| ook at nonresponders, nore tend to be over on this
side whereas if you | ook at patients who responded
nore, nore tend to be on the opposite side.

However, if you | ook at--oh; thank you.
My office director actually cal cul ated these
nunbers so | have to give himcredit. The
percentages are 53 percent for 75 percent
i mprovenent, 36 percent and 31 percent. So there
is a general correlation

However, if one tries to estimate what
proportion of the drop in CD4 accounts for the
response, you can see that the correlation is very
weak. So, by this estimate, and | have to
acknow edge Dr. Chao's analysis for this, only 4
percent of the treatnent effect can be accounted
for by dropping CD4s. So it is a nodest

correl ation at best.
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[Slide.]

The next slide also is a busy slide but |
think it is very informative. So | wll try to
spend a few mnutes to try to go over that. This
is essentially a correlate of the slide that you
showed before except that, now, this one asks what
happens to nedian CD4 counts over tine in patients
who receive two treatnent courses.

There is a lot of, | think, informative
points to be nade here. One is that if one | ooks
at the al efacept-al efacept that, follow ng an
initial alefacept treatnent, there is a tendency
for the counts to recover. But, by the tinme that
you get a second treatnment, you still haven't
recovered to baseline and, in fact, these data
suggest that you get a cumulative drop in counts.

You go frombasically a nedian of 600 to
400. | want to enphasize that these are
essentially nedian counts. These are not in the
i ndi vidual patients.

The other point to nake is that--actually,
this is a very inportant point to make. This
particul ar study has the best controlled data on
long-termsafety of a single alefacept treatnent

because, as you will renenber, this group got
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al efacept only during this three-nonth treatnment
interval. Then they had a three-nonth foll ow up
and then they went into a placebo phase where they
got three nonths of placebo foll owed by anot her

t hree nont hs of placebo follow up.

So, the interesting point here to note is
that nine nonths after the end of the treatnent,
the nedian CD4 counts are still low so there is
substantial duration of time that it takes for CD4
counts to recover.

O course the clinical significance of
this is unknown but we would argue that, in view of
t he suggestion that these effects may be
cunul ative, that they are |l ong-lasting, that
caution and conservatismis called for interpreting
t he dat a.

[Slide.]

Let's |l ook at the sane analysis that we
tal ked about earlier. This one now | ooks at drops
bel ow normal in individual patients. These are the
proportions of patients that fall bel ow specific
threshol ds. As you can see, at any tine, there is
a proportion of patients that drop bel ow t hreshol d.

[Slide.]

In conparing Course 1 and Course 2 as well
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as conparing multiple treatment courses, the
problemis that there is a potential enrichnment in
patients who are resistant to the potential toxic
effects of the product. So these analyses are
essentially potential underestinmates of what the
potential for cumulative toxicity would be for this
product .

If you carefully noted the nunbers in the
treatment cycles that the sponsor showed, | think
that there was a substantial drop, at least 50
percent or nore, with each treatnment cycle. So the
conclusion that there is no cunulative safety risk
of adverse events with cunul ative cycles has to be
tenpered by the realization that there is a
substantial drop in the nunmber of patients wth
subsequent cycl es.

[Slide.]

We agree with the sponsor's interpretation
that nost of the effects are seen in CD4 and CD3
counts, particularly in nmenory cells. However, we
would Iike to point out, and I am not show ng the
data here, that if you look at individual patients,
there are patients who al so experience drops in
naive cells. NK cells also do show a drop. It is

not that dramatic. |If you | ook at mean percent
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changes at nadir, there are drops both in placebo
and in the al efacept groups so there is a snall
differential, but it is reproducible and the counts
return to normnal

So the point we are naking here is that
potentially there is a range of CD2-positive cells
that can be affected by the drug. Again, the
clinical consequences of that nay be benign but are
certainly unknown at this point.

[Slide.]

The next slide, again, shows the sane
i ssue which is inportant for clinical use of this
product which is the proportion of patients that
requi re placebo substitutions because of CD4
counts. O course, the proportion is--the tota
nunbers of patients is as you see here.

This is in the first course, second
course, and this is in the drug course of this
particul ar group.

[Slide.]

So, in conclusions for 711, the tria
denonstrated convincingly that al efacept was
superior to placebo. The placebo-adjusted response
rate was 11 percent absolute. Alefacept was al so

active for a second treatnment course and, depending
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on where one pegs the baseline, the response was
either 15 percent or 6 percent.

There was a suggestion that body wei ght
was associated with a differential effect on
response. There is insufficient data in subjects
wei ghing less than 50 kilos. In the clinica
trial, these patients were dosed at about one-third
| ess but there is no enough experience to indicate
whet her there is sufficient rationale for nmaking
that recomendation for these patients. The
patient-reported outcones al so showed trends in
favor of al efacept.

[Slide.]

In ternms of immunol ogic paraneters, it is
clear that al efacept | owers |ynphocyte counts.

CD4s and CDB8s are affected nost, NK cells to a

| esser degree. Consideration should be given to
the potential that |ynmphocyte reductions may be
cunul ati ve and the decrease in CD4 counts are only
weakly associated with treatnent response.

[Slide.]

Now, |ynphocyte counts may not return to
baseline for up to nine nonths treatnent, certainly
on average, and certainly they were identical in

specific patients, individual patients. The
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pharmacol ogi ¢ ef fect was potentially greater
wi t hout appropriate nonitoring because one rul e
that was strictly adhered to in the clinical tria
is that weekly nonitoring and that the dose was
held if counts were |ess than 250.

[Slide.]

Let's nove on to the intranuscul ar dosing
study. This was this design

[Slide.]

This was a study that conpared two
i ntranuscul ar doses of al efacept, 10 and 15
mlligrans, weekly for twelve weeks to placebo.

The stratification was by the two variabl es of PASI
score and prior system c therapy.

[Slide.]

These are the efficacy outconmes for the
study. W agree conpletely with the sponsor's
interpretation. The placebo-adjusted difference
for the 15 mIligram dose group is about 17
percent. The confidence intervals around that
di fference between the two groups excl udes zero.
Interestingly, as the sponsor indicated, the 10
mlligramdose is also active. |In fact, there is a
suggestion--1 shouldn't say there is a suggestion

of a dose-dependent effect, but let ne |l eave it
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that it is intermediate.

The p-val ue that was cal cul ated was about,
I think, 0.04. The reason that it did not nake it
into significance was because of the multiplicity
of conparisons, the prespecified p-value was 0.025.
So there is a definite suggestion that this is al so
active. Again, if you use secondary outcones,
let's say 50 percent inmprovenent or a PGA of al npbst
clear to clear, that this is supported by the
secondary efficacy outcones.

[Slide.]

As in 711, there was a suggestion, at
least in the 10 milligram dose group, that
retreatnent response was associated with weight.

As you can see here, these are the proportion of
responders in patients in the highest quartiles.
This is the next highest above the nean and these
are the two lowest. There is certainly a
suggestion that patients, again, wth higher body
wei ghts do not respond as well as patients with

| ower body wei ghts.

This effect was not seen, however, in the
15 mlligram dose which is what the sponsor is
seeking for a | abel

[Slide.]
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This slide, again, shows the relationship
bet ween efficacy and CD4 counts. |If anything, in
this particular slide, the correlationis alittle
bit even weaker than in the previous study. |
thi nk roughly 2 percent of the response can be
accounted for by CD4 counts. | don't think I wll
go into the details there.

[Slide.]

The tine to treatnent response is shown in
this slide. Consistent with what was seen in
earlier studies, the onset of response is fairly
late in the treatment period. This was the tinme to
endpoint. This is the period of dosing. As you
can see, time to response, this is the placebo arm
These are the two active arns.

There is a difference between the two but,
as you can see, separation occurs fairly |ate,
around after Week 9 or so of the treatnent period.
Again, there is this suggestion that there are
addi ti onal responders in the post-treatnent period.

[Slide.]

The sponsor--1 shoul d have gi ven Bi ogen
credit for the previous plot as well as this plot--this
shows the medi an duration of treatnment

response. As you can see, this is the placebo
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curve--1 cannot read this nunmber fromhere. It is
probably 43--right; it is 43. Actually, let ne
make sure that | don't msrepresent that. Anyway,
it is roughly maybe around 30 or so. It is very

hard to see the slides fromhere. For the active

arnms, it is around 60. | wll stand corrected if |
don't read this. |Is that reasonable? Ckay.
[Slide.]

Again, we entirely agree with the sponsor,
with their analysis of the mean changes in patient
reported outcones. Again, the placebo group tended
to respond as well as the active armbut the nean
di fference between groups favored al ef acept.

Agai n, the question that we would |like to ask the
conmttee is does this provide additiona
clinically neaningful information for the |abel
for a potential |abel

[Slide.]

Thi s anal ysis | ooks at the proportion of
pati ents who have abnornmal CD4 counts at any tine
during the treatnment period. As you can see, the
proportion of patients with abnormal counts and the
t hreshol ds that they reach are certainly higher in
the active arms confirm ng previous results.

[Slide.]
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The subjects with abnormal cell counts at
the last visit is shown here. There is about 8
percent of patients at the last visit whenever that
happened to occur have abnornmal CD4 counts.

[Slide.]

So the efficacy conclusion for this study
is that, conpared to placebo, the 15 milligram
group is superior and the placebo-adjusted response
is 15 percent. The 10 mlligram group has
internediate activity. Response for body weight is
different in the 10 nmilligram dose group dependi ng
on whi ch cohort you are in and the associ ation
bet ween efficacy and reduction in CD4 counts is
weak.

[Slide.]

For patients who responded at any tine,
the nmedian tinme to response is certainly near the
end of the 84-day dosing period, approximtely 90
days for both al efacept and pl acebo groups. The
nmedi an duration of response in this particular
study was 40 days for placebo and 64 days for
al efacept. Again, this is a 75 percent criterion.

[Slide.]

Al ef acept, then, induced decreases in C4

and CD8 cell counts. They persist until the end of
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the study in some patients. | didn't show the data
but there was a proportion of patients who

devel oped al ef acept anti bodi es, 4 percent, as the
sponsor indi cat ed.

Let's |l ook at the summary of safety. Here
we have, | think it is fair to say, sone
differences in interpretation with the sponsor
Before going into the integrated safety, | want to
conment on the toxicology data. As ny coll eague,
David Green, who made this slide, would like to
point out, that sinmlar toxicities were observed at
the 1 and 20 mlligranms per kil ogram dose.

So, given the fact that no nontoxic doses
were identified, we are not sure what the linearity
is between the toxicity of 1 and 20. Potentially,
there might be sone saturation effect. So we have
a word of caution about that.

Per haps another fair caution is that if
you |l ook at the animal that, as Dr. Seigel pointed
out, devel oped a | ynphoma, the pharnmacodynam c
correlate of that was sone drop in CD4 counts which
was that dramatically different, if | remenber. |
shoul dn't, perhaps, be so glib, but it was
dramatically different fromwhat one sees in

hunans.
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[Slide.]

So | think the concept to enphasize here
is that if one | ooks at pharmacodynam c effects in
addition to dose toxicity, one, perhaps, would
adj ust downward the safety factor that one is
dealing with in the toxicol ogy data and apply that
to the hunan.

Let's look at the issue of serious adverse
events. The sponsor indicated that the incidence
of serious adverse events was the sane, 5 percent
in both placebo and al efacept arns. But what the
sponsor al so pointed out was that there was a
di sproportionate ampbunt of patients in the placebo
arm who had serious adverse events which were
cal l ed psori asi s.

We didn't have a chance to go back and
anal yze those closely, but it is a reasonable
assunption to make that these are essentially--the
di sproportion is because this is essentially a
mani festation of efficacy.

So anot her way, then, to consider the
safety experience is, perhaps, to exclude patients
t hat have serious adverse events due to psoriasis
because one woul d expect a disproportion in the

pl acebo patients. |If one recal cul ates the data
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this way, then the proportion is 3 percent in
pl acebo and 5 percent in the al efacept arnms.

The other point to nake is that the
sponsor indicated that the incidence--these are,
admttedly, very low nunbers but it is the best
control | ed experience that we have. It is in
Course 1. So the intervals of exposures are
conparable. W have a controll ed experience.

| think that it is not reasonable to sort
of di scount both of these as being less than 1
percent. Again, the nunbers are | ow but another
way to look at this is that there is a signal, that
the relative proportions are higher in the
al efacept arm

This is further supported when one goes
and | ooks clinically at the description of the
serious adverse events. The numbers are a little
bit different. W excluded one patient fromthe
pl acebo group because that patient had pancreatitis
due to al cohol intoxication and he was classified
as an infectious event. So, excluding that event,
we have one patient who was a patient with chronic
COPD who devel oped decreased 2 saturation, was
admtted, was treated with oral antimcrobials and

i mproved.
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One woul d contrast that with patients who
had peritonsillar abscess, serious cellulitis. For
i nstance, the diabetes nellitus patients, we
confirmed the sponsor's observation that this was
in a patient with a preexisting risk factor, but
this maybe makes it nore likely that, perhaps, a
signal mght be seen in this popul ation

So the fact that the patient had severa
epi sodes of external otitis and that, in this
particul ar i nstance, devel oped necrotizing facia
cellulitis requiring debridenent and intravenous
antimcrobials is certainly, we would argue, a
conplicated situation.

There are exanples, also, fromthe
noncontrol |l ed data. For instance, we would argue
that the patient who devel oped cellulitis is not
atypical in patients with psoriasis. But this
particul ar patient devel oped septic shock and
devel oped renal failure, respiratory failure. Wth
good nedi cal care, he did survive. But, again, we
woul d argue that that is a conplicated event.

There was another patient, again this one
wi th diabetes nellitus, who had a very conplicated

course following repair of a rotator cuff. He had

mul ti pl e abscesses, had to have multiple operating-room
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debri denent and wound up, finally, wth having
to be reoperated and having sone residual |oss of
range of notion.

So, again, the nunbers are few but we
woul d argue that caution is called for in the
interpretation of these nunbers.

[Slide.]

Let's | ook at malignancies. Again, the
sponsor sort of chose to interpret this as |ess
than 1 percent. But, again, there is potentially--the
nunbers are few but there is a suggestion of a
signal, we would argue, potentially. The
interesting fact is that the skin cancer seen in
t he placebo group was a basal -cell carci noma.

There were two basal cells in the
al efacept arm and four squanobus-cell carcinomas,
and the percentages you have to have those. So,
again, we would argue that clearly the observation
period is short. There are questions about whether
we are dealing with devel opnment of cancer
pronoti on of cancer, a clinical diagnosis of
cancer, but we think that this cannot be ignored.

[Slide.]

Let's |l ook at the incidence during

treatment of anti-al efacept antibodies. W agree
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with the sponsor's analysis. |In the IV group, the
i nci dence was |less than 1 percent. The highest
titer was 1 to 160. The proportion of patients,
not surprisingly, who devel oped anti bodies was 4
percent which is notable. The highest titer was 1
to 40 and there was no evidence--we agree with the
sponsor that these titers resulted in adverse
events or | oss of efficacy.

[Slide.]

Let's | ook, then at the overal
concl usi ons.

[Slide.]

Al ef acept efficacy; the responders
conpared to placebo, by a criterion of PASI 75--75
percent in PASI from baseline, the placebo-adjusted
response is 10 to 15 percent higher--it is 10 to 15
percent in the al efacept-treated groups. Using
PASI 50, the response is 25 percent.

Now t he nedian time to response is
approxi nately 90 day both by the IV and | Mroute.
Again, this may seem pl ausi ble given the lag tine
foll owi ng the pharnmacodynam c effects. Then the
nmedi an duration of response is approximtely 105
days or 64 days. As we have cautioned, the

interpretation of this response is fraught with
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dangers and it is something that needs to be
confirned with additional studies.

[Slide.]

Wth regard to reduced | ynphocyte nunbers,
it is clear, as the sponsor has indicated, that
phenotypes with higher levels of CD2 counts, wth
CD2 expression, are affected nost. This neans T-cells with
nmenory phenotypes. But, again, we would
point out that in individual patient-data |istings,
there were exanpl es of patients who had al so naive
cells affected. This did not show in the nean
counts.

NK cells were also affected to a ninor
extent. There is a suggestion that needs to be
consi dered that the reduction nmay be cunul ative
with additional therapy cycles. Again, the coment
that we woul d nake, | ooking at cumul ative cycles,
is that, given the considerable dropoffs in nunbers
wi th subsequent cycles, it is very difficult to
interpret that data

Recovery to normal |evels or to baseline
is slow and/or inconplete in sone patients. That
data, again, beyond the second cycle is inconplete.

[Slide.]

W would like to focus the key issue of
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what is the significance of the reduction in CH
and CD8 cells in ternms of clinical events. | think
that the sheer mmgnitude of the drop, as | have
shown in different studies in as nuch as 50
percent, suggests that the inpact is likely, very
likely, to go beyond psoriasis or immunity or any
specific--recall to any specific antigen and it is
likely to inmpact on inmune defenses in general

Again, this is an interpretation of the
magni t ude of the drops. W would argue, also, that
there are some signals. There is sonme suggestion
of decreased DTH responses. This is sonething that
was al so observed in the animal data. There is a
high plausibility for this effect being seen, so
the fact that we would, perhaps, admt to
overinterpreting this. But it seens to us to be a
si gnal

There are trends in increased incidence of
i nfections and nalignanci es that al so cannot be
di sregarded. W acknow edge that the database is
snall to assess risk but, perhaps, this is the
best-controlled way to certainly | ook at the
i nci dence of infections.

[Slide.]

Walso would |like to caution that
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reduction in CD4 counts may be potentially greater
wi thout strict monitoring. The sponsor should be
conplimented for their strict nonitor and adherence
to safety in the studies. The drug was withheld if
CD4 counts were | ess than 250 and we woul d think
that this would be the reginen that ought to be
continued until this additional data that |onger
peri ods of observation are just as safe.

The other question is the issue of we
don't know what happens to noncircul ating T-cel
pools. W are |ooking at, basically, a pool that
isinthe circulation. W know from ani nal data
that |ynmphoid tissues are all affected. But,
obviously, this is not easy to evaluate in humans.

[Slide.]

So we conclude with this slide indicating
that there woul d appear to be need for long-term
noni toring of immune function using clinical and
| aboratory assessment. More data are needed.
Large-scal e long-term studi es are needed to assess
the risk of infections in neoplasns and we are
encouraged to see that the sponsor is giving strong
consideration to how to design these studies.

We have a question for the conmttee about

what is the appropriate timng of the safety and
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ef ficacy studies in children

DR. DRAKE: Thank you very much. Gosh;
you know, this is just a ton of material and | want
to conplinent both the sponsor and the FDA for
conci se, thorough presentations. It is a
trenendous anount of information to cover, as those
of us who spent hours on our briefing books know.

| want to do just a second of housekeeping
because the notion of this being a holiday weekend
and peopl e have already come up to ne, would you
believe this early in the norning, being concerned
about mssing flights because the flights are al
booked full because of the holiday weekend.

So | want to nmake sure we get our work
done on time. That is one reason | have been kind
of tight with the time this nmorning, not to be
punitive but to nmake sure | keep nmy committee
intact until we get to the vote. So | think that
is real inportant.

What | would like to do is we have a
little bit of tine before lunch, so, at this
monent, | would like to allow sone QA to occur. |
woul d I'i ke sone questions to be directed toward the
FDA or the sponsor. Dr. Swerlick, | know you are a

nonvoti ng nenber but you are here because of your
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expertise, and so | want to absol utely encourage
you to participate in the question and in the
di scussions. You just can't raise your hand when
get to that point. | amnot sure why. That just
has to do with the process of the FDA

Questions fromthe Commttee

DR. DRAKE: Questions for anyone fromthe
conmttee? Seth? By the way, for those of you
don't know, if you will just raise your hand and
signal me, | make a little note of who has got
their hands raised and | will call on you in the
order that | spot you.

| have now seen Elizabeth and Seth.

DR. STEVENS: The question is for Dr.
Marzella and it relates to your observations about
possible differential benefit based on patient
weight. Did you do analysis on risk for adverse
events based on weight and did you see any
di fference between the heavier and the lighter
patients in that regard?

DR MARZELLA: W did | ook at that and we
did not see a correlation. W |ooked, for
i nstance, at effect of weight on CD4 counts and the
correlation was not that strong. | wonder if the

sponsor has any coments on that?
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DR. VAISHNAW | can clarify with just a
few brief comments. We, in fact, did divide the
Phase 3 patients both fromthe IV and IMinto
wei ght quartiles and exanined the adverse-event
rate by weight quartile and we saw no trend that
was at variance between the various wei ght
quartiles.

DR. STEVENS: Thank you.

DR DRAKE: Elizabeth, and then Dr. Katz.

DR. ABEL: This was also in regard to the
wei ght, Dr. Vaishnaw. |If there is a dose-response
curve in terns of effect on | ynphocyte counts and
the patients of |ow body wei ght woul d be nore
af fected, do we have any data on decreased
| ynphocyte counts in the patients with | ow wei ght
conpared to high weight and why was this mlligram
per kil ogram dosage schedul e abandoned?

DR VAI SHNAW Let me take the issue of
| ynphocyte changes in the | ower weight segnents.

If | could have Slide 1051, please.

[Slide.]

This slide illustrates the CD4 nmenory
cells which are the key targets which we defined in
our presentation of the drug and the extent of

change in the CD4 nmenory T-cells by the four weight
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quartiles indicated. You can see that there are no
signi ficant changes between the four weight
quartiles. | already made a comment as to the
safety which parallels with this.

The second part of your question is
important to us in terns of why did we transition
frommlligramper kilogramto fixed-dose reginens.
Essentially, that relates to several factors. One
is, in order to insure that in Phase 3 and beyond
we coul d have an accurate cal cul ati on of dosing and
so that people didn't have to kind of fiddle around
with vials and cal cul ate the dose that was
required, it is a safety issue and we thought it
woul d be preferable to have a fixed dose. It is
nore conveni ent and nore accurate. That is the
reason why we transition.

We had pharnacokinetic data in Phase 2
t hat denpnstrated that body nmass between | ean
i ndi vi dual s and heavi er individuals was not a
significant influence on the maj or pharnmacoki netic
paranmeters. So we took the 0.075 m | ligram per
ki | ogram dose which was opti num ri sk-benefit in
Phase 2 and converted that to the fixed-dose
equi val ents in Phase 3.

DR DRAKE: Dr. Katz?
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DR. KATZ: Dr. Vaishnaw, | just want to
have two points of clarification. |In the cohort
that got the two--the drug-drug cohort, you said
there was evidence then that they got further
i mprovenent. But in the second part of that drug-drug
cohort, there was no continual placebo
control; is that not correct? In other words, it
was pl acebo-drug. There is no placebo-placebo so
there is no control over that continued inprovenent
with placebo. |Is that correct?

DR. VAISHNAW | need to, indeed, clarify
that point. So, to do that, let nme have the Phase
3 1V study design slide, just to begin with that to
refresh nysel f.

[Slide.]

VWhat you see here is, as you say, we were
anal yzing the response rates in Cohort 1 during
Course 1 and conparing themto Course 2 coming to
the conclusion that there was evidence of
increnental efficacy. You are inquiring as to
whet her a formal placebo control conparison was
conduct ed.

One of the things | want to point out
whilst we are on this diagramis Cohort 2, who

becanme pl acebo in the second course, had that
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prol onged duration of benefit that was the
carryover. So this tends to confound the
conpari sons versus placebo in the second course.

If we go to Slide 123, now -

[Slide.]

On the left, you see the outcones for
Cohorts 1 and 2 in terns of PASI response rates
over tine. These are data we have al ready
di scussed. At the bottom you see the placebo
group. In the second course, Cohorts 1 and 2 which
represent the yellow line here were broken out into
those that received al efacept again, and that is
the yellow line there, and those that received
pl acebo.

You can see that there is a substantia
carryover effect because the proportions of
pati ents who are responding at PASI 75 are clearly
significant. So the placebo-controlled conparisons
were carried out and I will go on to discuss them
now. But there is significant underestimate
because of this carryover effect and the persistent
benefit in the popul ati on group

Finally, if | could have Display 414 from
the briefing docunent which is where these data

were sunmarized for you.
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[Slide.]

This is a conplicated table but let's just
focus on the second part here. So this is Study
711. It is IV study, Course 2 outcones. Here is
pl acebo response rate and here is the al ef acept
response rate. Two weeks after |ast dose, the
response rate in the placebo group was 7 percent.
Note that it is higher than the response rate in
the first course of the placebo group. This is the
| ate carryover effect.

When we conpare the 7 percent response
rate here in the placebo group for Cohort 2, in the
second course, versus Cohort 1 who received drug,
it is 23 percent in the al efacept group and the
difference was highly statistically significant.

DR. KATZ: But that group that got drug-pl acebo
weren't really--they were decreasing
because they cane off the drug in the first--so we
are really not getting a true placebo response in
the second course. So it is not a true conparison.

DR. VAISHNAW It is not a true conparison
and it tends to wei ght against alefacept so to
speak because of this carryover effect of the
al efacept effect fromthe first course into the

second pl acebo course. It was a forma
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prespecified placebo-control | ed conparison, but the
response rate in the second course, in the placebo
group, is still influenced by the al efacept they
were exposed to in the first course.

DR. DRAKE: Dr. Seigel, | think, has a
conment on that question

DR SElIGEL: There is no question, | think
as was pointed out, that the data indicate that
pati ents who get the second course do better, which
is to say conpared to where they start the second
course and, at the end of the second course, they
are sonewhat better.

If the question is whether there is a
cunul ative effect, they reach a better status on
t he second course then they did on the first
course, aside fromthe carryover issues, there is
anot her conmplicating factor here which is that
there is sone anpunt of dropout in between the two
course. | think, in the controlled study, it nay
only have been 20 percent of patients, or
sonet hi ng.

In larger and uncontrolled studies, the
dropouts are for any of a variety of reasons. Sone
or nonresponses. Sone are toxicities. Probably

sone are that they are still in response and not
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interested in getting it again, whatever they are.

So you are not necessarily conparing the
sane patients when you | ook at the percent
response. You are |ooking at percent responses of
a somewhat smaller denom nator on the second
course. So we have had, for that reason as well,
troubl e maki ng any definitive determ nation as to
whet her there is any evidence of cunul ative
benefit.

DR KATZ: Thank you. One nore question.
May |7

DR. DRAKE: Yes; please.

DR. KATZ: On the diagramthat you have on
primary efficacy endpoint in Phase 3 based on prior
t herapy, the point also should be made that only 9
percent in the people who inproved on previous
treatment, which you are taking 100 percent of
peopl e who i nproved on previous treatnment because
that is in that group, in this study, only
9 percent over placebo inproved with the drug.

So, in human terns, taking 100 percent of
peopl e who respond, the drug is only having 9
percent--unl ess | am nissing sonething--9 percent
i mprovenent in those people. |n people who had no

change with previous systemic treatnent, there is a
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17 percent response over placebo. |Is that correct?

DR. VAISHNAW Right. W illustrated
these data terns as one point but the treatnent
effect is consistent over placebo irrespective of
the high response status to the other therapies. |
t hi nk you have paraphrased the data with respect to
this group that reported inproving to previous
agents.

The other data set that | would like to
point out here is the differential between pl acebo
response rates for those that reported no change or
wor seni ng on the previous therapies and the 20. 2.
So that is an approximate 17 percent differentia
to those that responded to al efacept.

So this is just a spectrumof analysis to
see whether patients are likely to respond to
al ef acept based on their previous response status.

DR. KATZ: Thank you.

DR. DRAKE: You may have comented on
this, but | have a quick question on that |ast
slide. The previous therapies, were those al
system c or were those both topical and system c.

DR VAI SHNAW No; those were all the
maj or system c and- -

DR. DRAKE: That's what | thought it was.
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kay; thank you.

DR LEBWOHL: May | also comment that that
is PASI 75 and it is at the prinmary endpoint two
weeks after. So anyone who woul d have achi eved
PASI 75 six weeks after or twelve weeks after would
not be counted there and al so anyone who woul d have
achi eved PASI 50 woul dn't have been counted there.

DR DRAKE: Dr. Morison.

DR. MORISON: | had a couple of questions.
The first one, | guess | amgetting back to this
wei ght busi ness because one of the things that
strikes you with that data no matter which way you
look at it is that the actual response rate in
conparison to sone other systemc therapies is
really very low. You cone away with the idea, what
is the chance that people who are not responding,
not reaching 75 or not reaching 50, are actually
bei ng under dosed.

Is that an issue you have thought about
addr essi ng?

DR VAISHNAW As Dr. Marzella sunmari zed,
in the Phase 3 IV study, there was a trend towards
| ower response rates as you went significantly
above 100 kilograns. In the Phase 3 | M study, we

didn't see the sane type of variation. and those
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are the data sunmarized here for the PASI 75
response rate two weeks after last day. So, again
this is the kind of primary efficacy-endpoint
anal ysi s.

You can see, in the upper wei ght segnents,
you don't see the tail-off in the response. So
certainly IMis an option for patients who are in
t he hi gher wei ght category.

The other point that you made that | would
like to address is the issue of efficacy. |If we go
to Slide 1059.

[Slide.]

On the left you see the stringent two
weeks after |ast dose | andmark anal ysis of the
right, the overall response rate. Wat these
overall response rates are informng is of,
per haps, very significant clinical efficacy with
the majority of patients responding at the |evel of
PASI 50. We provided several |ines of evidence
denonstrating the kind of quality-of-life benefit
patients are attaining with PASI 50.

Certainly, in a population like this with
this burden of disease with the types of other
factors at play in terns of baseline severity,

potentially previous response, poor response to
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previ ous agents. W think these kinds of profiles
are very significant and hel pful.

Mark, do you want to coment on the
clinical relevance of the--

DR. LEBWOHL: | hope that sone of the
photos that | showed you express the inportance of
PASI 50. The PASI score is one that is a high
hurdle to clinb if you ask for 75 percent
i mprovenent because if sonmeone starts out with
severe di sease over a |l arge body-surface area and
has a dramatic reduction in the severity of
di sease, say froma 3 to 1 in all paraneters but
has the sanme area involved, you won't necessarily
achieve a PASI 75 in that patient even though the
quality-of-life benefit is dramatic.

DR. DRAKE: | would like to coment just
qui ckly froma historical perspective. This
conmi ttee has had, in March of 1988 and Cctober of
1988, there were nmeetings that were just to discuss
how to evaluate patients with psoriasis, and what
was the utility of the PASI score and what was the
physi ci an's gl obal assessment and how did those al
wei gh toget her.

| can just tell you that we had experts

around the table who couldn't conme to closure on
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it. We decided the PASI score was certainly far
fromperfect. W decided the physician's globa
assessment was probably better. But we al so
acknow edged that it is alnost inmpossible to put
all patients with psoriasis into one bucket because
they have different types of psoriasis, different
| ocations, different everywhere.

So | woul d encourage the comittee to
think nore globally and not get hung up on a
speci fic nunber but nore what your gestalt is
because everyone around this tabl e understands
psoriasis. | don't know howto tell you howto
t hi nk about it except that | wouldn't get too hung
up on a nunber because the PASI nunber is not a
great nunber. W just don't have a great
substitute for it.

| f anybody cones up with one, | amcertain
the FDA and all of us would be very interested in
that. So, if that is of any help on this scoring
busi ness.

DR. VAISHNAW Could I just also, just
interject there, Dr. Drake.

DR DRAKE: Yes.

DR. VAI SHNAW Dr. Krueger has al so been

studying the issue of what is efficacy and he has a
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di fferent approach, and perhaps, Dr. Krueger, do
you want to discuss sonme of your findings with
respect to efficacy at a nore kind of skin--

DR. DRAKE: If it is efficacy related to
this, Dr. Krueger, but not a whole new schene for
efficacy. Wien | was asking for additional
coments on PASI, | don't nean to devel op a new
schenme right now.

DR VAISHNAW No, no, no. It is not with
respect to--

DR. DRAKE: (kay; good. M Executive
Oficer will kill me if | get us off schedul e that
nmuch.

DR. KRUEGER: | have generated sone
alternate analysis of patients treated with
al efacept in a small study that | conducted.

DR. DRAKE: Excuse nme. Dr. Krueger, would
you mnd identifying yourself and where you are
from

DR KRUEGER: | am Dr. Jim Krueger. | am
fromthe Rockefeller University. | ama
der mat ol ogi st .

DR. DRAKE: | knew that. | was just
checking. Actually, we need it for the record.

DR. KRUEGER: | want to say that | have,
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under an investigator |ND, conducted an independent
study of the effects of al efacept and have used
what | view as hard endpoints in a histologica
assessment of plaques to | ook at both the response
and to ook at T-cell effects of skin because T-cel
clearly differentiated hone to different
conpartnents and this gives us sone direct idea of
t he di sease-relevant T-cell popul ation

DR. DRAKE: Dr. Marzella, have you had a
chance to review this information he is about to
share with us?

DR. KRUEGER: He has not because ny data
are independent of the Biogen submi ssion under an
i nvestigator | ND

DR. DRAKE: | would like an opinion. |
don't know if we can discuss it at this tine. |
woul d I'i ke an opinion fromthe FDA because we
really kind of have to have it on schedul e.

DR SElI GEL: An opinion as to procedure
regardi ng the data?

DR. DRAKE: Yes; procedure.

DR. SEIGEL: W don't ban the presentation
of new data. W would caution that no data | ook
quite the sane after we have anal yzed them as they

do when they first come to us. | don't mean to
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cast aspersions. So that is sonmething you want to
bear in mnd but it is certainly up to the chair to
see what ever data you choose.

DR DRAKE: Jim because of tine
constraints, not that we would disregard your data,
but please go ahead. Can you keep it brief.

DR. KRUEGER | will actually limt it to
this one slide.

DR. DRAKE: Ch; that is really brief.

[Slide.]

DR KRUEGER This is an assessnent of
what happens to epidermal hyperplasia in patients
that either fail to respond or respond to al ef acept
based upon an endpoi nt where keratin 16 is either
elimnated fromlesions or continues to be
expressed.

So, in the nonrespondi ng patients here, we
have very little change happening on the average in
this epidermal hyperplasia. This is a group of
ei ght responders out of thirteen in a study that |
set up. They are unselected in that these are al
sequential enrollees. Wat we have here is, over
the thirteen weeks of treatnent, sequentia
nmeasures of thickness showi ng a progressive

reducti on.
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What you can see here at the end is an
endpoint that is not so terribly different fromthe
t hi ckness of normal skin. [In each of these
i nstances, keratin 16 is turned off. You can see,
associated with this in the responding patients,
are really dramatic reductions and progressive
reductions in the nunber of T-cells that are
infiltrating the epiderm s whereas, in the
nonr espondi ng patients, the corollary data are that
there are not progressive and nuch | ower magnitude
changes in T-cell in tissue.

So | think, based upon this objective
endpoint, it says that this drug is capabl e of
turning off hyperplasia. | have gene expression
neasures that say all inflammtion that is
associ ated and driven by T-cells is also turned off
in skin |esions.

The problemw th the PASI, | believe, is
that it is a stochastic neasure. | just need to
say this, that a 75 percent inprovenent in the PAS
doesn't translate to a 75 percent inprovenent in
di sease. In fact, it my be a 95 percent
i mprovenent in disease reflected by the PASI of 75.

DR. DRAKE: Thank you, Jim

DR SElI GEL: Just one additiona
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perspective. | think we certainly agree with the
sponsor that PASI 75 is a relatively high bar. |
woul d al so agree that there is not a |inear
rel ati onshi p between PASI and anount of clinica
benefit. Also, any cut point is an insensitive
neasure of benefit. Sone people probably had a 20
percent and woul d have, on placebo, had a 0 percent
or sonething like that and there is potentially
some benefit there.

Two things to speak to just to understand
and counterbal ance against that is that, by any
standard, there is a "response rate" in the placebo
arm W wouldn't call that necessarily a pl acebo
response in the sense that it may not have been
i nduced by placebo. It may sinply be regression to
the mean. People tend to enroll in studies and see
their doctors when they are doing poorly because of
the cyclic nature--not cyclic nature, but variable
nature over tinme of the di sease, when people enrol
in studies at tinmes when they are doing poorly,
they are often likely to get better on the placebo
arm

Some of that was observed here. So when
one | ooks at the placebo rates, as we did, when one

| ooks at the different cutoffs, one needs to al so
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| ook at the placebo rates. So, when you | ook at
the PASI 50, | guess as was pointed out, the
response rates go up on both placebo and

nonpl acebo. They go up differentially. So,

i nstead of seeing a 10 or 15 percent difference,
you see | think it was a 23 and 28 percent

di fference between groups, sonething |arger but
still, again, in the 25 percent range.

The other thing | would note is another

way of |ooking at this, because of the problemwth

cut point, are the data on the nmedi an score of

patients or mean or other aggregate data which Dr.

Mar zel | a presented, and just to sunmarize briefly

in one or two sentences, the placebo patients on
the first cycle of the study went froma nedi an
score of 15 to 12 at their prinmary endpoint and
went from15 to 8 on treatnment.

So their status was 8. The treated

patients were at 8 whereas the nontreated patients

on nedi an was at 12. Again, there is not
necessarily a linearity in terns of what the

i mplications of disease are. So one-third | ower

PASI nay or may not nean being one-third or two-thirds as

ill. Those conparisons are judgnenta

and hard to cone bhy.
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DR VAI SNAW We do have sone data that
addresses that if there is inflation in the placebo
rate and the al efacept rate, how can we
differentiate between the extent of benefit in
al ef acept versus placebo. Wen we exam ne the
nunber of tinmes patients hit the endpoint in the
pl acebo group, they hit it many fewer tinmes than
those in the placebo groups

Al t hough the rates of proportion
respondi ng are as we have di scussed, the responses
you see with the al efacept group tend to be nore
sust ai ned and so, therefore, of clinical relevance.

DR. DRAKE: Dr. Morison, you had a quick
foll ow up?

DR. MORI SON: Just a quick question for
clarification, really. You gave huge doses to the
nonhunman pri mat es.

DR. VAl SHNAW  Yes.

DR. MORISON: | presume that the
concl usion you would draw is that these animals are
much rmuch much | ess sensitive than humans because,
ot herwi se, they would be dead, wouldn't they?

DR. VAISHNAW Did you say nore or |ess
sensitive

DR. MORI SON: Much |l ess sensitive. In

165



© 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

ot her words, have you got any information on if you
gi ve the same sort of dose as you have given in
humans, 10 to 15 mlligranms, does that produce any
change in the prinmate?

DR. VAl SHNAW The object of the nonhuman
primate studies, as always, was to really push the
test system as they say in the jargon, that is to
give as high a dose as possible for as |ong as
possi bl e to i nduce changes, to | ook at the
potential range of events that can occur

Under those circunmstances, | think, as you
are intimating, we would al so urge some caution
because you start seeing changes which nay not be
necessarily representative. So, for exanple, in
the 20 m | ligram per kil ogram dose group in the
nonhuman prinmate, we saw over 80 percent reductions
in |lynphocytes which are far in excess of what we
see in man at the therapeutic regi mens requested.

The other point to note there is that, at
those | evels of reductions in the nonhuman primate,
you | ose that selectivity which we spoke about
during that main presentation where, with the
t herapeutic regi nen, you see an effect on nenory
not on naive. In these nonhuman prinmates wth

t hese reductions in excess of 80 percent, you are
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hitting everything.

So you start getting into a setting where
the toxicologic findings that may or may not occur
al ways are rel evant but you can't be sure that they
are the result of the kind of nmechanismthat is
operative in nman.

We have got studies at |ower doses. Those
nore closely resenbling the clinical reginen are
associated with T-cell reductions of a |ower
degree. In those settings, we did not see any
signi ficant changes of clinical note.

DR. DRAKE: | amgoing to ask Dr. Weiss--

DR VEISS: | just was going to ask if Dr.
Green who is at the FDA, who is a toxicol ogi st who
reviewed the animal data, if he would just make a
coment regarding the data.

DR. GREEN (FDA): Thank you. | think that
our interpretation of the an toxicology data is at
variance with the sponsor and that although a very
hi gh dose of 20 m|ligram per kil ogramwas used in
many of their studies, pharnmacodynamcally, in
ternms of imunol ogi cal endpoints, there was,
oftentines no difference between 20 and 1 milligram
per kilogramas Dr. Marzella pointed out.

I think that we would find that, for very
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many of the inportant characteristics such as C4
depressions, we would find a great simlarity

bet ween t he response of the cynonol gus nonkeys and
ot her studies including baboons and that which was
seen clinically. So | think that sone of the
factors that have been suggesting that there is a
very high difference in terns of safety factors
wi Il not translate out.

As was pointed out, there is no no-effect
dose or no nontoxic dose that we know of. | would
say there is probably a grade equival ence between
t he nonhunan-primate studies and the clinica
situation.

DR. DRAKE: So the agency is at variance
with the sponsor on this issue of dosing. And you
are concerned--clarify just a bit nmore for ne.

DR. GREEN (FDA): | think we are at
variance in terms of the safety factors that were
reported. Although there is a difference in the
time that the animals were exposed, they gave a
factor of, as | recall, about 600. In other
docunents, they have said there is about a 200
safety factor. But that is based on a dose, 20
mlligramper kilogram which is functionally

equi valent to a rmuch | ower dose, and the 1
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mlligramper kilogramis approxi mately, even by
t he sponsor's statenents, about thirteen-fold
different than the clinic which puts it exactly in
the ball park.

DR. DRAKE: Right. Good. Thank you very
nmuch.

I have a whole list of questions. You
guys are getting into this. This is great. Dr.
Abel is next, then Dr. Tan and Dr. Swerlick, Dr.
Tayl or, Dr. Morison, Stevens, Epps and Katz. That
is the order in which | seen your hands.

DR ABEL: | have two questions. One is
this drug seens to have--it does have a selective
action on the nmenory T-cells. Point of
i nfornmati on; do we know what the proportion is of
menory T-cells to naive T-cells and could this
sonmehow have to do with responders versus
nonr esponders, those people who have a | ot of
menory T-cells and the drug selectively inhibiting
then? What are the ranges in normal subjects?

DR. VAISHNAW There is a very w de range
of CD4 and CD8 nenory T-cell counts in normals. W
have generated the | argest pharnacodynam ¢ dat abase
of this type of |ynphocytes in hunans to our

know edge.
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[Slide.]

For exanple, here, you can see, at the
top, for CD4 nmenory T-cells, the point | am nmaking
about this very w de range.

Wth response to the specific point that
di d baseline counts for these nenory cells predict
outconme. The answer to that is no. The nost
i mportant predictor of outcone, |ooking at the
nmenory cells that are targeted, was the extent of
reducti on seen on a percentage basis.

That goes back to that slide | showed in
the core presentation where, for those that had the
greatest reductions in the so-called fourth
quartile, 40 percent of them achi eved PASI 75.

DR ABEL: Thank you. M second question
has to do with therapies that were disallowed. 1In
sone of the Phase 1 | believe dose-rangi ng studi es--or that
they all owed. There were exceptions to
the rule. They allowed themto use treatnents
antipsoriatic treatnments on the scalp, topicals,
pal n8 and sol es.

Was this the sanme in the Phase 3 studies
that they were allowed to use topical steroids or
other antipsoriatic treatnents to the pal ns, sol es,

groin area, scalp?
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DR. VAI SHNAW | am happy to address that.

The Phase 3 setup is described on this slide.

[Slide.]

These are the therapies that disqualified
patients and classified themas treatnent failures.
So, if you took any of this range of agents from
the top down, and they include the phototherapies

and the nmajor systemc agents. At the bottom you

see if patients indiscrimnantly used noderat e-potency

topi cal corticosteroids, D anal ogues, et

cetera, as in beyond the pal ns and soles and the
scal ps, then they were treatnent failures fromthat
poi nt on.

So if we look at the data by taking into
account all of these, then the primary efficacy
data which we report and the agency reported are
what you get. So you are |ooking at the effect of
al ef acept as a nonot her apy.

So the entire efficacy dataset you see
today is devoid of the use of these agents
respective to all the endpoints.

DR. ABEL: But certain sites, they were
all owed to use these topical agents in certain
sites, and that does have an inpact on the PASI. |

think if | recall the scalp and the face are 6
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percent of the total body-surface area, and each
pal mand sole is another 1, 2, 3, 4 percent if you
are counting palnms and soles. So was that taken

i nto account and subtracted fromthe PASI response?

DR. VAISHNAW Right. So let's deal with
that with Slide 1211

[Slide.]

In order to address the issue of how
robust are the conclusion fromthe primary efficacy
endpoints, we did what is ternmed a sensitivity
analysis in the jargon. Wat you see here are the
response rates under three sets of conditions;
first PASI 75 responders irrespective of the
di squal i fying nedications. W went through that
[ist just now.

The response rates you see here are 4
versus 15 for placebo versus 7.5 and 7 versus 22
for the IMstudy. In the mddle, you see what is
termed the prespecified primary efficacy endpoint
and those are the data we discussed in the main
presentation and the data exactly as we spoke
before, and the agency al so commented on those.

Finally, at the bottom we |ooked at the
range of medi cations of the type you are

suggesting. | think the agency was al so interested
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to explore this further. In their briefing
docunent, they had two tables, Table 29 and Tabl e
53, that brought up the issue of these nedications
t hat have been used.

Then, when we disqualified those patients
fromthe analysis, again we found that the response
rates were stable and very conparable to the
primary efficacy analysis. So, by these anal yses,
we have concluded that the data are devoid of the
use of the effect of the list of disqualifying
nmedi cations that we had and al so the nedications
poi nted out by the--

DR. ABEL: | wasn't talking about patients
who were disqualified because they were
indiscrimnantly using. | was tal king about
pati ents who were using in the allowed sites and
how that affected the PASI.

DR. VAI SHNAW The | ast anal ysis just
takes themout of the analysis. | can't
specifically comment for those patients that were
using it on the scale, to what extent it had any
effect on their PASI

DR DRAKE: | think that is the answer.
By the way, for the folks fromthe FDA when the

guestions are asked the sponsor is answering, but
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if you guys have an answer or a counter answer,
pl ease speak up.

DR VAI SHNAW | think Dr. Lebwohl is
indicating to nme that he just wanted to nake a
poi nt .

DR DRAKE: But, before that, Dr. Bonvin
had hi s hand up.

DR. BONVINI: | had a comrent on your
previ ous question pertaining to the selectivity of
action. Again, we have no contention on the
evi dence that nenory cells are substantially nore
affected than the T-cells in this context. That
may be due because these are selectively targeted
or perhaps because nenory cells tend to die much
nore rapidly, nore quickly, be nore susceptible to
an action by al efacept or sone other agent who
m ght target them

There is evidence that nenory cells may be
prone to apoptosis. The fact is that we don't know
what the exact mechanismof action is. This may be
semantic to sone extent, but it may not necessarily
be in the terms of the selectivity of targeting in
one case versus targeting of the whol e popul ati on.
As a matter of fact with higher doses in the ani nal

studies, nore than just nenory cells were affected.
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DR DRAKE: Dr. Lebwohl.

DR LEBWOHL: Just to address Dr. Abel's
comment. It was first double-blind placebo-controlled so
that the inmpact on PASI score woul d
be seen both in the active treatnment group and in
t he placebo group. At the investigator's neeting,
many investigators were unhappy with the prospect
that patients would be treated with twel ve weeks of
pl acebo and twel ve weeks off therapy, al nbst six
nonths, with no therapy at all on visible areas,
scal p and hands.

So they bore down on the sponsor to add
that possibility with weak topical steroids in
those areas.

DR. DRAKE: | have just a quick request.
| have to ask everybody in the roomwho has a cel
phone to please turn it off. | amenbarrassed to
ask that because the very first cell phone that
rang was mne. So | have now turned mine off. |If
| have to turn mine off, so do all you guys. |
appreci ate your cooperation on that issue.

Dr. Tan

DR TAN. The incidence of adverse events
in the al efacept group is consistently higher. The

i ncidence in the al efacept group is consistently
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hi gher than those in the placebo group. | wonder
if this trend is statistically significant where it
is stabilized. |Is there any statistical analysis
about this adverse event--

DR. VAISHNAW Right. So the issue did we
power the studies or do we have a statistica
insight into the rates of adverse events that we
have seen. So, in keeping with the usual approach
the studies were powered for efficacy rather than
safety.

DR TAN. No; | understand that.

DR. VAI SHNAW To take the question of
have we had a statistical approach to sonme of the
rarer events, for | think ny coll eague, Dr.
Vigliani, addressed that with just one of our
sites. W have others of that type. But, for
exanple, if you take the total malignancy rate, the
rate expected is within the rate expected for this
type of noderate to severe psoriasis popul ation
when you | ook at the rates reported in the
literature. The neans and confidence intervals are
al nost overl appi ng.

We have simlar data for other types of
rare adverse events. The other point, of course,

is that in the al efacept group, there were far
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greater nunbers of patients. So the period
observation of patient years observed is greater
for alefacept in the placebo-controlled studies and
so you are nore likely to pick up rare events

DR. TAN. But in ternms of it, you | ook at
i nfection, you | ook at neoplasm but they are al
like relative instances, |ike at |east doubl ed,
nore of these.

DR. DRAKE: Dr. Seigel?

DR SEICGEL: Certainly, | think in the
areas that we highlighted concern about, which were
serious infections, and this is corrected; these
are in the controlled trials and patients in both
groups were foll owed approxi mately six nonths in
the course, 0.9 versus 0.2 percent. For a
mal i ghancy, 1.1 versus 0.5 for the subset of skin
mal i gnancies, | think it also around 0.9 versus
0.2. None of those conparisons are statistically
significant. W are tal king about a handful of
cases.

| think, as Dr. Marzella correctly said,

t hey have raised concerns. They hardly stand as
definitive evidence of treatnent-associated adverse
effect. But, if there are adverse effects at the

| evel s suggested, at a half percent per half year
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i ncrease, or about a 1 percent year increase, if
t hose do exist, then these trials--the controlled
part of the data here are well under-powered to

| ook at that.

DR. VAl SHNAW The ot her way we have
addressed the issue given the | ow incidences of
nunbers in both the placebo and the al efacept group
is to ask ourselves the questions are the rates
i ncreased over time with nultiple course of
exposure because one might expect to see arise in
the rates of serious infections if that is one of
the points of debate

We have consistently failed to see a | ack
of rise in the infection rate with nultiple course
of exposure. Under the issue of |ow nunbers, these
are other ways to look at it. The last point |
woul d make on the topic is that naturally we, like
t he agency, are very diligently addressing the
i ssue of what is the risk of infection in this
popul ati on and does the agent predispose to that.

The central question there to ask has been
that, given that this is an agent that targets T-cells,
there a pattern of events in terns of
infections or nmalignancies that are representative

of T-cell imunodeficiency. Mst of us are very
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famliar with the pattern of infections you would
expect to see in T-cell inmunodeficiency and we
have failed to consistently see that and both we
and the agency included in our briefing documents
that we have not seen a relationship between

al efacept treatnent and the occurrence of
opportuni stic infections or atypical infections.

DR. TAN. O the 2 million patients with
psoriasis, how many of them would be as severe a
psoriasis as you defined?

DR. VAISHNAW O the 2 million patients,
how many woul d be classified as noderate to severe

DR TAN.  Yes.

DR. VAISHNAW | am not an expert on this.
Dr. Lebwohl will correct ne, but | believe of the 2
mllion or so in the U S., probably 20 percent are
noderate to severe

DR. LEBWOHL: The nunber fromthe survey
of the Psoriasis Foundation was 7 million psoriasis
pati ents and soneone had a nunber of 30 percent.
Certainly, there are a mnimumof half a mllion
and probably about a million severe psoriasis
patients.

DR. DRAKE: Dr. Swerlick, finally.

DR. SWERLI CK:  Thank you. A conment about
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some confusion in definitions. It is easy to get
confused as returning to baseline as opposed to
returning to nornal

DR. VAl SHNAW  Yes.

DR, SWERLICK: In terns of |ooking at T-cel
counts, | think we should try to be really
explicit about sort of defining that. The reason
raise that has to do with the next series of
guestions | have. Do we really know if there is
any difference between nornmal CD4 counts and nornma
nmenory-cell counts in psoriatics versus nornal
i ndividuals or individuals with other inflammtory
skin di seases?

DR. VAI SHNAW Shall | take that question?

DR SWERLICK: Yes. Anybody.

DR. VAI SHNAW W are privileged to have
the | argest database on this topic so | guess |
have to answer this. Wat we have found is that if
we | ook at the entire cohort of alefacept-treated
chroni ¢ plaque psoriasis patients at our disposa
for analysis, there is a mnor elevation in the C4
and CD8 nmenory counts versus the healthy vol unt eer
dat abase that we have.

There are |lots of caveats to that kind of

conparison, clearly. It is not an order of
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magnitude. It is naybe a 5 to 10 percent

el evation. It reaches statistical significance but
we do detect that. The issue hasn't been addressed
inthe literature as yet.

Dr. Krueger?

DR KRUEGER | would like to comment al so
because | think you raise a very inportant point,
that return to normal and return to baseline may be
di fferent kinds of considerations. From study of
psoriasis patients outside of this study, there
have been two ki nds of expansions of T-cells that
have been found in the peripheral bl ood of
psoriasis patients.

One is that there is a higher proportion
of CD25-positive T-cells. Those are proliferative
T-cells. One nmight conclude, therefore, that if
t hose were reduced, there was sone reduction, they
are about 10 percent el evated over normal, that you
could say that a 10 percent reduction mght, in
fact, bring these people back down to nornmal.

The second thing is there is an expansion
of Type 1 T-cells, so psoriasis is a disease of
i mmune deviation. Again, there is about a twofold
el evation of Type 1 T-cells in psoriasis patients

conpared to nornals.
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So, inny view, if you take both of these
sets out, you nmight, in fact, derive sort of a
normal set for these patients that m ght have a
reduced nunber fromtheir baseline.

DR. VAl SHNAW  Thank you, Dr. Krueger

DR. BONVINI: Can | ask a question to Dr.
Krueger ?

DR. DRAKE: W are not done with you

DR BONVINI: Sorry, Dr. Krueger. Your
CD25-positive T-cells were affected to CD25
negative by alefacept? |In other words, binding
appears to be identical as far as | understood.
was wondering if actually the susceptibility to the
two subsets is identical

DR. KRUEGER: CD25-positive T-cells tend
to be CD2 high. Therefore, they are affected
sel ectively by this drug, if that answers the
guestion

DR. BONVINI: Can you repeat that?

DR, KRUEGER: | said CD25-positive T-cells,

activated T-cell group which tends to be

menory T-cells, have high | evels of expression of
CD2 and therefore they are selectively reduced by
al ef acept

DR BONVINI: Conparing CD25, the high
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| evel of expression of CD25 and the |ow | evel of
expression in nenory cells.

DR. KRUEGER: Yes. |In fact, in periphera

bl ood, there are about 20 percent of circulating T-cells

that are CD25-positive. The other 80 percent
of CD25-negati ve.

DR. VAI SHNAW  Just to finish that point,
| think neither Dr. Marzella nor nyself included
these data. This was addressed in one of the
earlier Biogen studies, the issue of CD25-positive
cells. Indeed, the findings that Dr. Krueger is
reporting fromhis study were corroborated by the
findings in ours that, as expected, CD25 are
preferentially targeted.

DR DRAKE: Dr. Swerlick?

DR SWERLICK: Is there any data | ooking
at conventional therapies such as nethotrexate or
even system c corticosteroids and their effect on
| ynphocyte CD4 counts? Are they equival ent to what
is seen? Are they larger? Are they smaller? |Is
it known?

DR VAISHNAW | amnot familiar with the
i nvestigations of nethotrexate and its effects on
CD4 T-cells in psoriasis. Again, | appeal to

soneone from one of our consultants because they
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are dernmatol ogi sts. They might be famliar. As |
think Dr. Krueger mentioned, there was an
i nvestigation of methotrexate and its effect on
menory T-cells, | believe.

DR. KRUEGER: | have to say, for the npst
part, these are not points that were taken up in
the prior studies of older drugs sinply because, at
that tinme, we weren't thinking about T-cells in
this disease. Subsequent studies haven't really
| ooked at that.

DR. SWERLICK: One | ast question, and that
is getting back to the studies with DITH, again, we
are studying patients undergoing this therapy. Do
we know what we are conparing it to? For exanple
if you put a series of DTH reactions on normals,
what is the reproducibility? How nmany of those
i ndi vidual s change from negative to positive or
positive to negative?

DR VAI SHNAW To address that, | would
like to bring Slide 1110 up, please.

[Slide.]

These are, | think, the data that Dr.

Mar zel | a was drawi ng your attention to during part
of his presentation. So this is the DITH response

converting frompositive to negative in the Phase 2
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IV study.

At the bottom | point out an inportant
caveat and this begins to address the issue you
have rai sed. Less than 30 percent of patients were
reactive at baseline. So this is one of the
caveats when you are interpreting the data. The
next point is the issue of how nany peopl e just
convert frompositive to negative wthout the
i nfluence of alefacept. Do we have any insight?

The response to that is yes. |If we |ook
at the placebo group here, you can see significant
conversion rates to negativity. These are
patients, of course, that didn't receive placebo.
So | would argue that yes, you are raising sone
i nportant caveats. The performance of these tests
is difficult. Their clinical inplications are not
wel | under st ood.

Whilst, as Dr. Marzella said, and we
acknow edge there are some trends for one or two of
these, the fact that so many patients are not
reactive at baseline, the fact that many nornmals
convert to negative and the fact that for nany of
these antigens that are on this table, the antibody
response is much nore dom nant than the T-cel

response for protection.
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We woul d have our own set of caveats for
interpretation of these data but these are
precisely the data that Dr. Marzella showed.

Slide 1111, if we could go to that.

[Slide.]

This is the sane type of analysis. This
is a less-conservative analysis that we also did
just to see how things spun out because, for the
| ast analysis, if you converted frompositive to
positive and then negative, because there were two
time points at which they were reevaluated, if you
were positive on one and negative on the other one,
you were counted as a negati ve.

Here, this is an analysis of the data
where, if you were positive at baseline and you
were positive in one of the two post-treatnent
visits, you were counted as positive and you start
seeing | oss of the trend.

So we acknow edge what Dr. Marzella is
sayi ng, but we have had interpretation difficulties
with this assay.

DR DRAKE: Dr. Mrison had a conment on
this.

DR. MORISON: | would comrent, anybody who

has used this particular system there is so much
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noise in the system | don't think the results mean
anything. | am anmnazed you actually picked that as
a neans of |ooking. Looking at DNCB sensitization
woul d have been much nore attractive an approach
than this.

DR. VAISHNAW To that point, that is why
| drew your attention, also, in fair balance, to
t he phi-X-174 study which is pioneered by Hans Cchs
who is a |leader in the investigation of
i munodeficiency. Both Cchs' literature and many
ot hers have denonstrated that failure of response
to phi-X-174 is clearly correlated with
i mmunodefi ci ency.

DR SEIGEL: | had a question about that,
though. It | ooked |ike, fromyour slide, that the
primary inmuni zation to phi-X-174 was given at the
time of the onset of treatnment, not at the tine
when the patient had becone | ynphopenic but prior
to where the | ynphopenic effects of the drug had
ki cked in.

DR VAISHNAW | woul d be happy to address
that, Dr. Seigel. Can we have the slide fromthe
mai n presentation because this does require a
clarification for Dr. Seigel.

[Slide.]
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This slide was corrected within the |ast
48 hours just to try and nake it sinpler. This is
in error so you are quite right to point that out.
Let's go and clarify for the audience the actua
dat a.

If would could have the CD4 and CD8
changes and their relative tinmng to the point of
i muni zation, please

[Slide.]

Here we have the conversion. So you can
see, in orange, is the reduction in CD4 nenory T-cell count.
In blue, you see the naive T-cells
which are relatively constant. You can see here is
the primary challenge. It is back in the mddle of
the period of exposure to the drug. And here is
t he rechal | ange.

So this study which was designed in
conjunction with the agency, was a kind of maxi ma
test of the hypothesis that if you push the T-cel
experience, will these patients nmount anti body
responses. Qur concl usions were yes.

DRAKE: Dr. Swerlick, are you done?
SWERL|I CK:  Yes.
DRAKE: Dr. Tayl or

3333

TAYLOR: | had two points | wanted to
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make. One of them has al ready been taken care of
and that has to do with the PASI score. | think it
has been adequately pointed out that PASI 75 is a
very, very high bar to reach and probably doesn't
refl ect how nmuch clearing that occurs in patients
with a PASI 75 response.

The other point had to do with dosing by
weight. It seems to ne that the conpany seens to
be resistant to dose by weight but yet there has
been sone evi dence here that dosing by wei ght may
have been better in some respects. For exanple,
sone of the heavier people were underdosed and sone
of the lighter people had to have their dose
wi t hhel d because their CD4 counts dropped too | ow.

So is it too late to dose by weight?

DR. VAI SHNAW Just to go to that issue.
We found an evidence, just as Dr. Marzella pointed
out, of dimnishing response at the hi gher weight
ranges in the IV study but not in the IM So the
IMroute provides an option for patients across al
wei ght ranges.

Now, in the 10 milligramgroup in the I M
study, yes; there was also a slight |oss of
response at the higher weight brackets, but the 50

mlligram-you know, our conclusion of the data has
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been that we don't conclusively show that kind of
trend.

So there is a validated dose option and
route for the full spectrumof patients. Wth
respect to the IV, we acknow edge the point that
has been brought up by the agency and we | ook
forward to working with them whether we need to do
further studies to determ ne the opti num approach
in the heavier patients via the IV route.

DR SEIGEL: | would just like to coment
that the lack of a dose response observed in the 15
mlligramI| M popul ati on was based on t he heavi est
quartile--well, not exactly quartile, but the
heavi est subpopul ati on you saw there had a 22
percent response. That was six responders out of
27 patients. A confidence interval around that
range could include that that true response range
was wel |l under 10 percent, not 22 percent.

So we do not know that there isn't a dose
response on the 15, or a weight-rel ated response on
the 15. It may well be we sinply don't know.

I would also add that in terns of is it
too late, | amnot sure that the agency woul d be
confortabl e recommendi ng a hi gher dose than tested

i n heavi er peopl e because there are suggestions
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that it may work better, but not all toxicities or
efficacies vary with weight. But what certainly
woul dn't be too late to do would be to | ook at
whet her the tested dose versus a sonmewhat higher
dose, for exanple, in heavier people--whether a
hi gher dose had a better efficacy-safety profile if
we were interested in that. So, further study
coul d be done.

DR. DRAKE: | think, Lloyd, you had a
coment on this?

DR. KING Just a follow up. Body weight
can reflect |arge people who are not obese if you
are thinking football players, et cetera. It also
can reflect adult-onset diabetes. That is often
used as the marker. Since people with di abetes are
less likely to respond well to treatnments for
psoriasis and are |likely to have increased
susceptibility to infections, it seens to ne that
there is a surrogate marker that you may want to
| ook at rather than just say big people.

To distinguish this body wei ght over 100
kil ograns predi sposes to |V decreased
responsi veness, | suggest that the sponsor consider
usi ng serum henogl obin A1C as a surrogate narker

for decreased responsiveness to treatnment and
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predi sposition potential to infections.

DR. DRAKE: Thank you, LI oyd.

DR. VAl SHNAW Thank you for your comrent.

DR KING Then | have a second conment.

DR. DRAKE: | have already taken you out
of order. Go ahead and finish it up.

DR. KING According to where you are
simlar observations that all politics are local, a
general assunption is that inmune reaction and
psoriasis are ultinmately localized to the affected
skin. |In essence, the alefacept is targeting the
entire population T-cells to deplete the terrorist
T-cells that are going to target the psoriatic
skin. Surrogate nmarkers, other than just neasuring
just cell population, being the ultimte product
woul d be quite hel pful.

It seens to ne that, since the sponsor has
al ready done a prelimnary study, studying
psoriatic arthritis using serum C-reactive protein
as a marker for inflammation, it would seem
appropriate to use that signature for psoriasis not
affecting the joints.

So C-reactive protein would be a great
marker for that since it is also a marker for

things |ike atherosclerosis and inflammation in
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gener al

DR. DRAKE: | amgoing to nove to Dr. Epps
injust a mnute but | saw Dr. Wlkins in here
earlier. This PASI thing keeps coming up. 1Is he
still in here? There he is. John, do you have
anything to add? Dr. WIkins was kind of the FDA
honcho on those Cctober neetings on the PASI. |

t hought you m ght have sonething to add to what has

been said.
DR WLKINS: No. This is a CBER neeting.
DR. DRAKE: | know it is a CBER neeting.
| read all these transcripts last night. | thought
I had it in ny head but | thought, well, | wll

j ust doubl e-check with you, Dr. Wlkins to see if
we have m ssed anything. Al right.

Now t hat we have digressed. Dr. Epps. |
am goi ng to ask you because you haven't had a
guestion yet and then | want to go to the people
who have second rounds of questions.

DR. EPPS: | just have a couple of quick
qguestions, hopefully. The drug we are referring to
right nowis the human fusion protein. Wthout
reveal i ng secrets, what does that nean?

DR VAI SHNAW No secrets. The

extracel | ul ar domain of LF3--
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DR. EPPS: No; | mean is it pool ed
products? |Is it reconbinant?

DR VAISHNAW Oh; it is reconmbinant. It
is a reconbi nant fusion protein produced by a
manmal i an cel |l |ine.

DR EPPS: kay; great. |Is there any idea
what the etiology to the transient neutrophilia
m ght be?

DR. VAISHNAW Dr. Marzella pointed out
some findings fromsonme of those smaller, earlier
studies. In the Phase 3 studies and Phase 2
st udi es where we have very | arge anal yses of over
1300 individuals, we failed to confirm any evi dence
for al efacept changing neutrophil levels. So we
don't know how to consider the significance of
t hat .

DR. SEIGEL: So you had neasured, |like, 4
hour and 24 hour--1 mean, that when it was seen in
the first study. You neasured that in the 1300
patients?

DR. VAISHNAW Ch, right. No; that is a
point of clarification. W didn't. Those were
neasured at weekly intervals. But if there had
been a sustained effect on neutrophils, then |

woul d say we woul d probably have detected it given
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t he approach to the studies and we failed to see
t hat .

DR. EPPS: 1In regards to the del ayed type
hypersensitivity and tetanus and di phtheria, have
any of those patients been retested or woul d they
respond to a booster?

DR. VAI SHNAW The best way to answer that
is to go back to that graph that was in error, but
it would make the point for us to answer your
guesti on.

If we could have the phi-X

[Slide.]

What we have here is that, at the index
poi nt here, when patients are in the mddle of
dosing, they had had chal l enge with phi-X-174.

Then, six weeks later, they are being rechall enged.
So it is the surrogate for a booster that we would
do with a conventional inmmunization. You can see
that there is a brisk rise which parallels the
changes in the control group

The other thing to point out is that the
I gG content in both groups is identical which is
reassuring regarding the integrity of the nenory
cells to help the B-cells despite the action of

al ef acept
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VWhat you are | ooking at here on the left
is the percentage of patients that had |1gG greater
than 30 percent in their phi-X-174 response. You
can see control and al efacept are identical. Then
t hese patients went on to have further chall enges
inthe followup period and that is the third and
fourth. W didn't do that in the control group.
When they had the third and fourth chall enges, they
did boost their responses further and the responses
were in a logarithmc scale on the |ast.

The ultimte responses at the fourth
chal | enge were exactly what is reported in the
literature for this antigen for which there is a
| ot of existing information.

Wth respect to the booster with tetanus,
we al so identified that tetanus inmunization in
this same study was associated with a twofold rise
in both control and al efacept groups as predefined
in the study.

DR EPPS: Lastly, according to your
protocol, you had a four-week washout period for
system ¢ i mMmunosuppressants. Do you think that
that may be too brief and, perhaps, the prol onged
depression in the CD4 counts may be due to a

confoundi ng factor or some kind of a synergy there?
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DR VAI SHNAW That is an issue we
anal yzed by | ooking at patients that had or had not
had system c agents or UV prior to the onset of the
i munot herapy with al efacept. You don't find any
signi ficant changes in the pharmacodynamc profile
in those that are coming off those agents and then
going on to al efacept versus those that are not
com ng off those agents.

For the sane reasons that | think you are
intimating, we also | ooked at the safety profile by
that type of analysis and we found no difference if
pati ents had previously been exposed to
i mrunot her api es versus if they had.

DR. EPPS: So there may be suppression
regardl ess of whether or not they had been on it.

DR. VAI SHNAW I n other words, the changes
that we are witnessing and di scussing today are the
effects of al efacept rather than a conbi nati on of
effects from previous agents and al ef acept.

DR. DRAKE: Dr. Marzella, you had a
conment ?

DR. MARZELLA: | wanted to follow up on
t he question of neutrophilia because potentially it
is a signal that al efacept may be inducing sone

activation of inflamatory or chenotactic factors.
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One reason that | think that it was striking how
elevated it was in the Phase 1 studies.

The other point that is relevant, as has
been pointed out, a lot of the patients in the
studi es have a great deal of cardiovascular risk
factors. So there is a high proportion of
cardi ovascul ar events--well, | shouldn't say a high
proportion, but | was struck |ooking at the
listing, by how many patients had cardi ovascul ar
events.

So | think it is reasonable to ask whet her
there is sone potential relationship and to | ook
further into this issue of what is the potentia
significance of the neutrophilia.

| know that it is not associated wth--I|
didn't notice any drops in platelet counts. There
was no fever. But | think it is potentially
sonet hing that m ght be followed up.

DR. VAI SHNAW | take your conments--

DR DRAKE: Dr. Stevens.

DR STEVENS: | have a nunber of
guestions. Just a followup to that last one. Do
neutrophils express the appropriate FC receptor to
bi nd this nol ecul e?

DR. VAI SHNAW You know, | am not an
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expert on that. The answer is yes. | amgetting a
nod fromnmy scientific colleague here. | don't
know about the expression |evels and whether they
can support the kind of mechanismthat we are
descri bi ng.

DR SEIGEL: | was just going to
interject. That also speaks to part of our concern
about safety. | think we agree with the conpany
that, in this experience, we haven't seen any
signal of the types of opportunistic infections you
would find with T-cell depletion. But the imune
systemis conplex. CD2 exists on CD8 cells, CD
cells. It exists on sonme B-cell precursors and
sone other cells in the i mmune system

LFA exists on sone of those cells. FC
receptors exist on a broad variety of cells. Al
of those cells interact with each other and the
cytokines that the CD4 cells make interact and
activate all of those cells.

So there exists at least as theoretica
possibilities that any aspect of inmune--or
i nfl anmmation can be influence. |If the finding of a
neutrophilia, somewhat transient, but highlights
that, | think, as an issue.

DR. STEVENS: That brings ne to another

199
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one of ny questions which is can you educate nme on
the role of CD2 in T-cell ontogeny. W are going
to be asked to consider the use of this in
children, perhaps young people. Can you tell us
whet her CD2 is inportant in the devel opnent of T-cel
responses during young chil dhood and
chil dhood, role in thym c devel opnent, et cetera?

DR. VAl SHNAW Now you really have nme at a
weakness. Either Dr. Krueger or--Jim do you want
to come up?

DR. STEVENS: | won't ask you to do nath.

DR. KRUEGER: There aren't good human data
on that but there have been knockout nice made with
the CD2 deficiency. Those mice develop T-cells
normal ly. The inmmune abnornmality that exists, if
you will, in these animals is that they appear to
be about tenfold | ess susceptible to a given
concentration of antigen, and that is we think CD2
dials up, or dials down, the threshold at which T-cells
becone anti gen-acti vat ed.

So | think, fromthat, and | will admt
that that is not conpletely reassuring data for
humans since there may be sone differences in
devel opnent. But, to the first step, it says that

there should be a devel opmental problem \hat



