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PROCEEDI NGS
Call to Order and Introductions

DR. KIEBURTZ: Good norning. | think we
will get started.

Just a fewrenmnders to the conmittee, as
wel |l as the observers. The open public hearing is
over, so the committee nenbers essentially are
going to discuss anong thenselves, that is, the
voting and non-voting nmenbers of the comittee,

di scuss anobng thensel ves the questions that have
been proposed to us.

Pl ease, everyone bear in mind that we can
specifically ask questions both to the sponsor and
to the FDA about additional analyses. |In fact, we
have some information and foll owup on questions
that were posed to both yesterday, so we will get
to that shortly.

Just general format, renmenber it's a
di scussion, but it is a structured discussion, and
I think it will facilitate things if people do not
junp in. Let me recognize you, so that we can go

in somewhat of an orderly fashion
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If you feel your point will be dimnished
by waiting, try to | ook even nore urgent towards ne
or something, but otherwise, try to goin a
structured fashion and, for better or worse, | am
the one who gets to structure it, so if you don't
like it, you can |l et me know on the break

Regardi ng the questions, just bear in mnd
that in the preanble there, FDA al so encourages the
Advi sory Conmittee to discuss any other issues that
the menbers believe are relevant to the current
submi ssi on.

If you do not believe the current
questions adequately cover the issues we need to be
covering, | would like to know about that earlier
rather than later, and | would propose that you
tell me that, and then also, to hel p sharpen your
thinking, put in a question, sinilar to these
questions, so if you think there is an issue that
hasn't been addressed by the question, wite out
anot her question and then just give it to ne.

Wth that preanble, before we conmmence

properly, we need to once again introduce ourselves
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and have the reading of the Conflict of Interest

St at enent .

So, why don't we go cl ockw se again,
pl ease.

DR. JENKINS: Good norning. | am John
Jenkins. | amthe Director of the Ofice of New

Drugs in the Center for Drug Eval uation and
Research at FDA.

DR. TEMPLE: | am Bob Tenple. | am
Director of the Ofice of Drug Evaluation 1.

DR KATZ: | am Russ Katz, Director of the
Di vi sion of Neurol ogy Products.

DR VWALTON. Marc Walton. | amthe Deputy
Director of the Division of Neurol ogy Products.

DR. McDERMOTT: | am Susan McDernott. |
ama clinical reviewer in the Division of Neurol ogy
Products.

DR. A HUGHES: | am Alice Hughes. | ama
clinical safety reviewer in the Division of
Neur ol ogy Products at the FDA>

DR. DAL PAN. | am Gerald Dal Pan, the

Director of the Ofice of Drug Safety at FDA.
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DR M HUGHES: | am M chael Hughes. | am
a conmittee nenber. | am Professor of
Bi ostatistics at Harvard University.

DR CQUCH. | am James Couch. | ama
committee menber. | am Professor and Chair of
Neur ol ogy, University of Okl ahoma Medical School .

DR MOSADDEGH: | am Sohai|l Msaddegh. |
amthe Acting Executive Secretary for the PCNS
Advi sory Conmittee.

DR KIEBURTZ: | amKarl Kieburtz. | am
Pr of essor of Neurology at the University of
Rochester and chairing this Advisory Conmittee.

DR McARTHUR | amJustin McArthur. | am
Prof essor of Neurol ogy at Johns Hopkins University.

M. SITCOV: | amCynthia Sitcov. | am
the Patient Representative. | have been di agnosed
with Ms for al nbost 31 years.

DR JUNG | amlLily Jung. | ama
neur ol ogi st with the Swedi sh Neuroscience Institute
and Cinical Associate Professor at the University
of Washington. | amthe Consuner Representative on

this commttee.
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DR, SACCO Ral ph Sacco. | ama nenber of
the conmittee, Professor of Neurol ogy and
Epi dem ol ogy at Col unbi a University.

DR RICAURTE: | am CGeorge Ricaurte. | am
Associ ate Professor of Neurol ogy at Johns Hopkins
Uni versity.

DR SEJVAR. Jim Sejvar, neurol ogi st and
medi cal epideniol ogist with the Centers for Disease
Cont r ol

DR. DeKOSKY: Steven DeKosky, Professor
and Chair of the Department of Neurol ogy at the
Uni versity of Pittsburgh.

DR GOLDSTEIN: Larry Col dstein, Professor
of Medicine and Director of the Stroke Center at
Duke.

DR KOCsSKI: Carol E. Koski, Professor of
Neur ol ogy, University of Mryland School of
Medi ci ne.

DR PORTER. Roger Porter, Adjunct
Pr of essor of Neurol ogy, University of Pennsyl vani a,
Adj unct Prof essor of Pharmacol ogy at USUHS. | am

the non-voting pharma nenber.
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Conflict of Interest Statemnent

DR. MOSADDEGH: The fol |l owi ng announcenent
addresses the issue of conflict of interest and is
made part of the record to preclude even the
appearance of such at this neeting.

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

In accordance with 18 U.S.C. Section
208(b) (3), the followi ng participants have been
granted full waivers:

Dr. Steven DeKosky for unrel ated
consul ting and speakers bureau activities for a
competing firmfor which he receives |ess than
$10, 001 per year, and for unrelated activities in a
visiting professor programfor a university which
recei ves support froma conmpeting firmfor which he

recei ves | ess than $10,001 per year;
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Dr. Karl Kieburtz for consulting on
unrel ated matters for the sponsor and three
conpetitors. He receives between $10, 001 and
$50, 000 per year fromthe sponsor and | ess than
$10, 001 per year per firmfromthe conpetitors;

Dr. Ral ph Sacco for consulting on
unrelated matters for a conpetitor for which he
receives |less than $10,001 per year;

Dr. Larry CGoldstein for serving on an
advi sory board and steering conmittee for a
conpetitor regarding unrelated issues for which he
receives from $10,001 to $50, 000 per year and for
consulting on unrelated matters for a conpetitor
for which he receives | ess than $10, 001 per year;

Dr. Lily Jung for serving on a speakers
bureau for the sponsor for which she receives from
$10, 001 to $50, 000 per year and for serving on
speakers bureau for two conpetitors for which she
receives |l ess than $10,001 per year per firm

A copy of the waiver statements may be

obt ai ned by submitting a witten request to the

Agency's Freedom of Information Ofice, Room 12A-30
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11
of the Parklawn Buil di ng.

W would also Iike to note that Dr. Roger
J. Porter has been invited to participate as an
i ndustry representative acting on behal f of
regul ated industry. Dr. Porter's role on this
committee is to represent industry interests in
general, and not any one particular conpany. Dr.
Porter is a retired enpl oyee of Weth Research.

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

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with
any firm whose product they may wi sh to coment
upon.

Thank you.

DR. KIEBURTZ: Any updates fromthe

comm ttee nenbers on the Conflict of Interest
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St at ement ?
[ No response. ]
Conmmi ttee Di scussion
DR KIEBURTZ: | just want to sort of
housekeepi ngwi se deal with three things that were
brought up yesterday. One is receiving copies of

the checklists. Each of the nenbers of the

conmittee should have gotten that. |f you don't,
let us know and we will distribute it. W won't
di scuss that right now, but | just want to nake

sure you have it.

Then, there were two ot her questions. |
believe Dr. Goldstein brought up both of them One
was about integrating or summng across infections.
Fol ks from Bi ogen I dec, there was a slide that was
proposed to look at that, | think it's 16-91

DR PANZARA: Thank you, M. Chairman. It
is Slide 16-91.

[Slide.]

This is a summary slide of the data we did
share with you yesterday except that nowit's all

as requested, conpiled into a single slide. This
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is the placebo-controll ed experience in the mddle
portion, but on the far right side of the slide, in
the shaded portion, is the cunul ative experience.

It includes all open label, as well as

pl acebo-control | ed.

Focusing on the top line was the overal
infection rate. Again, it was 74 percent in each
group, and the cunul ati ve exposure, there was
addi ti onal exposure, the incidence is 65.6 percent,
herpes infections 6.1 versus 7.2. Again | shared
that with you yesterday, the cunulative is 6.1

Now, the way this is set up is you have
the overall infections, the herpes and the serious
infections are a subset of that overall infection,
and those rates are given. Again, serious
i nfections were bal anced and renmained a sinilar
rate in the extended experience.

Then, underneath serious infections, you
have the subsets of serious herpes infections and
opportuni stic infections, and then under
opportuni stic infections, you have the subset of

pati ents who devel oped PM
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So, that is howthe data is rolled up into
our overall serious and overall infection rates,
and | call your attention to the bottom of the
slide where we have done the sane for nalignancies
at 1.3 percent on placebo versus 0.7 percent on
nat al i zumab, with a cunul ative incidence of 0.7
percent, and the deaths. Those are the sane deaths
that | outlined for you in detail yesterday.

DR. KI EBURTZ: Thank you

Anot her question was on the preval ence,
the nunmbers, the treatment discontinuations in
various random zed studies of interventions for MS
I can't renenber who actually asked that question
| amsure the record will tell us. But Dr. Walton
has prepared sone information to give us sort of
the scope of that.

DR WALTON: We have a slide also. Sohai
has the table that could be passed out for the
committee, but Dr. Goldstein had asked for what the
treatnment discontinuations were in various prior
experi ence.

[Slide.]
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That slide and table that is going around
gi ves sonme of our prior experience over the course
of nmore than the past 10 years in studies froma
variety of different sponsors in nultiple
scl erosi s.

Qovi ously, longer studies tended to have
somewhat | arger treatnent discontinuations, just as
kept occurring during the course of this study.

The | ower part of the table, there are
both the treatment discontinuations that were
designated as being related to an adverse event and
al so those that were designated as |isted just
patient decision or patient choice, which may be
rel evant to the question that Dr. Col dstein was
asking, which was | think trying to infer what
treatnment discontinuation in clinical practice
m ght be, so patient choice night fall into that,
as wel | .

The bottom box listed two natalizumab
studi es that we heard about here yesterday.

DR. KIEBURTZ: Thank you. So, | think

that sort of cleans up sonme of the housekeeping
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from yesterday

Does anyone think that they are going to
be drafting an additional question to the questions
that were already proposed by the FDA? Just so
know. You don't have to tell what it is.

DR. GOLDSTEIN. We may be able to
integrate it in part of the other discussion, but
it gets to the issue of what patients and
physi ci ans shoul d be told about not only what we
know, but what we don't know as part of that
i nformed consent process. W may be able to
integrate that into part of the other discussions.

DR KIEBURTZ: Let's see how that goes.

Dr. MArthur?

DR. MARTHUR Do you want to know what
the question is now, or just that | am conposing
it?

DR. KIEBURTZ: Just that you are composing
it. It sounds like you are. Just so | can plan,
just because we have quite a list of questions
bef ore us.

Bef ore we address the questions, are there
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any additional clarifications fromthe sponsor or
the FDA that anyone wi shes to ask at this point?
Dr. MArthur or Ms. Sitcov, either way.

MB. SITCOV: Perhaps this question is
better asked of the FDA. When Dr. Richert spoke
yesterday, one of the things that struck nme is that
the current drugs that have been available for M5
don't really have a fatality rate connected to
them or nmorbidity, | guess, is howit would be
terned, but the 1 in 1,000 figure that exists now
for this drug, how, when you conpare drugs for
ot her aut oi mmune di seases, such as rheumatoid
arthritis, or Crohn's disease, or |upus, where does
1in 1,000 cone out in conparison with those kinds
of drugs, because for the current MS drugs, we
don't see those kinds of numbers.

DR. WALTON: | would say for sone of the
more recent products for things like rheumatoid
arthritis, which have been the TNF ant agoni st
products, those do have serious side effect risks
associated with them

Pr obabl y anbngst the nbst prom nent are
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18
two categories. One is infectious risk and one is
concerns about malignancy. On the nalignancy side,
it is very difficult to figure out what the drug
associated risk is, because there is a strong
i mpression that malignancies are higher in the
rheumatoid arthritis population than in the genera
popul ation, but it is very difficult to figure out
exactly what that background rate is because nost
of the rheumatoid arthritis patients are on ot her
forns of i mMunosuppressive drugs, so distinguishing
bet ween the true background rate and their drug
associated rate for the other drugs is confusing.

So, consequently, the data we have on
mal i gnancy rates in people being treated with the
TNF ant agoni sts becomes difficult to interpret. W
do believe that there is sone drug associ ated
i ncreased risk, and those products have warni ngs
related to that, but we don't have a good
quantitative nunber for that.

Wth regards to infectious disease risks,
agai n, we have sone good nunbers that | do not

recall offhand, that are certainly higher than 1 in
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1,000 for bacterial type infections, and those are
in the |abel, and those were things that we saw in
controlled clinical studies and can have a good
estimate for.

O course, for those, for bacteria
i nfections, we have antibiotics that can treat
those if picked up early, so a good surveillance of
patients can help aneliorate those risks for the
sake of pronpt treatnent.

There are | ess comon infections |ike
tubercul osis that we have seen with those products.
Agai n, we have an approach that we have confidence
decreases those risks - the testing for TB prior to
initiating the TNF bl ockers, and agai n surveillance
to institute treatment, to be suspicious for the
devel opment of TB and institute treatnent.

They are a little bit different in terns
of the nature of the risk.

DR KIEBURTZ: Let nme just nmmke sure. |
don't want to start edging in to discussing the
questions yet. This is getting clarifications of

material that was presented yesterday. That is
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what we are doing right now.

Dr. MArthur.

DR. MARTHUR M question is for the
sponsor, and it relates to the issue of certainty
of diagnosis and identifying patients with nultiple
sclerosis who m ght be nmost likely to respond to
the drug in question.

So, has an anal ysis been done or are you
able to present an analysis of treatnment response
in terms of relapse frequency or changes in M
i mges for patients who entered the trials 1801,
1802, with contrast-enhancing lesions? So, is
there a subgroup analysis of just that patients?

DR SANDROCK: W have done that,
stratified patients based on the presence or
absence of enhancing | esions at baseline. Could
have the slide that shows that, the rel apse rate
ratio, please? Yes. Could | have Slide 422.

[Slide.]

This is the annualized rate rati o where
the vertical lineis aratio of 1 and points to the

left of 1, indicate a treatnment effect in favor of
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nat al i zumab.

Patients with zero enhancing | esions and
at least 1 enhancing |lesion are shown here. The
confidence intervals do overlap in both groups.

You see a substantial treatment effect. Even the
patients with less than 1, or even patients w thout
| esions have a rate ratio that looks like it's a
little left of 0.5, indicating a greater than 50
percent decrease in the frequency of rel apses.

Does that answer your question?

DR. MARTHUR:  Thank you. Just renind us,
if you can, what proportion of patients at baseline
had contrast-enhanci ng | esions?

DR. SANDROCK: It's about 49 percent, as
recall, in this trial

DR KIEBURTZ: Dr. Sandrock, while you are
up there, can | ask you a couple of other
quest i ons.

The actual cumnul ative probability of
rel apse by two years in 18017

DR. SANDROCK: Yes. |It's fromny core

presentation, the risk of relapse, the Kapl an- Mei er

file:///C)/dummy/0308PERI.TXT (21 of 320) [3/17/2006 10:42:04 AM]



file:///Cl/dummy/0308PERI. TXT

pl ots.

DR KIEBURTZ: The nunbers are called out
at Year 1.

DR SANDROCK: The reason for that is that
that was a prespecified secondary endpoint, the
proportion of relapse-free patients. It was not a
prespecified endpoint at either tinme. | restricted
my talk to all the prespecified primry and
secondary endpoi nts.

Could | have Slides 24, please.

[Slide.]

I don't knowif the statisticians could
give us the actual nunbers, but extrapolating from
the curve, it looks like about 60 percent of
patients had a relapse in the placebo group
conpared to about 30 percent in the natalizumab
group, sonething like that.

DR. KIEBURTZ: So, for the context of our
future discussion, let's use those as round
nunbers, 30 and 60 percent of two years risk of
rel apse in 1801.

DR SANDRCCK: It looks like it's about
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right.

DR KIEBURTZ: That's fine. Can | ask you
anot her question? The rate ratios are hazard
ratios for rel apse and for progression of
disability by EDSS stage. You showed us that
yest erday, the subgroup anal ysis.

Coul d you just show us those again for
bot h endpoi nts?

DR. SANDROCK: Sure. Could we have
guess it would be display 2-9 and 2-10 fromthe
briefing docunent.

DR. KIEBURTZ: To the other committee
menbers who have questions, | realize | have junped
the agenda, but | figured since Dr. Sandrock was

there, I would just--

[Slide.]

DR. SANDROCK: So, this is display 2-9 in
your brief docunment. The third segnment are the
EDSS scores at baseline - zeroto 1, 2 to 2.5, 3
to 3.5, and greater than or equal to 4, and the

rel apse rate ratios are shown there.
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DR KIEBURTZ: Could I just clarify, the
nunbers in parentheses follow ng the greater than
stage 4, 37 and 79, so there were maybe 120
subjects in the trial who had an EDSS score of 4 or
hi gher.

DR. SANDROCK: Yes, that's exactly right.

DR KIEBURTZ: Thank you

DR SANDROCK: The next slide 247 shows
the hazard rati o.

[Slide.]

This is the hazard ratio based on the
curmul ative probability of progressing by two steps
on the EDSS scal e, again, the sane divisions on
EDSS, and you can see the hazard ratios there.

DR. KI EBURTZ: Thank you

Go ahead, Dr. MArthur.

DR. MARTHUR. Wuld that particul ar
slide, which is 217, it |looks |ike individuals, you
have a relatively snmall nunber of T2 |esions.

There is no treatment benefit.
DR. SANDROCK: Well, it's a very snal

subgroup, 15 patients in the placebo group, 29 in
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the natalizumab group. The confidence intervals go
virtually across the entire screen

On this relatively insensitive endpoint,
the nunber of events nust have been very snall, so
it would be hard to conclude one way or the other

woul d t hi nk.

DR MARTHUR: | think that the point | am

trying to make is again how do we identify which
patients should or should not receive this agent.

DR SANDROCK: | understand.

DR KIEBURTZ: Dr. Hughes

DR M HUGHES: | had a point of
clarification. | vaguely recall--and | wanted to
check whether this was right--that there was an
adverse event discussed yesterday in a child?

DR. SANDROCK:  Yes.

DR. M HUGHES: The question then is how
much pediatric data do we have, and is pediatric
use being considered as part of the Ri skMAP.

DR SANDROCK: The child you are referring
to was a single patient IND. This was a little

girl about 1 1/2 years old, who had a ful m nant
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inflammatory di sease of the white matter, that was
| at er biopsied and found to be consistent with
mul tiple sclerosis.

She has been tried on interferon,
hi gh-dose interferon, cytotoxic agents, and she was
declining, and we were asked to provide natalizunmab
on a conpassi onate use basis. W did so. She
seened to initially respond, and then she seened to
worsen again. The natalizumab was di sconti nued,
and she eventual |y expired.

O her than that, we have not done a fornal
study of natalizumab in pediatric M patients, and
we are not seeking an indication for pediatric Ms

DR. KIEBURTZ: Dr. Sacco.

DR. SACCO | have a question for the FDA
I am not sure which person. Not being an MS
expert, it is inmportant for nme to understand, for
M5 patients, other potential therapies, and we have
heard about a |l ot of them and you have given us
some nunbers this norning on discontinuation rates.

There is one, though, that is nentioned,

that does have some toxicity, and | just want to
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understand a little bit nmore fromthe FDA' s
perspective something about | guess it's Novantrone
or mitoxantrone that has the cardiac toxicity.

What is that about, the risk of toxicity,
and does that have a specific |abeling, and how
that was dealt with? | knowthat's a conplicated
question. It just helps nme to put into perspective
other Ms drugs that have been | assune approved
wi th possible other kinds of toxicities other than
i nfection.

DR. KATZ: Novantrone was approved for a
different formof MS, for progressive forms of M5,
and not relapsing-remtting, and it had been known,
based on its prior use in the formof cancer, that
it had a cumul ative cardiac toxicity,
cardi onyopat hy basically, although it has recently
been determined that cases of heart failure can
occur even if there are one or several doses, and
the original |abeling said that you shouldn't get
over, | think it was--1 forget--140 or 120
mg/ M squared cunul ati ve dose, and patients were

supposed to have been fol |l owed.
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After they achieved | think 100 initially,
they were supposed to have cardi ac eval uation, but
that | abeling has now been changed to require,
essentially require cardiac nonitoring prior to
each dose

When it was approved, it was approved with
a requirenent for the sponsor to follow a certain
number of patients, several hundred patients,
think, to nonitor to see actually what the
i nci dence of this cardi onmyopathy was in M5
patients.

Then, it was al so approved with a
requirenent for the sponsor to do a study to | ook
at, in areal world setting, whether or not these
studi es were actually being done according to
| abeling. At least prelimnary evidence fromthat
study suggested that the protocol for the cardiac
monitoring wasn't really being followed terribly
wel |, although we didn't have very nuch data at
this point, because it takes tinme for patients to
get to that cunul ative dose, but again the |abeling

has been changed to ask for cardiac nonitoring
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bef ore each dose, because cardi onmyopathy can occur
with far | ess than 120 ng/ M squar ed.

DR. SACCO | guess what | amtrying to
understand is it wasn't maybe a Ri skMAP, but the
sponsor proposed certain things that woul d be done,
and fromwhat you are inplying, some things were
done and sone things weren't done.

I just wanted then to follow up wi th when
there is toxicity in a drug, and there is proposed
| abeling as well as plans to follow up, how
conpliant, how accurate, how responsive are both
the sponsor and the FDA in interpreting and acting
on that followup data?

DR KATZ: Well, | think it depends on the
nature of the agreenments. |If | recall, in the
Novantrone case, there wasn't a nmandatory
enrol Il nment of the sort that the sponsor is
proposi ng now here, so that not every patient who
was prescribed Novantrone was enrolled into a
registry, followed forward prospectively. It was
handl ed quite differently.

You are asking how likely is such a
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registry to be successful, is that the question?
DR. SACCO Well, let's stick to just

Novantrone, and you just inplied that there were

sone cardi ac echoes done, but you inplied that the

prelimnary--in other words, | didn't have a sense

fromyou that that was a robust interaction between

the FDA and the sponsor in the nonitoring of the
cardiotoxicity with this drug, unless |
m sinterpreted what you said

DR KATZ: It was quite a robust
interaction in terns of agreeing to what sorts of
moni tori ng ought to be done, or what sort of
| abeling would be required. Cdearly, we had a
great deal of negotiations about the |abeling.

DR. SACCO Before, but then the
fol |l ow up

DR KATZ: Again, there were two studies,
as | recall, required for Novantrone. One is for
the sponsors to actually enroll, | think it was
several hundred patients, and nonitor, and another
study was to just |look at sort of the real world

and what actually was happeni ng.
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We got periodic updates on both of these
studies, so there was quite a--1 would say, to use
your word--robust interaction in ternms of
foll owup, but again, in ternms of the total use of
the product once it was approved for progressive
M5, there was not the sort of required registration
of every single patient before the drug was
rel eased, but, no, we got, and continue to get,
peri odi c updates on both of these studies.

But again, at least initially, when the
toxicity was considered to have been exclusively
related to a cunul ative effect, with very early
exposure, there was very little data, because there
was no requirenent to do the testing until mnuch
| at er.

DR KIEBURTZ: Let nme just renmind the
conmittee--and then we are going to have Dr. Tenple
speak--that | really want to focus right now on
clarifications of things that were presented
yesterday, and we are getting ahead of ourselves,
because a ot of these things we are tal king about,

we are going to cone back to, and | really don't
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want to do it tw ce today.

Dr. Tenple.

DR. TEMPLE: | just want to note a
conplexity. Novantrone is an anticancer drug.

It's available for the treatnent of cancer. Wen
you get a novel use, it's not so easy to put a
special treatnent regi nen, because people can
readily avoid it and just use the other drug. W
have encountered that in other settings.

I guess the other thing | would say is we
are becomi ng, and have been beconming, as is
i ndi cated in sone guidance we have witten,

i ncreasingly conscious of the need to | ook at the
i npact of the risk nmanagenent prograns that we
have, and you saw sonme of that here.

A perfectly good question is what are you
going to do now that you are discovering that
peopl e aren't doing that, and there are things you
can do. You can give patient |abeling. Most
cancer drugs don't have patient |abeling, but there
could be a so-called "Med Gui de" nade avail abl e,

and we need to think about all of those things, and
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that is what we do.

But | would say there is an increased
| evel of consciousness of the need to not just put
sonething in place, but to see howit's going, and
t he gui dance we put out nakes that point.

DR. KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN: One of the questions that
| had asked yesterday that nust have fallen off
your list was | asked for the nunbers needed to
treat data, and | asked for three things really.

It was nunbers needed to treat to prevent
one rel apse over two years, to prevent progression
of disability, and to prevent one of the mgjor
clinical endpoints, and | asked for it in two ways,
one based on the control data fromthe 1801 tri al,
and then if you presunmed a one-third response rate
in the placebo group in that trial, since there was
no head-to-head conpari sons and we are told that
there should be about a third response rate in the
pl acebo group, what those nunbers woul d work out
to, and presumably also with the confidence

intervals around those.
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DR KI EBURTZ: The sponsor nmay have an
answer, but ny back of the envel ope nunber needed
to treat two years, that is why the 30 versus 60
gi ves you a nunber needed to treat of about 3, and
EDSS progression nunber needed to treat is about 8.

DR. GOLDSTEIN: Fromthe nunbers that we
had fromthe FDA table on page 2 of their
presentation is a slide, Slide 5. Just |ooking at
the 1801 efficacy anal ysis, |ooking at the nunbers
of patients reaching a sustained disability
progression, it actually works out to--if you go
through all the math, it works out to a 1.2 percent
absol ute reduction that is not statistically
significant assuming a one-third response rate in
the controls, but | amnot a statistician, you
know, | did this on ny calculator. That is why I
want sonmebody who does know how to do these numbers
to do them

DR KIEBURTZ: Dr. Sandrock

DR SANDROCK: Could | have Slide 16-79,
pl ease.

[Slide.]
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Qur statisticians did this calculation
| ast night, and here are nunbers. This is based on
the 1801 monot herapy trial. Based on the
annual i zed rel apse rate, | put the actua
annual i zed rates fromthe two treatnent groups, the
relative treatment effect, the absolute difference,
and NNT is 1, so 1 patient is needed to be treated
to prevent one rel apse.

If you |l ook at the proportion of patients
relapsing, the NNT is 4, so 4 patients needed to be
treated to prevent 1 patient fromrel apsing.

Based on the proportion progression, our
calculations indicate 9 patients need to be treated
to prevent 1 patient from progressing on the EDSS
scal e.

DR GOLDSTEIN:. And if you assune a
response rate in the control group, because the
control group here is placebo, but we are not
conparing this to placebo anynore, we active
treatnents that work, that reduce the rates about a
third.

DR SANDROCK: So, we did that by
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| ooki ng--could | have Slide 16-80, please.

[Slide.]

So, this now | ooks at the added benefit of
nat al i zunmab conpared to patients who are only on
Avonex fromthe 1802 trial. Again, the absolute
nunbers are |listed here.

So, 2 patients needed to be treated in
order to get a benefit of natalizunab conpared to
just being treated with interferon, 5 need to be
treated to prevent 1 patient fromrelapsing
conpared to just treating with interferon, one of
the current avail able therapies, and 17 need to be
treated to prevent 1 patient fromrelapsing
conpared to just staying on the interferon

DR. KIEBURTZ: | don't think we want to
specul ate too nuch about--these are the data from
the two trials that are at hand, extrapol ating
out side of themwould be difficult.

Dr. Porter.

DR. PORTER: You are going to discuss this
checklist later in detail?

DR KI EBURTZ: Yes.
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DR PORTER. | will pass then.

DR KIEBURTZ: Dr. Koski

DR. KOSKI: Again, this is a question for
the conpany, and | suspect there is a rather sinple
answer for this, but the censoring data, let's just
|l ook in 1801. By week 108, was 9 percent in the

pl acebo and a little over 7 percent in the Tysabri

Then, when you tal k about the total nunber

of patients that were censored, it is listed as 73
and 83 percent. | suspect there is a very sinple
answer .

DR SANDROCK: On the EDDS scale, two
years is the bare mnimumrequired to show enough
evi dence to show power. |f patients haven't
progressed by the end of the two years, they are
censored. In every single Ms trial that has ever
been done, the vast ngjority of patients do not
progress by two steps, sustained for three to six
nont hs.

So, in every other Ms trial that has
| ooked at disability progression, the majority of

patients don't progress, and therefore, they are
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censored by the Kapl an- Mei er net hodol ogy.

DR KIEBURTZ: Dr. Couch.

DR. COUCH: Many of the anti-imune drugs
that are currently avail able were nenti oned
yesterday - azathi oprine, nethotrexate, Cytoxan,
Cell Cept, | don't renenber cycl osporine being
ment i oned.

Do we know anythi ng about, just in
general, what is the malignancy rate and the
serious infection rate for these drugs across the
board, or can that information be nade avail abl e
sometinme during the day, so that we could conpare
what we are tal king about to these other drugs that
were nentioned as possible alternatives to using
Tysabri ?

DR WALTON:. | think it would be very
difficult for the sake that those products have not
been approved for use in nultiple sclerosis, so we
don't have good studies, and data on them from
ot her uses woul d include sone very different ways
of using the drugs, so | would be very reluctant to

extrapol ate those adverse event rates to use in
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mul tiple sclerosis in whatever physicians are using
them of f | abel .

DR KIEBURTZ: Dr. Jung.

DR. JUNG Fromthe practical standpoint,
however,, since MS patients are using those drugs
off label, it would be useful to be able to conpare
what few nunbers we do have, accurate or not,
conpared to what is known about Tysabri, nunber
one. Number two, going back to Dr. Sacco's
question, what is the nunber, do we know that the
nunber of AM. that has been di agnosed with the use
of mitoxantrone in the setting of M treatnent?

DR KATZ: As far as leukema, it is a
couple of patients, | think, in M5. There are
probably peopl e here who can better speak to that,
but there is one or two cases | think reported, but
| don't recall exactly. | suppose we can try and
get that information.

DR. JUNG Based upon how nany nunbers
treat ed.

DR. KIEBURTZ: Dr. Rudick, can you speak

to that?
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DR RUDICK: | don't have the exact
nunbers in front of ne, but at the European M5
meeting, there was a report of sone 18 cases or so
from France with AM.,, who used mi toxantrone.

Anecdotally, | had a patient that just
went in the hospital with acute | eukenmia from
m toxantrone, so | don't know that we have the
nunbers, but it is clearly nore than one or two
cases.

DR KIEBURTZ: As usual, we want evidence
where we don't necessarily have it, but anything we
coul d accumul ate by this afternoon, | suppose,
about any evidence or reports regard AML mi ght be
of use.

Dr. Tenple.

DR TEMPLE: Just for something |ike
m t oxantrone, the cardi ac probl ens depend on how
Il ong you use it, but what it does is very famliar
from daunorubi cin and doxorubicin. It is part of
cancer chenotherapy. It is unquestionably |etha
if you keep going in the face of deteriorating

cardiac function, so it is very hard to put a
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conpar abl e nunber on it, because it is dose related
and all that.

DR. KIEBURTZ: | have a question for Dr.
Bozi ¢ about yesterday's presentation. Slide 94,
about the registry, the last bullet. | just want
to nmake sure | understood that correctly.

So, it is proposed in the registry that
all spontaneously reported events woul d be
coll ected as part of the registry.

DR BQzIC. That would be standard
practice in safety surveillance that we collect al
adverse events, so | wanted to rmake it explicit
that, of course, in this nmandatory registry, we
woul d col lect all adverse events and include those
in the anal yses.

DR KIEBURTZ: And adverse events as
defined in standard TCP, worsening of pre-existing
condi tions.

DR BQZIC. So, any report that a
physician would call in to us, or a patient would
call in to us, either spontaneously or in the

course of, for exanple, a contact that we make with
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t he physi ci an.

Let ne give you an exanple. Every siXx
mont hs we are going to be contacting physicians to
tell us about whether any of their patients has had
PML or another serious opportunistic infection, or
whet her the patient has died, or whether they
di sconti nued Tysabri

In the course of some of those contacts,
we may get additional information on other adverse
events. So, of course, | just wanted to make

explicit that we will collect all adverse events.

DR. KIEBURTZ: Let me put a finer point on

my question. So, the bullet before it says
physi cians are queried on every patient every six
nmont hs.

DR BXZIC  Yes.

DR KIEBURTZ: So, they are going to be
asked about these things.

DR BXZIC  Yes.

DR KIEBURTZ: Are they going to be asked
to report at that time all adverse events?

DR BQZIC. No. No, they won't be asked
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to report all adverse events. The question will be
specifically targeted around the occurrence of PM,
any other serious opportunistic infection, any
death, and any di scontinuation, so it is a very
targeted tracking systemto evaluate further the
events of high interest, the PML and the ot her
opportuni stic infections.

DR KIEBURTZ: So, that bullet that says,
"Col l ect all spontaneously reported adverse

events," neans if sonmebody calls you, you will keep
track of it.

DR. BQZIC. Absolutely, and that is
standard practice in post-nmarketing safety.

DR KIEBURTZ: | got it. Slide 97, the
frequency of evaluation in the proposed
observational cohort study?

DR BQZIC. Yes. |In that study, we wll
be contacting physicians every six nonths to report
all serious adverse events, as well as al
concomitant i munonodul atory or i mrmunosuppressant

t herapi es, and any di sconti nuations, as well.

So, in that study, in addition to
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collecting the PM., the serious opportunistic

i nfections, and deaths and di scontinuations, we
will collect all other serious adverse events, as
wel | .

DR KIEBURTZ: You use the same verb
there, thought, "collect,” but in this, you are
aski ng the physicians to nake a--

DR BQzIC. W are actively soliciting.

DR. KIEBURTZ: Actively | ooking for al
SAs.

DR BQZIC. Yes, exactly, nmuch like in a
clinical trial, for exanple.

DR KIEBURTZ: Sorry to cone back to this,
but you said you will contact the physicians for
this information. What is the proposed frequency
wi th which the physicians will have an in-person
eval uation of the patient in order to fulfill the
obligations of the cohort study?

DR BQZIC. So, because this is an
observational study, the frequency of contact
bet ween the physician and the patient will be

according to whatever the |abeling says. Okay?
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Now, part of the purpose of both this
study and the Tysabri Registry is that this
six-nonth contact with the doctor is intended to be
a pronpt for the physician to, you know, ascertain
the status of the patient, because this is a study,
it's a non-interventional study, so the frequencies
of contact between the doctor and the patient would
be according to whatever the |abeling would say on
that matter.

DR KIEBURTZ: So, let ne just restate
t hat anot her way.

The cohort isn't proposing any nore
frequent contact than what is nandated by the
| abel .

Bzl C.  Exactly.

KI EBURTZ: kay. Thank you

¥ 3 3

Sej var.

DR. SEJVAR  Just a quick question for the

sponsor just for ny clarification
There really hasn't been a | ot of
phar macoki neti ¢ and phar macodynam c i nformation

presented to us, but had basically henatopoietic
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factors been | ooked at long term and are there
pl ans to continue those assessnents?

DR. SANDROCK: We did | ook at
hemat opoi etic factors in the Phase IIl trial for
two years. There is a transient slight decrease in
the henoglobin. It does seemto go back to nornal

In ternms of, | don't know, when you said

"hemat opoi etic," whether you nmeant inmune cells, as
well. Yes, we are planning to do an inmune function
study, vaccination study, for exanple.

DR KIEBURTZ: Dr. Sacco, then, Dr.
DeKosky.

DR DeKOSKY: Back to | think Dr. Bozic
regardi ng the risk managenent plan, on Slide 96, |
guess, because | have asked the FDA a little bit, |
ask the conpany a little bit, the last bullet, you
say, "Ongoi ng assessnent of benefit-risk," and
just want to get a better handl e about what kind of
ongoi ng assessnent and what kind of possibly

qualitative or quantitative rules you would use to

make any alterations in decisions?

DR BQZIC. | believe the question you are
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asking is in the Tysabri Registry, we say that we
will assess the benefit-risk profile of Tysabri in
an ongoi ng fashion. Wat we nmean by that is
because we will have a conpl ete denom nator of al
Tysabri-treated patients and conpl ete ascertai nnment
of every PML case, we can track the rate over tine
of the event, the PM. event.

In addition, because we will know all
rel evant information about that case, we will know
the outconme of the case, and we are going to
carefully investigate all aspects of the case,
| ooking for potential risk factors, for exanple,
underlying conorbidities or concomtant therapies
that m ght have contributed to the devel opnent of
the case.

So, that is what | nean by an "ongoi ng
assessnent of benefit-risk." | just want to point
out this is very, very different fromthe usua
post-marketing setting of nobst drugs, where we
generally don't know conpl etely how many peopl e
have been exposed. W usually don't know

conpl etely how many cases have occurred due to
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under-reporting. So, we have severe limtations
typically in the post-marketing setting.

So, this registry is dramatically
different fromwhat usually happens when a drug
gets introduced in the marketplace, because we wll
know al |l prescribers and every single patient and
every single case.

DR KIEBURTZ: Dr. DeKosky.

DR. DeKOSKY: This may be a question for
Dr. Sandrock as a followup to Dr. Sejvar's

quest i on.

The di scontinuation of a drug to go into a

trial with or into treatnent with Tysabri was a
two-week plan, | think, and it was based on the PK
So, the PK, | presunme is purely in terns
of clearance of the nedication or detectable |evels
of the medication, and nmy question was about other
ef fects, not necessarily hematopoietic, but other
system c effects that probably would outlast the PK
change and whether that is accounted for in those
two weeks, as well, or whether there is reason to

wai t | onger.
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DR SANDROCK: Actually, it is based on
the PK and the pharnacodynanic effect, so we can
measur e bi ol ogi cal responses to interferon by
| ooking at interferon-inducible genes or their gene
products, and some of those inducible responses can
persi st for approximately one week, so that is why
we reconmended the two weeks.

DR KIEBURTZ: Dr. MArthur.

DR. McARTHUR  Dr. Sandrock, sorry to have

you junp up and down, but could you go back over
t he thinking about the collection of serum
speci mens? In sone of the cases that were
presented yesterday, serum JCV-PCR did becone
positive before the onset of PM. synptons.

| realize that you don't have all of the
sensitivity, specificity, performance
characteristics pinned down, but why not attenpt to
collect serial serumsanples as part of the R skMAP
pr ogr anf

DR SANDROCK: | may ask Dr. Panzara to
suppl enent ny answer, but the bottomline is that

we have extensive data fromour safety eval uation
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We felt that the sensitivity and the positive
predictive value are so |low that we coul d not
recomrend w despread use

We chose instead to study this in our
re-dosing trial to understand nore about how often
you get positive. Since we don't understand the
meani ngf ul ness of a positive result, since people
who weren't even on Tysabri got positive responses,
and we have seen it in HV and other places where
peopl e becone positive, and they don't get PM., we
wonder ed how di sruptive this would be in the
practice to have a positive results, what is the
meani ngf ul ness of that.

So, if Dr. difford or Dr. Panzara woul d
like to cone up and coment further, because we did
devel op these pl ans based on expertise from peopl e
like Dr. difford.

DR. KIEBURTZ: So, the speaker is Dr.
David Cifford, who was introduced yesterday in the
sponsor's presentation

DR. CLIFFORD: Right. | amobviously a

menber of the | ndependent Adjudication Conmittee
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51
that was trying to | ook at the experience of the
popul ati on exposed to natalizumab and the relation
of that exposure to possible markers for PM. or the
risk of PML

Qur main obligation was really to seek out
cases that we could definitely identify as PM
cases, and as we reported |last week in the New
Engl and Journal, there were no cases with really
quite an extensive effort to identify them both
t hrough many CSF anal yses and MR anal ysis, and
careful review of the clinical evaluations of the
patients.

We know that this JC virus is present in
normal people, in a nmajority probably of nornal
adults, and that, in fact, there is replication and
shedding of this virus certainly in the urine of
nmost normal adults at as nmuch as 30 percent of the
time.

We are also aware that it is present in
the serum the plasna speci nens when carefully
measured. Frankly, we decided ahead of time that

this was a neasure that we couldn't factor into

file:///C)/dummy/0308PERI.TXT (51 of 320) [3/17/2006 10:42:04 AM]



file:///Cl/dummy/0308PERI. TXT

52
di agnosis of PM.L at all based on the experience of
many cases followed over tine with a high risk of
PM_, who have circul ating pl asma JC and never
devel op the di sease.

Frankly, | was quite surprised that there
were so few cases of circulating JC virus in the
popul ati on surveyed, and the fact that with the
commercial survey that we were able to do, the
| arge, nore than 2,000 sanples, that a majority of
those had circulating virus in those never exposed
to natalizumab, made us believe that the signa
was, at this point, quite a weak signal, and that
we scientifically could not interpret it.

It would require a very large study to
probe that nore deeply, to have a scientific basis
to say that this was a risk factor for future
devel opnment of PM..

I think it remains a fascinating problem
and | do hope that I can work with the conmpany and
probing further any other ways that we could
identify risk fromthat circulating virus, or their

rearrangenents or other things that could predict
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it, but at this point, really, | think the
interpretation of that is so difficult that we
really wouldn't know what to tell a patient in whom
we found positive circulating JC DNA

DR McARTHUR:  Just as a follow up, |
accept what you say, but | guess ny question or
poi nt was why not collect a serum speci nen from
i ndi vidual s who would go on to receive Tysabri even
if you are not using those results individually in
those patients to decide anything, because | think
| agree with you, you can't tell anybody anything
sensible at this stage, but if there were a crop of
PML cases down the road, those banked speci nens- -

DR CLI FFORD: Sanpl es banks woul d be a
very rational thing to be able to |look at to
identify risk patterns if they exist.

DR. KIEBURTZ: Dr. Sacco.

DR. SACCO Since we are talking about
bl ood, sonething else canme to mnd that | want to
get clarification on.

We heard yesterday about hypersensitivity

reactions, some of them being serious, sone of them
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not, but up to possibly 10 percent. In the risk
managenment plan and in some of this blood
collection, | didn't see nmuch nention of how that
falls in, whether you collect blood for checking
for antibodi es and whet her antibody positivity
af fects continued use of the nedication.

Maybe | missed it, but if sonebody can
just clarify that.

DR. KIEBURTZ: Can | change that question
around a little for you? Do you currently plan to
be screening for neutralizing anti bodi es as part of
the registry or the cohort?

DR SANDROCK: | just wanted to clarify
one thing, the rate of hypersensitivity reactions.
Could | have the slide on hypersensitivity
reactions, please, Slide 8-12, please.

[Slide.]

Actual 'y, the incidence of
hypersensitivity reactions in the 1801 nonot herapy
trial was 4 percent. So, there were 25 reactions,
25 patients with 27 hypersensitivity reactions, so

a couple of patients had themtw ce.
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Fi fteen reactions occurred on the second
i nfusion, and the incidence of serious
hypersensitivity reactions was 1.3 percent.

So, this is the rate in the nonot herapy
situation. In the conbination trial, it was |ower,
but we think this is the rate that is applicable
since we believe Tysabri should be used an
nmonot her apy.

DR. PANZARA: The only thing I would add
to that is that the rate of 0.8 percent you saw
yesterday was the placebo-controlled experience, so
was the overall experience, hence, the 1.3 versus
the 0.8, and it was actually very simlar to the
anaphyl acti c, anaphylactoid rate that you see on
the bottom of the slide.

I would also like to say that there will
be a comercial test available for the testing of
the neutralizing antibodies, and it is recomended
that anybody in which there is a suspicion of
di m ni shed efficacy or, as was described yesterday
by FDA, the occurrence of certain adverse events,

such as flushing and other things that woul d nake
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physi ci ans suspi ci ous that person nmay have
neutralizing antibodi es, we would recomend
testing, and if the test is positive, the patient
shoul d not receive natalizumab.

DR KIEBURTZ: Thank you. That answers ny
quest i on.

Wl |, hopefully, stretching hel ps before
runni ng, because that's what we did for the |ast
hour, so | would like to turn our attention to the
questions, and thank you to the sponsor for being
responsive to our questions.

Response to FDA Questions and Committee Di scussion

DR KIEBURTZ: The first two questions are
has Bi ogen denonstrated efficacy on the reduced
frequency of relapses through two years and
fulfilled the comm tnent nade under the Accelerate
Approval conditions to verify the sustained
clinical benefit.

I's there anyone who feels that the answer
to this is no?

[ No response. ]

DR KI EBURTZ: So, everyone unani nously

file:///C)/dummy/0308PERI.TXT (56 of 320) [3/17/2006 10:42:04 AM]



file:///Cl/dummy/0308PERI. TXT

agree that they have nmet that condition, they have
fulfilled the commtnent? OCkay.

Question 2. Has Biogen denonstrated
ef ficacy on reduced accurul ati on of physical
disability?

Any di scussi on about that?

DR RICAURTE: | have a question in that
regard. This is to the Agency.

There was a conmment made about--this has
to do with progression to disability--that between
the screening exam and the enrol |l ment, there had
been variability in terns of the score obtained on
the EDSS and how that conplicated matters.

| guess the question is: How did that
variability between screening and enrol | nent
conpare relative to the treatnment of that? | am
just trying to get a sense of how much is natural
variability, how much is the treatnent, how does
that conpare, and why, just to expand on the
comrents that were made in the witten statenents
here on the Agency's anal ysis.

DR WALTON: Ckay, let's see. Sone

file:///C)/dummy/0308PERI.TXT (57 of 320) [3/17/2006 10:42:04 AM]

57



file:///Cl/dummy/0308PERI. TXT

answers and not exactly necessarily in the way that
you have asked them

The screening and the official baseline
exam as | understand, were done by the treatnent
and t he eval uati ng physicians, they were done by
different physicians, so that is a portion of the
variability.

Anot her portion of it is we know from al
of the multiple sclerosis studies that we have
done, that there is a variability fromtime to
time, fromevaluation to evaluation, even with the
same patient and the same physician in the EDSS

That variability is a portion of the
assessnent that went into the determ nation that we
have to have a full point, a full 1 point EDSS
change to, and sustai ned over sone nunber of nonths
in order to be able to confidently regarded as a
meani ngful , reliably assessed change.

So, that variability is something we see
in every study. |In terns of the inpact, if one
uses the screening examinstead of the baseline,

you have sone patients who shifted down between the
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two, and therefore are a new progression that were
not previously deenmed a progression in a few
patients that shifted up, and they lose their
desi gnation as a progresser

It does nake a little bit of difference in
t he exact numbers, you know, for each group, the
exact percentage who are deenmed progressers. It is
alittle bit larger fraction of exactly which
patients get deemed progressers, but the net effect
is that the treatnment effect remains, and the
precise, the point estinate shifts slightly one way
or the other in each arm but there still remains a
clear-cut treatnment effect between the groups.

Have | answered?

DR. RI CAURTE: Yes. The second thing
woul d be just | don't use this scale, | am not
famliar with it, but just to get a sense of
clinically, what does this nean, a change in 1
point, 1.5 points. | amlooking at the scale, but
it is kind of hard to get a sense.

So, relative to the variability that one

can see dependi ng on the exam ner, depending on
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time, how robust is this treatment effect, and what
does it translate into clinically?

DR. WALTON: | think I will break your
question into two parts. One is how robust is the
treatnment effect. Qur anal yses convince us that the
treatment effect is robust in the sense of various
ways of looking at it, sonme of which have been
shared with you in these docunents, and other ways
that we have tried to tease apart what is
occurring, that are just too arcane to try and fill
into the briefing docunent. W do believe that the
treatment effect is robust to analysis.

The other part of your question, though,
is | think what is the neaning of this change, and
for that, the EDSS scale is not a linear scale in
the sense of every interval along it has the sane
meaning to the patient. At the very |owest end of
it, a 1-point change is really translated nore as a
reliably determ ned change in clinical signs that
one can reliably and reproduci bly determine on the
patient. That is at the very |owest end of it.

As you nove up, it really does becone a
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disability or inpairment scale that will take into
account upper linmb function, real inpairnents that
are neani ngful, perceptible to the patients in
upper linb function, as well as lower |inb
function, as well as a bladder function

As you get into sort of the mddle range
and higher, the scale really shifts into sone
significant anmounts of inpairnent in anbul atory
ability and beconmes very big changes in that, but
experience has seen that for this scale, it needs
to be that large a change in steps in order to be
confident that it is reliably a real change in the
patient's condition, and not part of their
day-t o-day, week-to-week variability of function
related to a constant disease state.

Does that hel p?

DR KIEBURTZ: | would just throwin
there, | amnot sure, we could probably spend the

better part of today and tonorrow argui ng about a

clinical equival ent of EDSS scale, and not to close

it off, but I think the general consensus is that

this definition of disability progression is
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acceptable, if not universally acknow edged.

So, back to Question 2. Does anyone fee
that Biogen has failed to denonstrate efficacy on
reduced accunul ati on of physical disability as
defined in the protocol ?

[ No response. ]

DR KIEBURTZ: Then, we are all in
unani nous agreenent that they have. | believe
there is 12 voting nenbers, so | would say, we
didn't take a formal vote, but it's unaninous.

DR KATZ: W don't need a formal vote on
this question.

DR KIEBURTZ: Thank you

DR. WALTON: There is one question for
whi ch we do want a formal vote, but the others you
need not inpose that.

DR KIEBURTZ: Just for the context, just
bear in mind, Dr. Sandrock put up a slide with
numbers needed to treat, so rather than 60-30, the
per cent ages of people who had a rel apse by two
years was 54 percent and 28 percent, so roughly

speaki ng, about half the people in placebo did not
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have a rel apse, and about 75 percent in the
treatment group did not have a rel apse.

Roughly, a quarter of the people in
pl acebo had disability progression, | will a third,
and half of that did in the treated group. So,
these are minority events. Mst people didn't have
the events. Mst people in these studies did not
have a rel apse and did not have disability
pr ogr essi on.

The frequency of relapse is about tw ce
that of disability progression, but still | guess
54 percent is technically a majority, but just to
frame up the events.

On to No. 3. Cutside of PM., are there
safety-rel ated i ssues associated with the use that
you consider to be inportant considerations in
maki ng a risk-benefit assessnent including
non-i nfecti ous di sease risks and non-PM infectious
di sease risks?

So, non-infectious disease risks, those
woul d i nclude the things we have heard about,

mal i gnanci es, hypersensitivity reactions, and so
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forth. There are inportant other safety-rel ated
i ssues that we shoul d be thinking about.

Dr. Koski

DR KOsKI: Well, | think when you | ook at
the nunbers of patients relatively in the placebo
arm and the Tysabri arm | don't think that it
conmes out to be very promnent, at least in these
two groups, over the period of tinme that we | ooked
at, but still think it's a consideration when we
are tal king about patients that are likely, if this
drug is approved, to be on it for really long
periods of time, nuch beyond the two-year period.

So, | think over time, cunulatively, they

may be an issue, any anytinme you have increased

ri sk of herpes, eventually, you know, | would
anticipate that we mght see like B-cell |ynphonas
in the CNS

DR. KIEBURTZ: So, are you speaking to
(b), the non-PM infectious disease risk?

DR KOsKI: Right.

DR KIEBURTZ: Dr. Sacco

DR, SACCO | guess | would go back to
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just the hypersensitivity risk. | nmean | think
there is some, and | think, to nme, it is sonething
that is possibly preventable given the anti body
det ecti on.

So, under (a), | guess the question is
whet her hypersensitivity would fit there or not.
There were sone that were anaphyl actoid, and we saw
sonme of the nunbers, but is that inportant? To ne,
it is.

DR KIEBURTZ: | wll just voice ny
opinion on this. | think the devel opnent of
neutralizing antibodies is probably an inportant
event for two things. One, it certainly seens to
be a signal for risk of a hypersensitivity
reaction, and also seens to be a strong signal of a
popul ati on that has decreased benefit.

So, when we start considering risk-benefit
ratios, it may be favorable in the
non- anti body-positive popul ation, but | think we
have seen evidence to make us wonder whether it
remai ns favorable in the antibody-positive

popul ation. | believe what we just heard from
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sponsor is they would pronote, they would suggest
or have proposed clinically-based testing for

anti bodi es based on the occurrence of side effects,
and not recommendi ng any further treatnent in those
who are found to be persistently antibody-positive,
if | heard that correctly. | see nods, so | think
I summarized it accurately.

So, | would say to the Agency | think that
is a concern.

Dr. Koski .

DR KOsSKI: | would just point that, you
know, currently, in treatnent of M5 with the
interferon products, there is a known rate of
positive antibodies that actually evol ve nobst
frequently after about a 6-nobnth peri od.

Currently, there are | think evolving
recommendations in the field to handle this,
because it is realized that when you have these
neutralizing antibodies in a specific or consistent
fashion, that the drug is not as effective, and at
that point, you either change to one of the other

drugs that has | ess of an incidence of antibody, or
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to sonething like glatiraner.

DR KIEBURTZ: Unless | have m sunderstood
things, one slight difference here is it |ooks
|Ii ke--and maybe Dr. MDernott could, or Hughes--

t hi nk the devel opnent of antibodi es was sort of
paradoxically quite early on, because it is
associated with hypersensitivity reactions, which
occurred early on also, so a little bit different
than others is that this seenms to be a relatively
early phenonenon.

DR A HUGES: One of the
difficulties--and the sponsor may be able to talk
about this a little bit nore--but antibody
formati on was assessed every 12 weeks, and
believe the nedian time for anti-natalizumab and
anti body formati on was 12 weeks, but we are not
exactly sure in that interval when the formation is
occurring. | do think it is quite early.

DR KIEBURTZ: Any other questions on

Question 3?
Dr. Sejvar.
DR SEJVAR. | amsorry, | just wanted to
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clarify with the sponsor, the apparent decrease in
response to the product would al so pronpt | ooking
at the antibody, as well, right?

DR. SANDROCK:  Yes.

DR KIEBURTZ: | think nmaybe we can
i ncorporate our reconmrendations on testing, timng,
and triggers when we tal k about the risk managenent
pl an.

Dr. Jung.

DR. JUNG Do we have any infornmation
about the severity of the anaphylactic reactions
whi ch occur? | believe previously, when the drug
was narketed, that the feeling was that the
anaphyl actic or anaphyl actoid reactions were
relatively mld and treatable with just the use of
Benadryl .

DR PANZARA: So, in the clinical tria
setting, in the slide | showed you earlier, we have
a total of five patients in nonotherapy study who
had serious system c hypersensitivity reactions.

We pre-defined these as any event that was

urticaria with associ ated systenic synptons, nostly
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respiratory synptons. Qut of those five patients,
there was no cardi opul nonary conpromni se in any of
those patients. Actually, all of themwere treated
with Benadryl and corticosteroids. One of them
recei ved epi nephrine, but not in the setting of a
bl ood pressure abnormality. Al naintained
oxygenation throughout. Al recovered fully.

In the later stage, open-label study,
there was one case of anaphyl actic shock where the
patient did have a | owered bl ood pressure. O her
than that, that is the total nunmbers we have.

DR. KI EBURTZ: Thank you, Dr. Panzara

Dr. Couch

DR COUCH: Just one comment that is
sel f-evident, but | think should be on the record,
and that is, we are dealing with a disease that is
very chronic and may have a survival of between 20
and 30 years, even 40 years, so we are trying to
extrapolate from 2- to nmaybe 3-year experience, to
sonet hing that we have no idea of what it was going
to be like in the future.

The 10 years, naybe 15 years of experience
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with the interferons has certainly shown that the
field changes, and we really just cannot predict
what is going to happen 10 or 15 years from now.

DR KIEBURTZ: | think the data we have
largely is confined to 2 and 3 years of follow up
with | arge nunbers of people, and we do not know
whet her there will be accunulating risk or
declining risk with further followup, but we are
goi ng to nake our reconmendations based on the
observations we have, but your point is well taken

So, let me summarize. | forgot | am
supposed to sunmmarize for the record what we
decided on 1, 2, and 3.

So, 1 is that Biogen has denonstrated the
ef ficacy on reduced rel apse rate and have fulfilled
their commtnent for the Accel erate Approval of
showi ng a sustained benefit at 2 years.

No. 2 is that they have denonstrated
efficacy on the primary 2-year endpoint, which is
reduced accunul ati on of physical disability.

No. 3 is that our safety issues of concern

revol ve around the unknown |ikelihood of non-PM
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i nfectious di sease causes, which potentially have a
signal in this period of observation, particularly
herpetic and serious infections, and secondly, the
devel opment of neutralizing antibodies and their
possi bl e association with hypersensitivity

reacti ons and decreased efficacy are the safety
concerns outside of PM.

Dr. Katz.

DR KATZ: | think what we nmeant in this
question is whether or not the commttee felt that
there was anything besi des PML that we have seen in
the data so far that woul d precl ude approval

So, | think people should sort of think
about it in those terms, and if you think you have
the answer to that question, fine, | think we do.

DR KIEBURTZ: Does anyone feel there is
any safety issues aside fromPM that woul d
preclude reintroduction to the market? Dr.

McArt hur .

DR. MARTHUR: | think Dr. Sacco's point

is a good one. |If regular screening for

neutralizing antibodies is incorporated into a
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safety plan, that would reduce hypersensitivity
reactions or could reduce hypersensitivity
reactions, and could reduce exposure to

non-r esponders.

DR KIEBURTZ: So, that is manageabl e, not

a doesn't preclude.

Dr. DeKosky?

DR. DeKOSKY: Dr. Hughes, | thought | saw
a 6 percent rate--1 couldn't find it when | | ooked
back in nmy notes--on the nunber of subjects with
neutralizing antibodies, that showed up at the
first 12-week assessnment essentially.

Was there an increasing preval ence of
anti body as they tracked through their tw years of
exposure, or if you are going to make them do you
make themearly, so that this is or is not a
potentially increased risk for |long-term
adm ni stration of the drug?

DR. A HUGHES: Generally, if you are
going to nake them you nmake themearly. | think
that 90 percent of patients who becane

anti body-positive did so in that initial 12-week

file:///C)/dummy/0308PERI.TXT (72 of 320) [3/17/2006 10:42:04 AM]

72



file:///Cl/dummy/0308PERI. TXT

interval. Yes, it was a 6 percent persistently
anti body-positive incidence, and 4 percent
transient positivity. | think we know a |lot |ess
about what that neans.

DR DeKOSKY: There was no evi dence that
they tracked consistently with a percent or two
over the two years of the study in increasing
nunmbers.

DR. A HUGHES: No, there was no evidence
of that. | should, though, note again that there
were some serious hypersensitivity reactions that
occurred further out than woul d be expected. There
was one associated with the 13th infusion, but nost
did occur in association with the second infusion,
as woul d be expect ed.

DR KIEBURTZ: Dr. MArthur.

DR McARTHUR:  Dr. Hughes? Sorry.

DR. A HUGHES: | think Dr. Walton wanted
me to clarify that not all hypersensitivity
reacti ons were associated with anti-natalizumab
anti bodi es, but all anaphylactic reactions were.

DR DeKOSKY: M issue had actually nore
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to do with the risk over tine and abatement of
clinical response, not so nuch necessarily the
hypersensitivity reaction in terms of approva
beyond what we know about what happens with the
bi ol ogi cal effects of the drug. Thank you

DR. A HUGHES: It doesn't seemto be
curul ati ve based on what we know.

DR KIEBURTZ: Dr. MArthur.

DR. MARTHUR  Dr. Hughes, the first
measur enent was at 12 weeks, so we really don't
know about early antibody formati on and whet her one
coul d detect that neutralizing antibody signal at 3
weeks, 4 weeks, 6 weeks, allowing for an early
detection of people at higher risk. There seens to
be a 10-fold higher risk of hypersensitivity
reactions in neutralizing antibody-positive
patients.

DR. A HUGHES: That's right, the first
assessnent, that's exactly right.

DR KIEBURTZ: Question 4 is essentially
does the committee believe that the risk of PM. is

limted to patients exposed to a second
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i mmunosuppressi ve agent, that is, do you think the
risk is entirely mtigated by giving the drug as
monot herapy. That's how | read that question.

I's there anyone who woul d say yes to that?

[ No response. ]

DR. KIEBURTZ: We unani nously answer this
one no, that is, the committee believes that there
is a treatment-associated risk of PML even when
gi ven as nonot herapy. None of the observed cases,

I mean | think we all understand that none of the
observed cases happened in that situation, and it
is possible that the co-adm nistration of secondary
i Mmunosuppressi ve agents increases the risk, and it
is, in fact, possible that it may only exist in
those individuals, but we don't know that yet.

That woul d be ny coment.

Dr. Koski .

DR. KOSKI: | would just go back and point
out that the one case in the patient with Crohn's
di sease was | argely on nonotherapy. | know that,
you know, it was pointed out that we did not have a

| ynphocyte, a total |ynphocyte count on that
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particul ar patient, but he had been off conconitant
i mmunosuppr essi ve therapy for eight nonths.

DR. KIEBURTZ: Any further discussion on
this question? Dr. Hughes

DR M HUGHES: Just a comment for other
studies that mght be relevant here. It would be
interesting to |l ook at the extent of
i mrunosuppr essi on across subj ects on nonot her apy
compared with those on conbination therapy.

DR KIEBURTZ: Do you have a proposed
measur e of i mmunosuppression in mnd?

DR. M HUGHES: Not especially, no.

DR KIEBURTZ: A point well taken.
didn't know if you had an operational plan.

Dr. Sejvar.

DR SEJVAR. | nean | ooking specifically
at CD counts would be | think very hel pful

DR. KIEBURTZ: Dr. Koski

DR KOSKI: In terns of | think maybe
screening patients, one could do sone skin testing
for common antigens, and | think that is something

that we usually use for patients who are going to
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under go i munosuppr essi on, because we really want
to al ready know whether they are in such a
condi tion.

DR KIEBURTZ: | think these are good
points. | amsure we are going to conme back to
this topic when we define who mi ght be appropriate
patients for this treatnent

I would like to nove on to Question 5.

| believe this question is--1 wll ask if
I amframng this properly--1 believe what we are
bei ng asked is do we feel there a study or studies
whi ch nust be conducted prior to all ow remarketing
of the agent, that is, do we feel there is
sonet hing that nmust be done before we can vote on
Question 7.

Dr. Porter.

DR, PORTER. | would just point out that
remarketing is not really remarketing in the
ordi nary sense where the drug is just put into the
pharmacy shelves. | nean this is remarketing under
a very, very controlled circunstance, so

remarketing here has a special neaning.
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DR KIEBURTZ: A point well taken.

Dr. Col dstein.

DR. GOLDSTEIN: Question 5 may be out of
order, because | think maybe what we should do is
cone back to that once we have sort of gone through
some of the other questions. | think the way you
answer that question depends upon for whom under
what circunmstances, and we may need to have that
di scussion first.

DR KIEBURTZ: | see your point, but |
would say this. | think to frame it |ike the
adverse experience question is if you know right
now that you don't think we should return the
drug--allow the possibility to return to marketing
for anyone until certain studies are done, then, we
shoul d know about that now.

Presumably, if you feel that it's not the
case, that is only so if we clearly define in whom
for how |l ong, et cetera, and under what
ci rcunst ances.

Dr. Wal ton.

DR WALTON: | think that is exactly
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right. The intent of the question was do we have
such insufficient information that it's inpossible
for you to discuss the way the questions, or are
you prepared to discuss them

DR KIEBURTZ: Are we discussed the later
questions? |s anyone opposed?

[ No response. ]

DR KIEBURTZ: | will take that as we fee
that there are sufficient data to nove forward. O
course, all of us think that there will be nore
data that need to be generated to help refine these
questions. That is part of the point of the
registry, and that is part of the point of the
cohort, and there nmay be other studies we would
suggest in our discussion although that isn't a
specific question that has been posed to us.

So, we are willing to nove on

So, the technical answer to Question 5,
are there additional data that you recommend to
obtain prior to determning whether to return to
the marketpl ace, the answer is no with the caveat

that we are going to specify clearly under what
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circunstances we think it should be potentially
rei ntroduced

Is that sufficient discussion? kay.
Well, that's 5 of 11 questions, if anyone is
keepi ng count.

Question 6. There are nultiple parts to
this question. | think we are getting down to the
nub of sonme of the issues. |If we return to
comrercial distribution, are there specific subsets
of relapsing MS popul ati ons for whom you woul d
consi der use reasonable or, on the contrary,

i nappropri ate?

Then, we have exanples, and | don't think
we shoul d feel constrained by these particul ar
exanpl es. These were just exanpl es, people who
have tried other therapies, people with a certain
| evel of disability needs to be required or have to
be below a certain level of disability, whether
they have to have tried other treatnents, whether
they have to have failed other treatnents, whether
they had to have intolerable side effects from

other treatnents, whether it should be given with
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ot her treatments.

Now, we have heard fromthe sponsor,
believe, so (e) is kind of nmoot in the sense that |
believe the proposal is for it to be adm nistered
only as nonot herapy, and we coul d consi der whet her
we feel differently, so it is not entirely noot,
but we should bear in mind that the sponsor is not
proposing at this tine that it be co-adm nistered
with any ot her avail able M therapy.

There may be other ways of categorizing or
characterizing patients who we think are nost
appropriate for treatnent.

Dr. Valton

DR WALTON: In spite of the fact that
monot herapy is the proposal, | think it would
remai n useful just to understand whether or not the
committee concurs with that or not.

DR. KI EBURTZ: Yes.

DR TEMPLE: And it has inplications for
the patient agreement, for exanple. At present,
the patient agreement doesn't say | am not taking

anything el se, maybe it coul d.
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DR KIEBURTZ: Under stand.

Dr. Koski .

DR. KOsSKI: This is actually a question
that | amrelatively conflicted about, and the
reason is as follows. You know, what we are
beginning to realize is that the earlier the
treatnment that you get, the nore you prevent
disability and presumably the brain atrophy which
is the long-term mani festation of the primary
progressive or the secondary progressive phase.

So, on the other hand, if you have a
patient that is very mld, there is a percentage of
themthat actually--you know, that you really do
not see progress. | will see that that is the
m nor percentage. On the other hand, if you have a
patient who is having a series of attacks, tw a
year, and has clearly evidence of enhancing |esions
on MR, | think that that is the type of patient
that you nost likely want to put on nonot herapy
relatively early in their clinical course

Additionally, | think the other things

that we al so tal ked about is people who were not
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able to tolerate sone of the ABC drugs and were
continuing to have attacks and the sane types of
enhancing lesions. Again, this is the type of
person that you really want to have on it

DR KIEBURTZ: | think we can think about
defining populations in several ways. One is there
are particular characteristics of their disease,
that is, do they have relapsing-remtting M.

Anot her aspect is do they have a certain | evel of
disability, and then there is a separate question
about how their drugs have been nmanaged bef or ehand.

I nmean there are several kind of
conceptual ways of categorizing people, and | think
we shoul d consider nmany of them and you di scussed
two of them

Dr. DeKosky.

DR. DeKOSKY: Wiile we are on this topic,
one of the things that | wanted to clarify was the
role of steroid infusion during the course of being
on the medication. |If | renenber correctly, the
proposal was that high-dose nethyl predni sol one in

the course of a relapse during therapy woul d be
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al | oned, and the question of how to manage that,
whether it is considered a second kind of

i mmunot her apy, how many times one might do that
through the course of this, and how we woul d track
it is an issue that | think relates to this

di scussi on.

DR KIEBURTZ: Okay. ©Dr. Porter.

DR. PORTER. | have been hol di ng back on
this question, which | asked yesterday, but | think
now that we are tal king about treatnent, we have to
know how they are going to great, and | think that
is an integral part of deciding whether or not they
will treat in those areas.

What | amreferring to actually the |ast
part of the little questionnaire. For exanmple, are
you currently experiencing any continuously
wor seni ng synptons that have persisted over severa
days - eyesight, bal ance, or strength?

If the patient answers yes, they cannot
receive Tysabri. Now, | think we need to wal k
through this, what this neans |ogically, because

this has a huge inpact on what kind of therapy the
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patient is going to get, because the patient wll
appear in the doctor's office with an acute
exacerbation of M5 relatively frequently.

Now, they gave us figures that it won't
happen that often, but if you listen to the
audi ence, it happens pretty frequently especially
in this popul ation.

Now, the assunption here is that this
m ght not be M5. | nean that is the assunption
because we are not going to give Tysabri. The
assunption is this has a chance of being PM., which
who can say it is not. W discussed this yesterday
and there is a huge overlap of synptons.

So, | think we need clarity on how we are
going to treat patients, are we only going to treat
patients with Tysabri between exacerbations, and if
a patient does have an exacerbation, are we going
to treat themas if they might PM., or are we going
to watch themto see if PML |ooks |ike it devel ops,
or are we going to wait to see if this exacerbation
begins to ook nore like an M5 event, and then

treat with Tysabri.
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I think this issue here is very nuddy, and
I would Iike to hear the sponsor address it.

DR. KIEBURTZ: | hear your point. | think
part of that discussion needs to happen later, that
is, how do we actually--

DR. PORTER: M argunent is that if you
are naki ng deci si ons about who is going to be
treated, you have to know how the treatnment is
going to be adm nistered, but then | will yield to
the Chair at this point.

DR KIEBURTZ: | would say the base case
of what we shoul d be thinking about, that it is
going to be adm nistered nonthly, and not in the
setting of an acute exacerbation. So, it can't be
adm ni stered when there is an acute exacerbati on.

DR PORTER. Does that nean that every
acute exacerbation will then be |ooked at as a
possi bl e PML event ?

DR KIEBURTZ: That's a separate question.
That is what | want to tal k about |ater.

DR. PORTER:  Ckay.

DR KIEBURTZ: Dr. MArthur.
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DR McARTHUR | would like to condense
these questions into ny own thoughts especially as
somebody who treats many patients with multiple
sclerosis, the data that was have suggests that
patients with a disability up to an EDSS of 5, we
have data on that. W don't have data beyond that,
but I think the reality is that there is no trend
suggesting there is a safety issue in treating
pati ents who have exacerbating or relapsing di sease
and higher levels of disability should not receive
thi s agent.

The second point as to who shoul d receive
this agent, individuals absolutely, definitely have
to have confirmed nmultiple sclerosis, and | think
the only criteria that we have that are
objectifiable are MRl criteria.

The third, | would suggest that
i ndi vidual s should try other agents first. There
is obviously a decade's worth of experience with
other agents. W know the safety profile of those
agents well. W don't yet know the safety profile

of Tysabri in |onger term use.
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So, those would be ny three caveats - not
to restrict to a specific level of disability, not
to treat individuals who have unsubstanti at ed
di sease, and to require use of an alternative agent
first.

DR. KI EBURTZ: Thank you

Let me go in order. Dr. Jung.

DR JUNG | would like to address a
coupl e of coments nmade by ny col | eagues, first of
all, regarding Dr. Porter's comments. | think that
simlar to what we see in the use of Novantrone
with M5, that you will not see famly practitioners
or even general neurologists without a |arge
collection of Ms patients using Novantrone.

I think that nbst of the neurol ogi sts who
currently do use Novantrone are those with a
substantial popul ation of M patients who feel
confortable using that, so |I think that the concern
that Tysabri would be used relative willy-nilly
woul d be fairly unlikely.

Nunber two, addressing Dr. MArthur's

comments, | respectfully disagree. | think that we
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have tal ked frequently in Ms about time is brain,
and so you really do need to individualize the
treatment of the patients, and if you have soneone
who is clearly going downhill quickly, that waiting
for that person to fail one of the current

t herapi es, given the discrepancy in terms of the

ef ficacy of Tysabri conpared to the current

t herapi es on the nmarket would be harnful to the
patients.

We have al so tal ked yesterday about the
unmet needs of Ms patients, and al though those of
us with |arge popul ati ons of M patients know that
we tal k when patients are diagnosed about the four
therapies that are on the market, there are
substantial nunbers of patients--and | don't
remenber the exact nunbers--that we know are not
bei ng treated even though there are therapies
avai l abl e, and you have to | ook at the individua
patient in ternms of needl e phobia. The idea of
doing self-injections has really turned a | ot of
patients away from doing the current di sease-

nmodi fyi ng t her api es.

file:///C)/dummy/0308PERI.TXT (89 of 320) [3/17/2006 10:42:04 AM]

89



file:///Cl/dummy/0308PERI. TXT

I know that when | have talked to patients
about the idea of getting an |.V. infusion once a
mont h, where they are not the ones who are
injecting thenselves, that there is that
attractiveness to that.

I think obviously, we need to be very
careful when we are doing inforned consent to talk
about the risk of PM. as we know in that setting
compared to what we know about the relative safety
of the current commercially avail abl e
di sease-nodi fying therapies, but | think that that
unnet need needs to be addressed.

We know that there is a substantial nunber
of MS patients out there who are not being treated.

DR KIEBURTZ: Dr. Couch

DR COUCH | think we need to keep in
m nd that what we are proposing, as Dr. Porter
al luded to, is sonething between a rel ease of a
drug and a long-termclinical study, that we are
really | ooking at sonething that is going to
coll ect data, a mechanismof collecting data over a

| onger period of tinme in a situation that we don't
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know what is likely to happen in 5 or 10 years.

There are a nunber of different situations
here - has the patient had pretreatnment with one of
the usual drugs, has the patient had pretreatnent
with sonething el se, have they had a couple of
courses of a blast of prednisone foll owed by
per haps sone ot her anti-immne drug, et cetera.
There are a lot of different situations.

The ot her point that has cone out very
strongly recently, and alluded to earlier, of
course, is that the earlier you treat, perhaps the
better you are able to prevent |ong-term
disability.

I am wonder if we mght not have, since
the proposal is to be dealing with a Iimted nunber
of skilled physicians working out of infusion
centers that are going to be known to and worKki ng
with the conpany, have a series of gradations of
patients, groups that are going to agree to take
the nmedication early after a clearly definite
di agnosis is made, the people that are going take

it later, people that want to try it early, people
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that don't want to try it early, but have tried it
after many ot her things.

I think there is a lot of different areas
that need to be explored. | don't think we know
what the effect on chronic progressive Msis and
yet yesterday we heard a nunber of testinonies
saying that this drug worked at |east tenporarily
to chronic progressive M

I am not sure how to answer the question

DR KIEBURTZ: Dr. Tenple

DR. TEMPLE: Actually, | wanted to go back
to--1 don't knowif it was a debate or not--between
Drs. McArthur and Jung and see where they disagree.

Dr. MArthur, were you basically saying
that nobody w thout some disability is a candidate?
Is that a proper interpretation of what you said?

DR. MARTHUR.  That nobody wi t hout
disability?

DR TEMPLE: You should at |east have sone
disability before, not just an episode or not just
the di agnosi s, but sone degree of disability, was

that your criteria?
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DR MARTHUR: Let nme clarify what | said.

I was actually addressing the other end of the EDSS
spectrum and just to go back to what Dr. Jung was
saying, | totally agree with her, and | think the
concept of neuroprotection, preventing neura
degeneration before it happens, | totally agree
with that.

I don't think we have yet any hard
evi dence as to exactly when that should occur,
whether it needs to occur in Year 1 of nmultiple
sclerosis diagnosis, or Year 5, or Year 15, bearing
inmnd that this is a lifetime process.

DR, TEMPLE: But just to be clear, one
coul d, because of the risk, say fine, we understand
getting neuroprotection in early is good, but
because of this risk, we don't want anybody who

hasn't mani fested sonme degree of inpairnent,

residual inpairnent treated yet. | am not
advocating that. | amjust saying one could say
t hat .

One could also say that's part of what a

pati ent and the physician ought to deci de together,
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how much they want to try to do that. You could
al so say, well, you should have sure that
interferon al one won't do the job.

I nmean there is a mllion different things
one coul d inpose, and | guess | should add one
coul d, quote "impose" themw th varying degrees of
stringency. One could say it is recomended for
use in this, one could say it is contraindicated in
ot her peopl e.

These is a wide range of ways to
i ncorporate those views once you deci de what the
views are. Qbviously, this is very inportant to
us.

DR McARTHUR: Right. So, to answer your
question, | don't have any firmideas of
concl usi ons about at the |ower end of the
disability scale, because frankly, | think at that
end of the scale, the available clinical metrics
that we have are pretty inprecise

I also think it's relatively inprecise to
deci de whether a patient clinically is having an

exacerbation, a new | esion of inflanmatory danmage
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within the central nervous system as opposed to al
of the other things that can produce neurol ogi ca
synpt ons.

I do think, however, that objectifiable
MRl evi dence of disease activity, contrast
enhancenment, there are very few people who woul d
argue with that as being a marker or a netric of
ongoi ng di sease activity, and that is why |I asked
the questions as to whether there was a
differential response.

There are only a relatively few nunber of
individuals in the 1801 study who did not have
contrast-enhancing lesions. It |ooked to nme, even
t hough the nunbers were snall, that the treatnent
effect in that small group was much | ess favorable
for individuals with contrast-enhancing | esions.

DR. TEMPLE: That part seens |ess
controversial. The controversial past is, is there
sonme degree of badness that should be a
pre-condition, and if so, do you suggest it, do you
require it, do you make someone sign somet hing

about it, but we will get to all that.
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DR McARTHUR  No, | would not set a
m nimum | evel of clinical disability for this drug.
I think we all see patients who have no disability,
but terrible | ooking scans, and | think those
patients should be treated aggressively with
what ever one wants to treat them

DR KIEBURTZ: | want to nove it around,
so that we hear from ot her people.

Dr. Col dstein.

DR GOLDSTEIN. First, just a point of
clarification. W were tal king about disability
and inpairment as if it's the sane thing, and there
is a difference between inpairnent and disability.

Impairment is sonething that | find when
examne a patient. It may be an armdrift, it may
be alittle problemw th coordination, but it
doesn't affect activities of daily living or daily
life in any way.

Disability is something that inmpacts on
daily life. It is people that can't do their
| aundry, can't go upstairs, can't take care of

their kids, it's that kind of thing. So, when we
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are tal king about inpairnent and disability here,
we are tal king about two different things.

The point that | want to try to nake is
that, you know, we are going to be tal ki ng about a
| ot of inponderables--well, they are ponderabl e,
but things w thout answers--because we don't have
the data. W can ponder all we want.

I think what we need to try to crystalize
is what we really know and what we don't know, and
the reason that | think that's so inportant to do
is that if we come down saying that this is
somet hing that is worthy of being reintroduced, the
peopl e out there need to know, and the physicians
need to know, what to have, what the basis is of
this risk-benefit discussion.

We don't have good data on people who fai
therapy and then switch to a new therapy. That
data does not exist as far as | can tell from
readi ng through this.

The data fromthe 1802 study is not
rel evant to that because they weren't treated with

nmonot herapy, and we already know from at |east the
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way the sponsor is proposing this, that nonotherapy
is not sonething that they--1 mean dual therapy is
not something that they are going to proceed, so we
don't know that.

W don't have data on people with
secondary progressive Ms. That data is not here.
We don't have data for people with prinmary
progressive Ms. Those data are not here. So, as
we are tal king about, you know, how to frane this
and how to frane risk-benefit, | think it needs to
be done in a nore authoritative way than just
havi ng pati ents and physi ci ans random y searching
the Internet for the next mracle drug and getting
m sinterpretations of the available data. | think
as we frane this, we need to frame it in that
setting.

The ot her point again that | have nade
several times, | think, is that there are no direct
head-t o- head conpari sons between this drug and the
ot her avail abl e i nmunonodul atory agents, that the
data that we are conparing here is data fromtrials

that were done a decade ago to things that were
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done relatively nore recently, and we are assum ng
that this difference that we are seeing neans that
this may sonehow be nore efficacious than what

ot her drugs are avail abl e.

W found tinme after time after tine after
time when we try to do that, we are just plain dead
wong, we are just plain dead wong when we do
head-t o- head conpari sons. So, that needs to al so
come through that we don't know that that is the
case.

| think then people out there and
physicians can try to make informed deci sions based
upon not only what we know, but what we don't know,
and as we frame this, who should get what, under
what circunmstances, | think that needs to really
conme through very quickly, that we are naking
guessti mates here.

DR. KIEBURTZ: Let me just take one step
back and say that the only reason that we are here,
the only reason there is an advisory conmittee is
because there is an absence of data, and | don't

think it is going to help us too greatly to
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continue to characterize what we don't know.

The reason we are asked to cone here is to
give our opinion in the absence of data. So, we
need to crystalize, each of us in our own ninds,
what we woul d suggest, so that these guys can hear
it. We are not decisionmakers, we are advisers.
They need to hear what we woul d advise, and if they
think we sound |ike a bunch of |oonies, they wll
i gnore us.

If we sound reasonable, they will take our
advice, and | amnot being critical of you, Dr.
Coldstein. | think you are doing a good job of
setting up what the issues are, but | also want to
drive towards people coming up with their opinion
on this, and | think Dr. MArthur has nmade a good
start of that, which is given the risks, we have to
be very clear on the diagnosis, we have to be
definite on the diagnosis, nore than so than we
woul d be with other agents, and we have to be sure
that peopl e have definite M5

He is suggesting that there be MR

confirmation of that and that the people have
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rel apsing as opposed to a progressive M5, so those
ki nd of concrete recommendations, particularly if
peopl e di sagree with what has been said before, |
woul d like to hear that.

Ms. Sitcov.

M5. SITCOV: Yes, | agree with Dr.
McArthur that there nust be a concrete diagnosis of
M5, but | also just wanted to second sonething that
Dr. Jung said, and that is, | ama Patient
Representative and | am here representing patients,
and there is a very big needle phobia, and there is
a huge unnet need.

I have been injecting intranuscularly for
six years, and | close ny eyes when | do it, and
get lucky and I hit the right spot, but there is
just a very large unnmet need, and | have peers who
have flat-out said to me--they are not on anyt hing,
they have relapsing-remtting, and if this drug
becones avail able, they will get nonthly infusions.

DR KIEBURTZ: Dr. Jung

DR. JUNG Thank you for letter me speak

before | burst. | want to address a couple of
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comments. First of all, | think part of what we
are struggling with is the heterogeneity of the
di sease which |I think is obvious, but we need to be
very careful when we say that you need specific MR
confirmati on of MS

As we know, there is a small percentage of
patients with M5 who clearly have negative MRs,
positive spinal fluid, and so given the conflict
that is out there anobngst MS neurol ogi sts about how
to specifically diagnose, we need to be clear about
that. Having said that, | understand that we need
to be very clear.

The other point | wanted to address was
the comment that Dr. MArthur made about requiring
MR evi dence of active disease. As we know, MR is
exquisitely sensitive and one of the things that we
need to be careful about is that we don't go over
to the other side, which is do we treat the M
scan and not the patient.

We know that there is frequent changes on
MR that are seen when the patient is clinically

stable, and so we need to find a confortable
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bal ance between that in terns of clinica
presentation versus M

The other point is going back to the
comment about failing current disease-nodifying
therapy. We traditionally tell patients that to
see the biologic effects of one of the
di sease-nodi fying therapies, that they need to wait
si X nonths before we can address whether one of the
drugs that they are taking currently is a failure,
and again recognizing that tinme is brain, we need
to be clear that we can't use that absolute
necessarily on all of the patients.

I think those were ny nmmin conments.

DR KIEBURTZ: Next, is Dr. Sacco, but
amjust going to throwin ny points since | put
mysel f on the list of things.

| just want to concur with Dr. MArthur
that | think being absolutely certain about the
diagnosis in an uncertain world is necessary, and
al though there are possibilities of people having
Ms with [ ess | evels of evidence, just like there

are in other illnesses, | think whatever diagnostic
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criteria represent the nobst stringent should be
enpl oyed here because of the risk of treatnent, and
the drug as best we know only hel ps
relapsing-remtting multiple sclerosis. That is
the only evidence we have. It may help in other
things, but we don't have evidence of that, so we
have to be very clear that that is who cones in and
gi ve practical ways of defining who that is.

I am not expert enough in that to say
precisely, but | think that needs to be
operationalized in a coherent way.

I think the other thing is based on
subgroup analysis it is very hard to predict a
clinical subgroup which is going to fare better
than others or worse than others aside fromthe
i ssue of neutralizing antibodi es.

That aside, | don't see any denobgraphic
clinical or pretreatnment characteristics which
identify a group of people who are nore likely to
benefit than others, and we have precious little
data above an EDSS of 4, however, a total of

somewher e about 120 patients of 4 or higher, so
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that starts to define an upper boundary around
whi ch we have data, at |least the data we are
| ooki ng at here.

I have to agree with Dr. MArthur, | can't
see a | ower bound to that. People that are
enrolled and eligible all seemto benefit. | have
to disagree with himin that | amnot certain that
there should be a requirenment for prior use and
failure of other drugs, whether due to | ack of
ef ficacy of side effects.

| agree there is a subgroup of people who
are non-progressers, who may be exposing themnsel ves
to unnecessary risk, but at the point in tinme that
deci sion has to be nade, it is inpossible to know
who will be these fast and sl ow progressers as best
as | know at this point in tine.

As | ong as those decisions are made with
as much information as possible, and that's
conducted in a way to mnimze risks, I, for one,
can't support a criteria of having used and fail ed
ot her drugs.

Dr. Sacco i s next.
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DR. SACCO | also agree with all the
comments you nmade about selecting the right group,
and | think Dr. MArthur's points about the M
group is key.

I think the other things we need to be
t hi nki ng about is when a clinical trial is done, it
is set up with inclusion/exclusion criteria, and
there are sonme here that it is worth going back to
and reflecting one, because then when a drug gets
rel eased, it sonetines gets used beyond that
i ncl usi on/ exclusion criteria.

One of themwas an EDSS has to be |ess
than 5. You couldn't get into this trial if your
EDSS was greater than 5. So, | think making sure
that we operationalize and nmake as clear as
possible that the inclusion criteria, fromthe
evidence we have in these trials, will be
i mportant, and adding to that regarding the
di agnosi s of MS, because what | am concerned about
after hearing yesterday, is that this is perceived
as a wonder drug, and it begins to get used in

popul ati ons that maybe the original trial didn't
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i ncl ude.

That is why | think we are struggling
because of the fear of risk fromthe data we have
in the trials that we have in front of us, so
maki ng as clear as possible, | think in our
i nclusion/exclusion criteria, and going back to
| ooking at them | think would be key.

DR KIEBURTZ: Dr. Koski and then Dr.
Templ e.

DR KOCsKI: Thank you. You know, one the
problenms actually is the fact that when a patient
is getting towards an EDSS of 4 and 5, very
frequently they are beginning to enter into this
secondary progressive phase.

So, this has been one of the issues
obviously with interferon treatnent over the years,
because that was al so approved primarily for
relapsing-remtting, but I will tell you that over
time, you know, increasing nunbers of patients with
the secondary progressive phases actually are on
that drug or on those drugs.

So, | think, unfortunately, it's part of
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the disease, and | will bet that it wll happen

but we can try and linmit it by saying that patients
under 4 or patients under 5 EDSS, you know, should
be the ones that should be considered for the drug.

DR KIEBURTZ: Dr. Tenple and Dr. Katz

DR TEMPLE: One encounters this kind of
problemall the time. You put people in your
trials that you hope you can show i nprovenent in.
As they get sicker, you are not sure you can do
t hat .

We don't necessarily always say a drug if
only for the people who have been studied. That is
a question that arises all the time, and | just
want to point out the distinction between telling
peopl e who the studies were done in, which is one
thing, and literally saying if you are over 4,
don't do this.

First of all, | doubt anybody woul d pay
any attention to that, but |eaving that aside
Those are two different things. It is alittle--I
mean | have never treated anybody, but it's a

little hard to swallow the idea that as you get
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into the places where you are really worried, you
stop using the drug that [ ooks like it works rather
well. It just seenms unlikely to prevail.

On the other hand, telling people where
the data cane from even including the patients, to
tell them you know, that is another thing to
consi der.

DR KIEBURTZ: Dr. Katz.

DR. KATZ: | really want to make the sane
poi nt, but just to enphasize, renmenber this is
presumably, if it is remarketed, it will be done
under a very strict registry with fornms that the
physician will have to sign, which says ny patient
has di sease X

I nmean here, to speak to Dr. Tenple's
poi nt, we can describe who the studies were done
in, but are we really contenpl ati ng having the
physi cian sign a formwhich says ny patient has
relapsing-remtting M5 with an EDSS of 4 or |ess,
is that what we are tal king about, because here we
are contenplating fairly strict control over who

gets it, or at |east having people sign forns that

file:///C)/dummy/0308PERI.TXT (109 of 320) [3/17/2006 10:42:04 AM]

109



file:///Cl/dummy/0308PERI. TXT

110

all egedly are truthful.

So, | amwondering are we asking for that
sort of docunmentation in this case, in other words,
restricting it specifically to patient who were
studi ed and havi ng the physician affirmon the form
that his or her patient neets all of the criteria,
the inclusion criteria, is that what we want?

DR KIEBURTZ: W will see what people

say.

Dr. MArthur.

DR. MARTHUR: | al ready expressed ny
opinion. | don't think there should be an upper

limt restricting the use of this agent for all of
the reasons that Dr. Tenple just said.

I did want to clarify why | believe that
this agent should probably not be used or
considered as a first line drug, and just echoing
of f of sonme of Dr. Jung's comrents, | nean first we
have a | ot of experience with the avail able drugs.

We heard el oquently yesterday that many,
many patients do not tolerate themwell. Many

patients have flu-like reactions, et cetera. On
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the flip side, we didn't hear yesterday fromthe
many patients who do tolerate some of these drugs
very well for |ong periods of tine.

I think we should not fail to recognize
that a nonthly infusion of a drug is a conplicated
process. | amnot convinced that the risk
managenent process that is being proposed is going
to do anything but nake it a nightnare.

For exanple, | think the last question on
the checklist, "Are you current experiencing any

conti nuously worsening synptons," et cetera, et
cetera, | would guarantee that nost patients will
say yes to that, if they are answering truthfully,
and if that's the case, that is going to trigger
yet another check with a neurol ogi st or yet another
MRl before adnministration of the drug.

So, this is not going to be an easy
process for patients to receive. It is not going
to be an easy, one-stop shot nonthly infusion, and
that is why | believe, in addition to the safety

i ssues, which | do think are tremendously

inmportant, the logistics of administering this drug
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should restrict it to, if you will, a second |ine
agent.

DR. KIEBURTZ: Dr. \Walton.

DR. WALTON: Yes. Adding on to the
aspects that Dr. Katz asked to please ensure to be
addressed, another part of what | am hearing, and
sonme differing viewoints that | would like to
encourage the comittee to clearly address, is the
idea of restricting this to use as a second |ine
drug or not, and that will be an inportant piece of
advice for us to consider.

DR. KIEBURTZ: Dr. DeKosky.

DR DeKOSKY: | just want to add ny
comrent that | did not believe that the drug shoul d
be restricted to people specifically within the
lines of the trial, that is, | would not,
especially given the fact that it was those with
the higher levels of disease activity who appeared
to have a better response, at |least within the
limts of the two-year trial. | don't see a reason
tolimt it just to people who were in the trial,

and woul d use it for EDSS s who were higher.
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DR KIEBURTZ: Dr. Koski

DR KOsKI: M original coment really had
to do with the fact, to just reaffirm that this
really is a spectrum of disease, and one of the
probl enms, of course, is when you really enter into
the progressive phase. That is the natural history
of what happens with significantly involved M
patients.

I think that then it nmakes it very
difficult to determine on terns of these risk
i ssues, you know, what is going on with the
patient, and, indeed, as Justin says, you know, you
are going to end up doing probably a | arger nunber
of MRIs nost likely, and sone patients will really
object to this more frequent analysis of their
spi nal fluid.

I think that these things are nmanageabl e,
you know, particularly in the context of M
centers, but these are all going to be mmjor
i ssues, and | agree to sone extent that we may not
want to limt the use of the drug to an EDSS of 4

or 5, but | think clearly these patients have to
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have rel apses and rem ssions, so that we have a
characterized popul ation, but that nmight be on the
background of progression.

DR KIEBURTZ: Dr. Sejvar.

DR. SEJVAR | guess just to go back, and
I guess | would like to concur with Dr. MArt hur
about the concept of using it as a second line
agent sinply because, you know, given the fact that
people with severe debilitating di sease may want to
take this risk, | still think that we are very
uncl ear about what exactly the risk is.

Until additional data are avail able, |
think it would be reasonable. W are not limting
the access conpletely, but we are being a bit nore
prudent until further data are in.

DR KIEBURTZ: Dr. Hughes.

DR M HUGHES: | agree that | think the
diagnosis is nost inportant. | don't agree with
the idea of restricting it to second |ine therapy.
In my mind, we will probably get to this later, but
the observational study that is being proposed, |

am not sure that a huge anmount of useful
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information will conme fromthat.

In a sense, | would prefer to see those
resources, dedicated controlled studies in sonme of
these popul ations that we are tal king about in
concert with a broader R skMAP program

DR. KIEBURTZ: Dr. Couch

DR COUCH: Just to follow up on the other
conmment and agree with, | think the people who are
entering into a chronic progressive phase or | ook
like they are beginning to have nore frequent
rel apse are going to be the people that are nobst
likely to be really wanting to have this therapy.

We don't know whether, at that point, you
woul d be able to prevent the devel opnent of chronic
progressive therapy, so | amjust seconding Dr.
McArthur's conmments that let's don't put an upper
limt onit.

DR KIEBURTZ: Dr. Katz

DR KATZ: Again, just when people
comrent, it would be useful to know whether or not
peopl e think it shoul d--obviously, we are talking

about who it should be restricted to or not--but
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specific elenents of the restriction that people
have in nind, it would be very inportant for us to
hear what everybody thinks in terms of nust it be
limted by severity, nust it be limted by as
second line, and nust it be limted to
relapsing-remtting even if it's associated with
disability, or does the commttee rule out the
possibility that it could be used in patients with
primary progressive or other forms that weren't
st udi ed.

So, relapsing-renmitting, disease severity,
and second line, it would be useful if people could
address those three criteria.

DR KIEBURTZ: Do you nmind--after a little
more di scussion, | may actually go around on each
of those questions?

DR KATZ: Yes, | think it would be
actual ly useful to go around.

DR KIEBURTZ: Dr. Jung

DR JUNG | want to clarify that | am not
advocating we treat anyone with an uncl ear

di agnosi s of MS, so recognizing that there are
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criteria out there that we need to make sure that
the patients who qualify for the drug truly do have
IVB.

I do not agree that this should be used
only as a second |line therapy for the record.

DR. KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN. Two points. One is, or a
guestion actually, can we reconmmend, getting back
to Question 5, can we recommend that a clinica
trial be done as part of this approval process that
we are at now?

In other words, again, what we don't have
to answer, you know, we are battling should it be
first line, should it be second line, can we
recomrend that a prospective random zed trial be
done conparing this drug with another established
i mmunonodul atory agent and determine that, get the
data for that, at the sane time that we recomend
restrictions in certain circunstances based upon
what we know now? 1|s that a possible
recomendat i on?

DR KIEBURTZ: W can nake what ever
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recomrendati ons we want.

DR GOLDSTEIN: 1Is that a reasonable
recomrendation froma regul atory standpoint?

DR KIEBURTZ: Let ne just point that we
al ready said that we don't recommend anything to
make it contingent.

Go ahead.

DR. KATZ: Certainly, there are tines when
we ask sponsors to do studies after approval,
so-cal |l ed Phase |V comm tnents, which they agree
to, and they are required to conplete. So, you can
certainly recomrend that the sponsor, that we
require such a Phase |V study of a particular
design, to answer a particular question.

But right, the critical question for us,
as Karl said, which is do they need to do that now
before we contenplate reintroducing it.

DR WALTON: Al so, a recomendation |ike
that woul d be useful for us to understand the
obj ective of the study. Muich of the deliberation
here is related to the uncertainty of the risk of

nat al i zumab, so for any study that you m ght
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recomend, a better understandi ng of what the
primary objective you see fromthat study and how
it mght be applied to our oversight over the use

of natalizunmab woul d be val uable to us.

DR. GOLDSTEIN: | think | understand. You

know, it is getting back to Question 5, was there a
study that | thought needed to be done before this
was potentially reintroduced in any popul ati on, and
we answered that question.

Now, what | amsaying is that given the
things that we don't know, is there a critical
question that needs to be answered to try to
address these issues that we are debating, that we
don't have the data for.

The question | was asking, is that
possi ble froma regul atory standpoint, and the
answer was yes.

DR. WALTON: Yes, it is, and you shoul d
al so understand that we recogni ze that we only have
the data that we have now.

DR. GOLDSTEIN: | under st and.

DR WALTON: That reconmmendati ons that we
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receive fromyou at the present tinme are
recommendati ons for what we should do at the
present tinme, and that as additional data conme over
the course of the next few years, that changes may
wel | be appropriate one way or another in whatever
is recomrended or put in place at the present tinme.

DR KIEBURTZ: Dr. Sacco

DR. SACCO | wanted to go back to the
issue--first, | will put on the record that | am
not saying this should be second |ine, because
think it would be available for first Iine--but I
want to go back to this issue of evidence-based
recomendations, what is witten in your package
insert, and what societies will wite in their
evi dence- based gui del i nes.

I still believe that based on the group in
the trial, that is the group that is nost likely
and should be treated with the drug. So, when Dr.
Tenpl e say, you know, well, people may do ot her
things, | agree, but |awers and other people wll
read what is witten in package inserts, as well as

what is witten in guidelines.
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I think that is where we can at |least try
to informboth the public, as well as the
practitioners, who is the best group to be treated.

The issue is the uncertainty of risk, as
well as the uncertainty of benefit, to ne, in
people with the progressive M5, the group with EDSS
above 4 or 5 are progressive. So, | still think
that is inportant, and that needs to be somehow
refl ected when we think about choosing the M5 group
for this drug.

DR KIEBURTZ: | think it should be clear,
and you can have relapsing or remtting features
with an EDSS of higher than that, you start to get
accunul ating disability that is progressive
underlying it, people still have a
rel apsing-remtting feature.

I think that gets to your point of if they
have that feature, but their EDSS is higher, does
that sonehow excl ude them just because their
accunul ated disability is higher

No one has spoken to how they think this

shoul d be used in conbination w th Avonex,
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Bet aser on, Copaxone, Rebif, and Novantrone. |Is
that because nobody wants to do that, or is that
because you just haven't gotten there yet?

Dr. MArthur.

DR McARTHUR: W are all terrified
Seriously, i can't believe anybody woul d recomend
that at this point.

DR KIEBURTZ: | just wanted to get that
on the record.

Ms. Sitcov.

M. SITCOV: | would also be very
frightened of using Tysabri with a five-day course
of Sol u- Medrol .

DR KIEBURTZ: | think we definitely need
to come back to the timng and the
co-adm ni stration and t he managenent of rel apse.

VW will cone back to that. W have to face that at
some point. | know Dr. Porter is intimately
interested in that.

Do you have sonething el se you want to
say, Dr. Porter?

DR PORTER. Yes, | just wanted to say
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that--and this will surprise you comng fromthe

I ndustry Representative--that | think that this has
to be a second line drug. 1In the classic

adm ni stration of nedications, we always give drugs
first that are safe and effective. This one is

| ess safe at the present time given the data that
we have, the limted data.

So, | think we would be, fromthe
standpoi nt of the point Dr. MArthur made, which is
we didn't hear about a | ot of people who do well on
all these other anti-inmmnol ogi c drugs, and many of
them do, nunber one, and nunber two, the
nmedi cal -1 egal inplications of giving this drug as a
first drug before trying sonething else, | think
propels us for sure into saying at the nonent,
maybe later this won't be true, but at the nonent
this should not be the first drug that is given to
the patient with the di sease.

DR KIEBURTZ: So, can | go through a
little exercise here now, which is | amgoing to
ask everybody to answer a Yes or No question, and

there is going to be a series of them and | am
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just going to go right around countercl ockw se
starting with Dr. Porter and ending with Dr.
Hughes.
Bear with ne. Just say Yes or No, and
don't explain yourself.

Wyul d you permit use as a first line

agent ?
PORTER:  Non-voting No.
KOSKI:  Yes, | would.
GOLDSTEIN:  Not now.
DeKOSKY: | woul d.
KI EBURTZ: | should say your nane.
Sej var.
SEJVAR  No.

KIEBURTZ: Dr. Ricaurte.
Rl CAURTE:  No.

KI EBURTZ: Dr. Sacco.
SACCO.  Yes.

KI EBURTZ: Dr. Jung.
JUNG  Yes.

Kl EBURTZ: Ms. Sitcov.

> 3 3 3 3 3 3 3 3 7 B DD I3

SI TCOV:  Yes.
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DR KIEBURTZ: Dr. MArthur.
DR MARTHUR:  No.
DR. KIEBURTZ: Dr. Couch.
DR COUCH  No.
DR KIEBURTZ: Dr. Hughes.
DR M HUGHES: Yes.
DR KIEBURTZ: | vote yes.
So, there you go. No consensus. Sohail
will tell us what the nunbers were, | presume. |

think the point there is you are not going to get
a--there is a division of opinion, which I think
refl ects the reasonabl eness.

DR KATZ: Do you actually have a tally
sonewhere? | realize it's split. | would just Iike
to know what the exact nunbers are.

DR KIEBURTZ: Did you include Roger?
MOSADDEGH: | did, yes.

KI EBURTZ: He's non-voting.

3 3 3

KATZ: Dr. Porter is a non-voting
menber, but we did ask him just to get an idea.
Gve us the tally with and without Dr. Porter. W

will figure it out.
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DR KIEBURTZ: Dr. Porter voted No.
DR. MOSADDEGH: 6-6.
DR. KIEBURTZ: 6-6 excluding Dr. Porter,
and Dr. Porter voted No.
You mi ssed a vote.
DR KIEBURTZ: One nore tinme. W nissed a
vot e.
Perhaps nore slowy. Wuld you all ow
first line use? Dr. Porter.

DR PORTER. Non-voting No.

DR, KIEBURTZ: Dr. Koski .

DR KOSKI: Yes.

DR KIEBURTZ: Dr. Col dstein.

DR. GOLDSTEI N:  No.

DR. KIEBURTZ: Dr. DeKosky.

DR DeKOSKY: Still Yes.

DR KIEBURTZ: This is a chance to change
your vote.

Dr. Sejvar.

DR. SEJVAR  No.

DR KIEBURTZ: Dr. Ricaurte.

DR RI CAURTE: No.
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KI EBURTZ: Dr. Sacco
SACCO  Yes.
KI EBURTZ: Dr. Jung.
JUNG  Yes.
KI EBURTZ: Ms. Sitcov.
SI TCOV:  Yes.
KI EBURTZ: Dr. MArthur.
McARTHUR:  No.
KI EBURTZ: Dr. Couch
COUCH:  No.
KI EBURTZ: Dr. Hughes

M  HUGHES: Yes.

%3 333335 DB I DD

KIEBURTZ: Dr. Kieburtz. Yes.

7 Yes, 5 No. The non-voting is a No.

The second question. Wuld you inpose any
limts of functional disability specifically any
cutof f scores on the EDSS for eligibility to use
the drug?

DR PORTER. Are you talking the up side
or the down side or both?

DR. KIEBURTZ: Either.

Two votes. Would you inpose any upper
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limt on EDSS severity?
DR. PORTER: Non-voting No.
DR. KIEBURTZ: Dr. Koski .
DR KCSKI: No, but | would want to make

it very clear that there were rel apses and

remissions. | nean | think that has to be--
DR. KIEBURTZ: Dr. Coldstein.
DR. GOLDSTEI N:  No.
DR. KIEBURTZ: Dr. DeKosky.
DR. DeKOSKY: No.
DR KIEBURTZ: Dr. Sejvar.
DR. SEJVAR  No.
DR KIEBURTZ: Dr. Ricaurte.
DR. RI CAURTE: No.
DR KIEBURTZ: Dr. Sacco.
DR SACCO  Yes.
DR KIEBURTZ: Dr. Jung.
DR. JUNG No.
DR. KIEBURTZ: Ms. Sitcov.
MS. SITCOV: No.
DR. KIEBURTZ: Dr. MArthur.
DR. McARTHUR:  No.
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DR KI EBURTZ:

DR COUCH: No.

DR KI EBURTZ:

DR M HUGHES:

DR, Kl EBURTZ:

129
Dr. Couch.
Dr. Hughes.
No.

Dr. Kieburtz. No.

One Yes in the voting group, and the

non-voting was No.

The sane question, different. Wuld you

i npose any | ower--not saying what it is--but would

you want to inpose any lower limt of disability

scal e score on the EDSS?

DR. PORTER: Non-voting Yes.

Kl EBURTZ:

Kl EBURTZ:

Kl EBURTZ:

DeKOSKY:

Kl EBURTZ:

SEJVAR:

Kl EBURTZ:

33333 IIB DD

Rl CAURTE:

KCSKI @ No.

GOLDSTEI N:

Dr. Koski .

Dr. Col dstein.
Yes.

Dr. DeKosky.

Abst ai n.

Dr. Sejvar.

Dr. Ricaurte.

No.
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KI EBURTZ: Dr. Sacco
SACCO.  No.
KI EBURTZ: Dr. Jung.
JUNG No
KI EBURTZ: Ms. Sitcov.
SITCOV: No
KI EBURTZ: Dr. MArthur.
McARTHUR:  No.
KI EBURTZ: Dr. Couch.
COUCH:  No.
KI EBURTZ: Dr. Hughes

M HUGHES: No.

%3 333335 DB I DD

KIEBURTZ: | vote No as well.

The tally on that is 10 No, 1 Yes, 1
Abstain, and a Yes fromthe non-voting nmenber.

One nore question. W are nmaking
pr ogr ess.

Do you think M5 patients without
relapsing-remtting features, that is, with primry
progressive Ms or solely progressive M5 w thout any
more rel apsing-remtting features should be all owed

to take the intervention at initiation?
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PORTER: You nean at this time?
KIEBURTZ: At this tine.
PORTER:  Non-voting No.
KI EBURTZ: Dr. Koski .
KOSKI :  No.
KIEBURTZ: Dr. Col dstein.
GOLDSTEI N:  No.
KI EBURTZ: Dr. DeKosky.
DeKOSKY:  No.
KI EBURTZ: Dr. Sejvar.
SEJVAR  No.
KIEBURTZ: Dr. Ricaurte.
Rl CAURTE:  No.
KI EBURTZ: Dr. Sacco.
SACCO.  No.
KI EBURTZ: Dr. Jung.
JUNG  No.
KIEBURTZ: Ms. Sitcov.
SI TCOV:  No.
KI EBURTZ: Dr. MArthur.

McARTHUR:  No.

T 33 53323 B I IR ILDID DD

KI EBURTZ: Dr. Couch.
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DR. COUCH: No.
DR KIEBURTZ: Dr. Hughes
DR. M HUGHES: No.
DR.

KIEBURTZ: | vote No, as well.

think it's unanimous on a No for
i ncl udi ng individuals who do not have
rel apsing-remtting features.

Are we getting to things that are hel pfu
for you guys?

DR. MARTHUR: | just think you should
clarify that question. It is not so much
rel apsing-remtting as rel apsing, and rel apsing
progressive, | think would still be enconpassed
with certainly nmy reconmendati ons.

DR KIEBURTZ: Features that include
exacerbati ons.

DR MARTHUR: Take out the word
"remtting."

DR KI EBURTZ: Wuld anyone change their
vote if we say "relapsing"? | think |I amusing
some different vocabul ary, but | don't think anyone

changes their vote. | think they can have a
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progressive illness, but they still have to have
rel apsi ng features.

No one endorses the idea at this point of
approval with co-adm nistration of any of the other
agents currently approved for the use of M5, The
committee was unani nous on that, too.

DR KATZ: | amsorry. It's unani nous
that people believe it should not be
co-administered with other?

DR KI EBURTZ: --approved agents.

DR. KATZ: Al other approved agents.

DR. KIEBURTZ: Avonex, Betaseron,
Copaxone, Rebif, and Novantrone.

DR. McARTHUR:  Chronic administration,
because we are still going to have to deal with the
i ssue of nethyl predni sol one.

DR, KIEBURTZ: Yes. The managenent of
acut e exacerbati ons we have not touched on, but

chronic co-adm ni stration

DR KATZ: And that is because even though

we can't say with confidence that the risk is any

different with conconitant MS therapy, we are nore
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nervous that it is, or there is no evidence that
those other drugs add anything to the effectiveness
of Tysabri? | amjust interested in what the
rationale is.

DR KIEBURTZ: | will give you ny
rationale, and then | will let Dr. MArthur. |
think we don't know yet, and it will allow us to
get a clear understanding of what the risk is with
the agent al one.

There may be circunstances and, in fact,
trials where you would all ow co-admi nistration, but
I woul d not support marketing, because we don't
know yet, and we need a |larger sanple to get a
sense of what the actual risk is.

DR. KATZ: W don't know yet, but we are
nervous or you are nervous that the risk is
greater?

DR. KIEBURTZ: That is ny concern, that
there is an enhanced risk with the
co-admini stration of an i nmune nodul ator and
i mmunosuppr essi ve agent. Secondarily, 1802

suggests that there is--
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DR KATZ: Well, 1802, | think suggest
t hat addi ng Avonex to Tysabri doesn't really give
you very much nore

DR KI EBURTZ: Adding Tysabri to Avonex,
yes.

DR. KATZ: Right, adding Avonex to Tysabri
doesn't really give you nuch nore than Tysabri
alone. That is a hint, it's not proof, and we
don't know anyt hi ng about what happens when you add
any of the other approved M5 agents.

DR KI EBURTZ: Right.

DR. KATZ: | amnot advocating a position
I just want to flesh out the commttee's thinking.

DR KIEBURTZ: | understand. So, did that
hel p what | said, and you understand ny thinking?

DR KATZ: Yes.

DR McARTHUR: My opinion would really
just be based on safety issues, but | don't think
it is adequate to just list these five agents. |
think we need to specify other inmunosuppressive
agents. They nmay not be approved for us in

multiple sclerosis, but they are being used, and in
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my view, there is the potential for enhanced risk

with the co-administration of those agents.

DR. WALTON: We take that point very nuch.

These were listed only because they were the
approved agents and m ght come nost prominently to
m nd.

DR KIEBURTZ: | think we have had enough
di scussi on on Question No. 6 for the nonent.

I think we will take a break for 15
m nutes and cone back and address Question 7.

[ Break. ]

DR. KIEBURTZ: Question 7. Considering
the currently avail able data, please discuss
whet her natalizumab shoul d be returned to the
mar ket pl ace for at |east some patients--and we
di scussed that w thout conclusion exactly whom but
wi th sonme gui dance, | think the Agency can
consi der--taking into account the preceding
di scussi on of specific populations. After
di scussi on, please vote on this question

DR. Wal ton.

DR WALTON: You may want to deci de how
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much di scussion you still need, because after all,
the previous question had very extensive
di scussi on.

DR KIEBURTZ: | amnot sure we need any
di scussion, unless | see someone putting their hand
up.

So, having done that, and having a full
conpl enent, why don't we take a vote on this and we
will start with Dr. Porter, who | would like to
know even though |I know it doesn't count.

So, should we return Tysabri to the
mar ket pl ace for at |east a defined set of patients?

DR PORTER. Non-voting Yes.

KI EBURTZ: Dr. Koski .
KOSKI @ Yes.

KIEBURTZ: Dr. Col dstein.
GOLDSTEI N: Yes.

KI EBURTZ: Dr. DeKosky.
DeKOSKY:  Yes.

KI EBURTZ: Dr Sejvar.

SEJVAR:  Yes.

3 33333 DD

COUCH: Dr. Ricaurte.
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DR RI CAURTE: Yes.
DR. KIEBURTZ: Dr. Sacco.
DR SACCO  Yes.
DR KIEBURTZ: Dr. Jung
DR JUNG Yes.
DR KIEBURTZ: Ms. Sitcov.
MS. SITCOV: Yes.
DR KIEBURTZ: Dr. MArthur?
DR. McARTHUR  Yes.
DR KIEBURTZ: Dr. Couch.
DR COUCH: Yes.
DR. KIEBURTZ: Dr. Hughes
DR M HUGHES: Yes.
DR KIEBURTZ: It's unaninous, 12 to zero,

we vote in favor of returning it to the
mar ket pl ace

Well, we are hal fway there.

So, we have tal ked about in whom and
t hi nk di scussion should now continue on a sinilar
vein, with not necessarily reaching consensus on
the how.

Question 8 spans three pages, and it tal ks
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about the essential or nonessential features of an
acceptabl e risk managenent (mnimzation) plan. In
this discussion, consider the risk managenment pl an
proposed by the sponsor and coment on the

appropri ateness of specific aspects of the proposed
pl an. Please include in your discussion potentia
restrictions to patient availability, such as, and
then there is Itenms (a) through (h) with subparts
to each of those (a) through (h), somewhere between
one and five subparts.

The first question is would we only want
patient mandatory registration that is distribution
to patients enrolled in the registry. That is what
t he sponsor proposes, but can we have di scussion on
that, whether people think that is a good idea or
not, or should it be available outside of such a
registry

Dr. Koski

DR KOsSKI: | would say that it should be
absol utely mandatory.

DR. KIEBURTZ: Any di sagreenent on that?

Dr. Katz.
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DR KATZ: You could just sort of ask for
a consensus. We don't need a lot of discussion |
think if everybody agrees.

DR KIEBURTZ: | think the general feeling
is that there should be a mandatory registry in
keeping with the sponsor's proposal

The second part of that is what
i nformati on should be collected on all patients in
the registry, and what you have heard, and | think
we heard reiterated this norning, is that the
physicians will be contacted by the sponsor every
six nonths for themto relay information about
deat hs, PM., discontinuations, but then there is
other things here - other infections, serious
adverse events, concomitant immunonodul ator use.

What do you think should be transmtted
fromthe physician to the sponsor at this every six
month, what is the mninmal essential information?

Dr. Hughes.

DR M HUGHES: | guess ny feeling here is
that nortality, in-depth information about the

causes of nortality is probably the npbst inportant
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informati on for understanding the risks of this
drug in clinical practice.

DR. KIEBURTZ: Dr. Couch

DR CQUCH. | think that if we |ook at the
experience with the NIH stroke scale, which other
peopl e at the table can comrent about nore than
mysel f, it would not be unreasonable to require
that the patient have an EDSS recorded on each
monthly visit. That would be relatively easy.

Per haps el ements of the nultiple sclerosis
functional conponent that they have nentioned, can
the patient wal k 25 yards, et cetera, et cetera.
think several easy things, these could be done by
the staff t the infusion center whether it's a
nurse, a physical therapist, a PT aide, whatever,
but I think having this kind of information in
addition to the nortality, infections, adverse
events woul d be very useful and woul d provide us
wi th an ongoi ng dat abase by whi ch you coul d begin
to establish whether this drug is effective over a
| onger period of tinme.

DR KIEBURTZ: Are you referring to the
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cohort study or the registry?

DR COUCH | amreferring to patients who
woul d be in the R skMAP Registry, every patient.

DR KIEBURTZ: So, the current notion is
that physicians provide information every six
mont hs, and you are suggesting every nonth?

DR COUCH: | am suggesting that as part
of the recordkeepi ng, when the patient returns, you
can do an EDSS very quickly, at least fromthe
i mpai rment/disability standpoint.

You could carry out at |east one or two
components of the multiple sclerosis functiona
conponent, can they wal k 25 yards, can they do a
few things like that, and then go ahead with the
i nfusion, but this could be done by a trained staff
at the infusion center.

This is perhaps not that much different
than in the ongoing stroke studi es where nurses,
techni ci ans, what have you, provide N H stroke
scal e data on patients that cone in for the JCAHO
stroke certification.

DR KIEBURTZ: Just so | nmake sure
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understand, so that information would then be held
at the site?

DR. COUCH: | believe this information
could be recorded and then at the six-nonth
interval transnmitted

DR. KIEBURTZ: Dr. MArthur.

DR McARTHUR | share Dr. Couch's beli ef
that nmore information is likely to be better, but |
am not sure logistically how nost infusion centers
woul d be able to do this. | know our own infusion
center, | would not feel confortable that our
nursing staff who are very good at what they do,
they are not trained to do neurol ogi cal exans, they
are not trained to do EDSS, and | think the

variability would really make the data | ess than

useful .

DR KIEBURTZ: Dr. Koski .

DR. KCsSKI: | think the other thing would
conme up, | nean our own MsS center would probably be

able to do that. The difference is, however,
interpreting that data on a nonth-to-nonth basis,

because there is variability that occurs, and the
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other thing is that, you know, after an
exacerbation, you have sone persistence of synptons
that, to sonme extent, resolve.

So, unless you have that all in a |linear
fashion, | think it would be very difficult to sort
of put it together in a cohort type of analysis.

DR COUCH. | think that would be the
advant age of having the linear information to
docunent exacerbations, rem ssions. | am not
suggesting that we are going to look for a l|inear
progressi on, but we are going to | ook for what is
going on during the tine the patients are getting
the infusion.

DR KIEBURTZ: Dr. Sejvar.

DR. SEJVAR | guess | would just like to
respectful ly suggest that the question about
ef ficacy and the question about safety are naybe
two slightly different things, and the purpose of
the registry, | think should focus on the safety
question and kind of focus on that.

DR. KIEBURTZ: Let me just rem nd people

about Slide 94, which is the proposed registry at
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| east by the sponsor. What the sponsor proposed is
any known PM. event is reported | think imediately
to the sponsor, but then the physicians will be
queried every six nonths for PM., other serious
opportuni stic infections, death of any cause, and
di sconti nuati on.

Those are the only bits of information
that woul d be mandatorily collected on a six-nonth
basis. | believe that is the current suggestion

What Dr. Couch, if | understand it
correctly, is suggesting is that that be augnented
by that information being collected nonthly al ong
with EDSS and sone aspects of the M5 functiona
capacity scal e.

Dr. Col dstein.

DR GOLDSTEIN: | tend to agree that the
i ssue of safety is a slightly different issue than
trying to track this information. It may be better
totry to track this in the cohort study.

The other point is the list of things to
be reported includes concom tant immunonodul ators,

and it was ny understanding fromwhat we di scussed
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previously, that these fol ks should not be on
concom tant immunonodul ators, so | don't know what
the purpose is of reporting that. It should be
zero.

DR KI EBURTZ: These questions were
witten before we voted.

DR GOLDSTEIN: | understand. So, | think
that could cone out, but the thing that | would
probably put in there is use of |.W
met hyl predni sol one, because that m ght be a
surrogate indicator for exacerbation, and it is a
concomitant nedication that may prove inportant to
know about dependi ng upon sone of the other risk
So, | would just nake that switch

DR KIEBURTZ: Dr. Jung.

DR JUNG | think we need to add serious
adverse events, because | believe that was not on
the Ri skMAP.

DR KIEBURTZ: As currently defined,
serious adverse events would not be collected in
the context of the registry every six nonths, but

woul d be in the context of the proposed
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observational cohort, which would be a subset of
peopl e.

DR. JUNG | believe it should be part of
the registry, as well.

DR KIEBURTZ: Oher coments?

Dr. Sacco.

DR SACCO | think it is inportant just
to clarify the purpose |like we have been tal king
about. We will have the opportunity |I think to
tal k about the cohort where we may be able to get
nmore of the other information that Dr. Couch is
ment i oni ng, EDSS score, other risk factors, a
| arger sanple. So, clarifying the purpose, the
registry, tome, it sounds like is giving us sone
safety, but also giving us this connection
regardi ng who the drug shoul d be di spensed to.
That is part of the registry, as well.

DR. KIEBURTZ: | think the intent of the
registry, as | understand it, is to be able to
track this issue alnost singularly of PM

Dr. Tenple.

DR TEMPLE: Just the thought that you may
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not want to abandon aski ng about other

i mmunosuppr essi ves, even though it wouldn't be

i ntended that they be used, because things happen
that, you know, you didn't intend. So, soneone

el se, some ot her neurol ogist mght put themon it
and ignore the rules. So, | guess | wouldn't drop
that too quickly.

The only other thing | guess | want to say
is that hoping that a registry will produce usefu
effectiveness information is sonething of a
fantasy. They don't really do that.

DR. KIEBURTZ: Dr. Dal Pan

DR DAL PAN: Yes. One of the other
things we were thinking about with regard to the
registry was conpl ete dosing information, so that
when we | ook at whatever adverse events come out,
we have sonme sort of accurate denom nator agai nst
which to | ook at the nunerator.

DR KIEBURTZ: And by "conplete dosing,"
you refer not only to doses given in the context of
the registry, but any informati on about prior usage

that occurred in trials and in the previous
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mar keti ng experience?

DR DAL PAN. We would be interested in
all that, yes.

DR KIEBURTZ: Dr. MArthur.

DR McARTHUR Is the intent here
that--maybe | am nmoving ahead to the distribution
system-but the registry forns and whatever is
deci ded should be in those forns be received by
this central distribution center before drug is
di spensed?

DR KIEBURTZ: | believe the proposed
registry, as we saw yesterday, the forns have to be
conpl eted before shiprment. No?

DR KATZ: The initial formhas to be
compl eted, the acknow edgnment form or whatever we
are calling it, before the initial shipnment of
drug, but there is currently in the proposed plan
no requirenment that there be sort of a
real-tine--and this is sonething actually we ask
about in one of our questions--there is no
requi renent that there be sone information received

back at the distribution center every nonth before
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the next nonth's shipnent is rel eased.

That is a question we had about whether or
not that m ght be nore appropriate for various
reasons that you can tal k about, but that is a
question we have. |It's not the case in the current
pr oposal

DR McARTHUR  So, it seens to nme, then,
an ongoi ng cross-check between the receipt of
safety information centrally and the dispensing of
drugs is critical. No patient is going to enter
Tysabri treatment with PM.. That is an incredibly
unlikely event. It is also pretty unlikely that
they will develop PM. during the course of Tysabri
treatment, but that is the event that we are
| ooki ng for.

So, in ny opinion, we have to |ink drug
di spensing to receipt of patient safety information
on a continuing basis not only for as long as the
patient is receiving it, but | think for a
prol onged period of tinme after they have received
Tysabri .

DR KATZ: Well, again, that is a critica
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el ement or potential elenment of the plan that we
woul d very nuch like to hear what the comittee
thinks. There are those of us who agree with you
and those of us who don't necessarily.

So, we really want to hear a di scussion on
that specific point, and again | believe it is a
specific sub-question a little bit later on, so you
can tal k about it now or whenever.

DR. KIEBURTZ: We can talk about it now.

Dr. Porter.

DR PORTER Good. | think that there is
no doubt that you want to have the safety
informati on at hand before you di spense the drug,
but I don't think that what you want to do is have
an incredibly bureaucratic pass back to the drug
conpany to make sure that they | ook at the safety
data and say, oh, yeah, we agree with, Doc, it's
okay to give the drug.

So, | think that it's reasonable to have a
safety check, but | think it can be done at the
front line with the physician.

DR KIEBURTZ: Dr. Dal Pan.
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DR DAL PAN. Wth regard to Dr.
McArthur's point, | just want to mention that
Question (c)(4), because it's exactly about
Question 8(c)(4), should there be a periodic
reaut hori zation of Tysabri administration, if so,
how often? For exanple, prior to each infusion,
every six nonths, or whatever other recomrendation
you cone up wth.

So, that issue is inmportant for us to hear
you di scuss.

DR KIEBURTZ: If | understand it
correctly, after the initiation procedures, and the
regi stration of the person, depending on how we
suggest distribution, it is possible that the
person will not be seen by a neurol ogist for
anot her year, another two years.

There is no nmandated reassessnent,
reeval uation, exam nation. It is just every siXx
mont hs the physician will be called or contacted by
the sponsor and asked do you know anyt hi ng about
PM_, other opportunistic infections, deaths, or

di scontinuations, but that doesn't require that the
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physi cian actually have exam ned the patient as it
stands, as | read it.

Dr. MArthur.

DR McARTHUR | think it's an excellent
point, and | think it would again, in ny opinion,
be |l ess than standard of care to prescribe this
drug and not follow the patient on a continuing
basis or continuing regular basis.

| also, with respect to Dr. Porter,
think placing this just in the hands of busy
neur ol ogi sts, we are notoriously not very good at
reporting things on a voluntary basis. | think the
FDA can attest to that in ternms of their
post - mar keti ng experi ence.

That is why mandating sone sort of no
form no drug experience is | guess what | am
pr oposi ng.

DR. PORTER: Well, | agree with you. In
fact, what | was saying is don't nmake it so tight
that every tine a dose has to be adm ni stered, that
there has to be a link back to the drug conpany,

because that will drive everybody crazy. But a
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process of reporting the data back to the conpany,
I was sort of expecting.

Apparently, that is not part of the plan?
I thought that was part of the plan, that the data
that the doctor was going to be collecting on this
patient would be, as part of the registry, would be
sent back to the conpany.

DR KIEBURTZ: Could you clarify that
i ssue for us about the proposal?

DR BQZIC. W are nmandating that the
doctor provide us with these data every six nonths
- the PM,, the deaths, the discontinuations, and
what we have decided is that if we don't get these
data fromthe doctor, then, we are going to
directly contact the patient to obtain the data,
and if still after that we don't get the data, we
will de-enroll that patient, and if the doctor
continuously has a pattern of not giving us the
data, that doctor will be de-enrolled.

So, we have a nechanismto obtain that
safety data, and that is our proposal

DR. MARTHUR: So, how conplicated woul d
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it be, Dr. Bozic, how conplicated would it be to
mandate that, again no form no drug on a

si x-nonthly basis? You are going to do a | ot of
detective work. The doctor doesn't send the form
back, now you are going to call the patient, the
patient is out of town, et cetera.

Way not just nmake it mandatory every six
months if you are on this drug, your doctor needs
to provide this formbefore the drug is rel eased?

DR BXZIC:. | think that what we are
proposing is a systemthat has a great deal of
controls in it already. | can walk through all the
controls because | think it does bear repeating
since | only presented it once yesterday.

So, can | have the slide fromny core
presentation, please.

[Slide.]

Bef ore the patient and physician start
Tysabri, they discuss the risks and benefits. They
will read and sign the patient/physician
acknow edgment that we circul ated today, and then

they will send it in to Biogen I|dec.
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We are going to verify that that docunent
has been signed and that the patient fulfills the
criteria, in other words, they have rel apsing M5,
and then what we are going to do is we are going to
sign the patient authorization to that patient, and
then we will match themto a registered infusion
center.

So, that gives the authorization to that
regi stered infusion center to begin dosing the
patient. How does that center becone authorized?
They have received training by our field personne
on the risks and benefits of Tysabri and the risk
managenent requirenents.

The requirenents that they have to fulfill
are they have to dose only patients in Tysabri
Regi stry, they have to provide a Med Guide to the
patient before every dose, they have to conpl ete
the checklist before every dose, and they have to
docunent all this in the Tysabri infusion |og.

They al so receive training on the
i mportance of reporting adverse events to us

including PM.,, and they have to agree to submt to
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periodic audits, to verify that they are conpliant
with this.

So, once an infusion center becones
regi stered, now they are known to our centralized
di stribution system and they can begin receiving
Tysabri shipnents. So, they can have a snal
anmount of inventory on site, and then once all that
happens, the patient can begin receiving Tysabri
treat nents.

The other nechanisns in the systemto
facilitate close nmonitoring of the patient, close
clinical nonitoring of the patient are, number one,
the checklist. The purpose of the checklist is
many fold, so one purpose is to nmake sure that
there are no concomtant therapies being used, so
we reinforce that.

W reinforce the risk. W nake sure the
patient has read the Medication Guide, is aware of
the contents of the Medication Guide before each
dose, and also there is a neurol ogical screening
questionnaire to make sure the patient doesn't have

any new neurol ogi cal synptons that need to be
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investigated, and if those are detected, the dose
gets suspended and the neurol ogist gets called in.

So, we have a mechanismto call in the
neurol ogi st for cause if there are new neurol ogi ca
synptons. The ot her mechani smthat we have to
facilitate close followup with the neurologist is
in the Tysabri Registry where we ask for safety
informati on on that patient every six nonths.

So, that is neant to be a pronmpt to the
physician to, at a mninnum be aware of what the
patient's status is. They may choose to have the
patient in the office to evaluate that, they may do
it by phone. W leave that kind of flexibility in
the systemthere

So, what | amsaying is this is a highly
controll ed, closed, mandatory systemw th a | ot or
reginentation in it already. Wat you night be
proposing, | mean sort of this vial-by-vial sort of
distribution nodel that | believe is coming up in
one of the questions, the issue with that is that
is very different to how infusion centers operate.

Most i nfusion centers have a small anpunt
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of inventory on site, and what that allows themto
do is to pernmit scheduling of the patients in sone
| ogi cal fashion. As you saw yesterday, a |ot of
patients have a lot of difficulty traveling and
coming to their visits.

So, you can imagine if a patient shows up
for their appointnent, for their infusion, and the
vial isn't there, that is going to cause a | ot of
di sturbance to that patient, or simlarly, if the
patient shows up, the vial is there, but the
patient hasn't been authorized, these kind of
| ogistical issues are very inportant in the
managenent and the timng of these infusion
centers.

We did a survey also of infusion centers,
and we found out that nmany hospital-based and MS
centers, in fact, sinply don't want to participate
in a nodel where they would have no inventory on
site, because of all these burdensone issues for
their patients.

DR. KIEBURTZ: Currently, | just want to

reiterate the point you nade, that the six-nonth
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safety evaluation, which is mandatory, and if the
physi ci an doesn't do it and the patient doesn't do
it, they get disenrolled.

DR BXZIC  Yes.

DR KIEBURTZ: The physician can do that
in any way he or she feels is appropriate, there is
no gui dance on that. |In fact, they don't even have
to contact the patient.

DR BXZIC. W leave it at the discretion
of the physician. | think it would be very hard,
as a physician, to give an answer on the status of
your patient unless you have actually contacted
t hem

DR KIEBURTZ: | think we could nake a
recommendation to nake that clear, that, for
exanple, you can only fill out the six-nonth
eval uati on based on an in-person evaluation. |
want the conmittee to know that's the kind of
gui dance | believe the Agency is |ooking for

Dr. Katz.

DR. KATZ: A couple of things. There is

at least two issues that are inportant for us to
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hear the commttee's views on. One is how often
shoul d the patient be seen by the physician. You
have just said maybe every six nonths, and we need
to tal k about that, whether you want to do that at
all. So, that is one thing. That is how often
they shoul d be seen by the doctor.

The other is are the elements of the
registry, as currently proposed, are they being
foll owed the way they are supposed to be foll owed.
For exanple, there is supposed to be a checkli st
admi ni stered before each dose

One question is how do we know that is

happening if we think that is an inportant thing to

be done, how do we ensure that in real tine that is

actual | y happening. R ght now the sponsor is

proposing every six nonths to sort of assess how

well the systemis working on a nunber of fronts.
Let me propose a very intensively

moni tored, restrictive system It would be usefu

for us to know whether or not the comm ttee thinks

that it is too restrictive or not.

Along the lines of what Dr. MArthur is
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saying and al ong sort of the clozapine-like, you
know, no bl ood, no drug, no forns sent back to the
company or the distribution center, no next via
sent, you just heard why, froma | ogistical point
of view, that mght be very difficult to do. You
wi |l have to think about whether you agree with

t hat .

But in the nost restrictive scenario that
I would paint, in order to ensure that the dictates
of the registry are being followed, let's say the
checklist is being actually adm nistered every
mont h, the company or the distribution center would
have to get back a copy of that checklist filled
out to ensure that it is being followed
appropriately and therefore the drug can be
rel eased.

So, that is one sort of scenario, no drug
unl ess you get the forms, as Dr. MArthur put it,
on a nonthly basis. That would be probably the
nmost restrictive.

One ot her advantage of at |east getting

the forns back every nonth, if not making drug
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rel ease contingent on that, but one of the
advant ages of the distribution center getting the
forns back every month is that if a form doesn't
conme back, the distribution center or the conpany
can call the doctor in real tine and say how cone
no form how cone we didn't get last nonth's form

It could be because they forgot to send it
inor it could be because the patient discontinued
or something happened to the patient. It would be
a signal that sone followup is necessary. So, one
scenari o woul d be form sent back or sonething sent
back every nmonth to the distribution center and
followup to the doctor or the infusion center if a
particular nmonth's formisn't returned.

This doesn't require that the drug be
rel eased on nonthly basis. You could rel ease the
drug every six nmonths, let's say, but still require
that the form cone back every month, and if the
form doesn't conme back every nonth, then follow up,
as opposed to waiting for six nonths, because we
want to get this information in real tine. If a

patient has PM., you don't want to wait six nonths
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to hear about it or sonething el se bad.

So, that's one proposal. It could be
el ectronic, of course, the details to be worked
out. So, the question about should a form be sent
back every nonth independent of how often the drug
shoul d be sent, it is very useful for us to know
what the committee thinks about that kind of
system

DR. KIEBURTZ: Let me make sure
understand. So, imagine a systemin which six
mont hs' worth of drug is shipped and avail abl e at
the infusion site, but nmonthly, in advance of each
of those infusions, there needs to be forns.

If those forns are not received
el ectronically, fax, however, by the centra
distribution center, even though drug is at the
i nfusion center, there would be sone feedback to
the infusion center you are not supposed to
adm nister to that patient because you haven't
given us the information. |Is that it?

DR. KATZ: Sonething like that or just a

query why didn't we get the form back, and that
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woul d alert the conpany in real tine with a nonth's
| ag that sonething mght have happened to the
patient requiring further followup. Yes, that's

t he i dea.

DR KIEBURTZ: Just to expand on that a
little and perhaps a conclusion to it, if you then
had to have a physician-patient interaction on the
si x-nonth basis, the way you get your next six
months is that that happened, there is docunents
that that happened, and the prior six checklist
forns al so have to be on record, otherw se, you
can't get your next six nonths, so that |east you
woul dn't have redistribution.

Even if forms aren't coming, it may be
hard to stop those infusions, but the maxi num you
could do is an additional five w thout forns,
because then it would stop based on the next
eval uati on.

DR KATZ: Right, and neking each nonthly
dosage, the release of that dose contingent upon
getting the forms would be the nobst restrictive

because the physician could not possibly adm nister
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even the next dose because they wouldn't have it.

DR KIEBURTZ: W have heard some issues
about inpracticality around that.

Dr. Dal Pan

DR DAL PAN: | just wanted to refrane the
issue the way Dr. Wsowski franed it yesterday.

So, there is three things that we want to
hear about, that are separate but related, and nay
not be so separate. One is what actually allow the
patient to get each dose. Two is should there be
peri odi c reassessnents by the physician, and three,
peri odi c reauthorizations, and you can imagi ne a
system where you bundle all that into one or where
you separate them So, that is what we are
interested in hearing about.

The second issue is with regard to every
si x nonths Bi ogen |Idec contacting the physician
about PML and ot her serious adverse events,
opportuni stic infections, and our concern was that
fromthe surveillance point of view, that should
probably be nore frequent. O course, we would

like to hear what the conmittee has to say about
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that, as well.

DR KIEBURTZ: Dr. Couch.

DR. COUCH: Just along the sane I|ine,
would like to ask Dr. McArthur and Dr. Jung what
their feeling is on what the routine foll ow up
shoul d be for a stable MS patient, how often shoul d
that patient be seen in the regular world.

I amassunming that if the patient does
have additional synptonms and it | ooks like they are
having a rel apse, they are going to cone in anyway,
but if you have got a stable patient, what woul d be
your recomrendation for the length of tinme between
fol | ow ups?

DR KIEBURTZ: | amgoing to let Dr.

McArt hur speak to that and whatever el se he wanted
to speak to, and then Dr. Jung.

DR McARTHUR: | think the issue is not
their stability, but we are treating themw th an
active drug and a drug that potentially has side
effects. It looks |like the incidence is extrenely
low fortunately. So, | think initially, in a new

entry of this agent into the market, six nonths
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woul d be a reasonabl e conprom se

It is not practical for themto see a
neur ol ogi st every nonth or two nonths, and this is
probably not necessary, but every six nonths would
seem | i ke a reasonabl e conpromise. |f nothing
happens in ternms of safety issues over the next
coupl e of years, then, we could probably |iberalize
t hat .

I would just like to go back to the whol e
forms issue. You know, this is not rocket science.
I mean the fornms shoul d be web based. There is no
reason to be shuffling paper around the country.
The forns should be held centrally in a
Hl PAA- appr oved manner.

That means that Biogen |Idec and the FDA,
and whoever el se needs to nonitor these things,
knows that the forns are being conpleted relative
to the patients who have been registered into the
study. | nean to rely on things being faxed around
the country is just ludicrous, frankly. It should
all be web based.

How you do it in terns of releasing the
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drug, whether you have a small inventory for each
site with an authorization code, these are all just
details that can be worked out, but there needs to
be a mandate that that safety information gets back
before there is continuing use of the drug.

DR KIEBURTZ: Dr. Jung.

DR. JUNG | believe that given what we
have seen with the studies, that with the
hypersensitivity reactions and sonme of the probl ens
that can occur early on in treatnent, that probably
when you first initiate treatnent, seeing the
patient within the first three nonths would
probably be appropriate, and then if they are
stable, then, going to a six-nmonth period is pretty
appropri at e.

| am concerned about the idea that from
just the logistical standpoint, even for a
web-based system which | think is a great idea,
that given the nature of the patients that we are
taking care of, to expect themto be able to
snoot hly receive an infusion once a nonth based

upon feedback fromtheir physician on a nonthly
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basis is inpossible.

You are tal king about patients who are
traveling in fromperhaps rural areas to an M5
center for infusion, and the idea that if their
doct or happened to not have filled out a particul ar
formwi thin that week, and having the patient
turned back is just unacceptable | think

So, | think nonitoring is inportant, but
on a nonth-to-nonth basis trying to keep track of
that is not nmanageabl e.

DR KIEBURTZ: Let ne just clarify. |
think what we are tal king about on a
mont h-to-nonth, is that the inmmunosuppression
checklist and the PM. checklist is conpleted prior
to infusion, and that is what is sent, so that not
a physician assessnent, just those checklists
al though we are goi ng about the content of those,
that those are gone through prior to infusion and
are recorded.

The physician assessment--and | think you
make a reasonabl e suggestion--it would have to

happen before the first dose, at three nonths, six
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mont hs, and every six nonths thereafter seens |ike
a reasonabl e schedul e, getting back to Dal Pan's
quest i on.

But | just wanted to clarify the
di fference between a physician assessnent the
pre-infusion checklists, | think we are just
tal ki ng about receiving the pre-infusion
checkl i sts.

M5. SITCOV: Just in terms of the
pre-infusion checklist, as a potential consuner in
this, | very nuch care about the safety, but it
seenms so burdensone to really carry out, because so
many of us with M5, in the course of a week can
have synptonms that might show up and themrenmt,
and then show up again and then renmit, and it
doesn't nmean that | amhaving a flare-up, but if |
have got to report all of these, and a nurse who is
trained at this is perhaps assum ng or m ght be
trained to | ook at any synptom or any change, when
am | ever going to get the drug?

| speak of me in the singular. | nean

that really generically. It just strikes ne as
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very burdensone. | wonder if there is just another
way.

DR. KIEBURTZ: Dr. Koski

DR KOsSKI: | would like to actually
respond to certain aspects of that question and
then one ot her thing.

First of all, fluctuating synptons are an
aspect of MS, and | think anybody who takes care of
M5 patients realizes that. The difference is you
are trying to |l ook for a progressive type of
synptom t hat has extended over a period of tine
beyond when the patient has | ast been seen.

So, | don't think that that type of thing
woul d necessarily, you know, this fluctuating type
of synptomwoul d interrupt therapy at that tine.

The other thing | wanted to conment on is
sonmebody brought up the issue about a physician,

the "neurol ogi st,"” quote, unquote, that is caring
for the patient should perhaps see the patient if
there has been an infusion-related reaction

You know, nost of those are going to

happen very rapidly, you know, around the tine that

file:///C)/dummy/0308PERI.TXT (172 of 320) [3/17/2006 10:42:05 AM]

172



file:///Cl/dummy/0308PERI. TXT

173
you actually get the infusion. Again, | can't
speak for all infusion centers. | know with our
own infusion center, we actually do have a
physician on site. That physician would see that
patient for the infusion-related reaction and
respond appropriately.

So, it nmay not be the sanme person, but
usually, that is right at the tinme the treatnment is
goi ng forward.

DR KIEBURTZ: Dr. Katz

DR KATZ: W are now getting into | think
questions of the substance of the questionnaire or
the checklist, and we have questions specifically.
One of themis up there.

I would just like to know whet her or not
there is nore or | ess general, before we get to
those substantive questions, whether or not there
is nore or |ess general consensus that, for
exanple, the requirenment that the formbe sent back
to the sponsor on a nonthly basis is sonething that
we shoul d inpose.

That is the | ast suggestion that was on
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the table, but I don't know if there is genera
agreenent that that is sonething that should be
part of this.

DR KIEBURTZ: | agree. Before we get to
t he substance of the checklist, both about PM. risk
and i munosuppressant risk, let's tal k about the
format in which it would be filled out.

Dr. Hughes, Porter, then Tenple.

DR. M HUGHES: M question is on another
issue, so |l will pass for the nonent.

DR, PORTER. MW viewis very sinple, and
that is, | have no objection to the concept of
havi ng these nonthly forns com ng back and havi ng
it sort of a mandatory process, but | think the
forms should be at the infusion center, and if the
patient arrives and there is no formfilled out,
there should be a nurse available to fill out the
form so that they could do it on site, right there
on site.

DR KIEBURTZ: That's the intention

DR. PORTER: And then the patient isn't

penal i zed for conming 100 mles to get their
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i nfusi on because sonebody didn't do it, or didn't
do the | ast one, whatever.

DR. KIEBURTZ: That is where the forns
woul d be. They couldn't be conpleted in advance or
anywhere el se but at the tine of the infusion.

DR. PORTER: As long as the patient isn't
penal i zed, because the patient is the one that is
left holding the bag in these processes, as has
been poi nted out al ready.

DR KIEBURTZ: If it's an authorized
i nfusion center, there should be no difficulty in
having the forms and filling themout. That would
be who woul d be an authorized infusion center that
they have themand can fill them out.

DR. PORTER: Exactly.

DR KIEBURTZ: Dr. Tenple

DR TEMPLE: That is what | was
addressing. What | hear people saying about this
is that you would learn early whether the forns are
not being filled out, but that would not affect the
infusion on the day they failed to fill it out. It

would rem nd themthat there is sonething they had
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been check, so during the next nonth, they would
call up, ask what is going on, and so on. So, it
woul d really affect that infusion

DR KIEBURTZ: No, | nean there is going
to be the risk of infusing soneone who has synptons
of PML at the time they are infused, because
sonmeone may not use the checklist as appropriate.

DR TEMPLE: But you woul d know t hat
within a short amount of tine.

DR KI EBURTZ: You would know how many
i nfusi ons are happeni ng without forns being filled
out based on how many don't cone back, but it won't
prevent that from happening if people flaunt what
they are supposed to do.

Dr. Koski

DR KOSKI: No, Dr. Tenple's coment was

DR KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN: Again, presumably, this
woul d be a web-based system so that the reporting
woul d be automatic, you fill out the formand the

formis reported, so that what you are doing is
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| ooking for a longer termconpliance of every six
mont hs you revi ew and you say we shipped for this
nunber of patients, and we only have this nunber of
forns, if you are a bad actor and if you don't fix
this, we are stopping.

Now, the content, again, that is a
different issue, and | think we will get to that

| at er.

DR KIEBURTZ: | would al so just about one

of the details here, which | would like to sort of
cover (a) through (e) before we go on to (f), (9),
and (h), and | think (d) and (e) are nooted
actually. | think we are done with (d) and (e).
We are only tal king about giving this to M5
patients who fulfill whatever the restrictions are
that you concl ude on.

Is that fair? AmI| mssing sone
di scussion on (d) and (e), which is restriction to
only MsS patients, restriction to only MS patients

deened appropriate in Question 7? Al right.

So, if, in fact, you had a distribution of

6 nonths' worth of vials, | think it would be
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important that those vials be designated
specifically for a patient, that the stock you have
is not fungible, you can't nove it around for a
different subject, that it cones, it is for that
person, and if they drop out or fail to neet
criterion, it would be possible to retrieve those
specific vials that were for that specific patient.

What do peopl e think about that?

DR. PORTER: Actually, | think that is a
little bit heavy on the bureaucratic side. | think
that makes an extra burden on the infusion center
and on the sponsor, and | don't think it's
necessary.

I think you have got this process. |If you
have sonme vials available, it gives the infusion
center flexibility, because sonmething is going to
happen. Something is going to happen where you
need an infusion set for a patient who is right
here right now, but you don't happen to have their
name on it.

I think that what will happen is that you

will end up with people comng to the center, and
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they won't have one with their nane on it, and this
will keep themfromagetting infused, and it will be
unnecessarily bureaucratic.

I don't think there is anything wong with
having, |ike you have in a pharmacy, a set of
i nfusi on packages that don't have people's nanme on
it.

DR KIEBURTZ: Oher coments on that?

Dr. Col dstein.

DR GOLDSTEIN: A question for the FDA
You have done similar things. | guess cl ozapi ne was
one exanple. How does this work in reality?
mean we are very concerned obviously about putting
unnecessary burdens on the patients and on the
reporters. At the same time, we want to nake sure
that the data is being reported and reported
accurately.

So, how have you nmanaged these types of
things in the past?

DR. KATZ: Fromthe point of view of
getting the next week's drug, and again, as Dr.

Tenpl e said yesterday, the actual frequency has
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changed over time and changes with tinme, but the
patient doesn't get their prescription filled unti
the pharnmacy sees that they have had a bl ood count
taken every week, well, again, every week in the
beginning and then it's less frequently over tine.

Again, there are provisions that if you
meet certain criteria, you have had a case of
agran, you are in the registry and you were
prevented theoretically fromever getting that drug
again, so |l think it works pretty well as far as we
know.

DR. GOLDSTEIN: And you are capable, and
the FDA is capable of nonitoring that and you feel
that the data that you are getting is reliable and
accurate and conpl et e.

DR KIEBURTZ: Dr. Tenple

DR. TEMPLE: Well, just to observe that
the burdensonme part in some ways, but not an
unreasonabl e one | guess, | would say is the fact
that there is a pre-infusion checklist.

Having it be web-based and going to

sonebody, so they can see if it is being filled out
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doesn't really add to the burden all that nuch.
That just says you are mmking sure it happens.
It's as burdensone as it was before as |ong as
people do it.

But we are very mndful of not making it
i mpossible to use the drug, so you need to tell us
whet her you think sone of these things are
excessive or not. That is one of the things we are
interested in.

DR KIEBURTZ: Go ahead, Dr. Katz

DR. KATZ: The nmjor purpose of this
requirenent to have the forms be sent back on a
monthly basis, if that is what you agree to, is not
to second guess the decision nade at the infusion
center as to whether or not the drug ought to be
infused at that particular tine really.

It is really to see that the process that
is in place is actually being followed. It is
really a check on conpliance, if you wll.

DR KIEBURTZ: Dr. MArthur.

DR. MCARTHUR: | agree with Dr. Porter. |

think the practicalities, if you follow the
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cl ozapi ne nodel, the pharmacy has a big bottle of
clozapine, it is not in an individual patient's
nane. They just dispense fromthat bottle.

If we followed that nodel here, the thing
that we want to put in place and nake sure that it
is happening is the safety reporting on a
continuing basis, and if that is left too nuch to
the discretion of the infusion center w thout any
consequences, neani ng we have been checki ng your
web-based forns or your paper-based forns, and they
haven't been com ng back regularly, we are not
going to ship your next six months batch of
Tysabri .

That is where | would go.

DR. KIEBURTZ: And if you have a pool, the
unit of analysis noves fromthe patient to the
center, and there are risks inherent in that,
because if a center is not in conpliance in
general, you anplify the risk, because the
nonconpl i ance of a center can be anplified across
dozens of patients if they are infusing it

i mproperly by intent or mstake, whereas, if you
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restrict the unit of analysis to the patient, the
worst you can do is infuse in that person outside

So, it is a different check and bal ance.
We tend to think of what is the good, but we also
have to consider what is the possible in this
particul ar scenario, and there is a risk involved.

Dr. Katz.

DR. KATZ: | have another specific
question. Let's say that the fornms are required to
be filled out nmonthly and received centrally with
that frequency. |If a particular form let's say
patients are getting drug for six nmonths, and now
on the seventh nonth, that form doesn't cone back,
woul d the cormittee require the sponsor to call in
real tine the infusion center and say how conme we
didn't get the fornf

We are tal king about going back every six
mont hs and sort of seeing howit is going, and
maybe won't get the next six, you know, adnonishing
the infusion center you are not going to get your
next six-nonth supply if you don't fill out the

form
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So, | am wondering whet her or not, because
this is an idea we had floated, that if a
particular nmonthly formon a particular patient
doesn't cone back, should the sponsor be required
to follow up on that, because that could be the
first sign that something has happened.

DR KIEBURTZ: Dr. Porter and then Dr.
Koski .

DR. PORTER: | actually think that is
probably a conprom se that is reasonable as |ong as
it doesn't prohibit the patient who has travel ed
150 miles to the infusion center to get their next
i nfusion, but asking the conpany to follow up every
30 days is not so burdensone, because they should
be tracki ng these anyhow.

I find that an acceptabl e conprom se
What | amreally worried about is trying to | abe
the vials with the patient's nanme, because | think
that will fall apart and nake life very difficult
and a | ot of unhappy patients.

DR. KIEBURTZ: Dr. Koski

DR KOSKI: At least it's ny
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under st andi ng, the way | understood the
distribution center, that it wasn't going to go to
a pharmacy, that it was going directly to the
i nfusion center.

So, | do think that sone type of nandatory
moni toring of return of those forns is very
important on a regular nonthly or binonthly basis.

DR KIEBURTZ: W haven't spoken to this,
but some | evel of conpliance or rigor in which a
center is applying these things mght |ead to--we
tal ked about deactivating a patient and
deactivating a physician, but we didn't talk about
deactivating a center.

The anplifying effect of a center problem
could go across multiple physicians and hundreds of
patients, so | don't believe the sponsor spoke to
the criteria for deactivating center, an infusion
center.

DR BQZIC. CQur proposal is the infusion
centers are attesting that they are going to be
doi ng the checklists, they are docunenting that

they are doing them and we are going to be
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audi ting them

If a center is nonconpliant, they will be
deactivated. So, | wanted to nmake that explicit,
as wel | .

The other thing | wanted to say about this
busi ness of vials comng on with a patient's name
on it, nost hospital pharnacies sinply don't
purchase drug in that way. They purchase it in
smal |l quantities, in this case for natalizunmab, but
they don't have the patient's nane on them and
again it speaks to that notion of having a little
bit of scheduling flexibility.

Then, the pharnmacy woul d receive the drug
in the hospital, and they would put the patient's
nane on it and issue it to the infusion center. So
again, | just think there is a big burden on
shi pping on an individual patient basis with the
patient's nane on it, and | think Dr. MArthur
spoke to that, as well.

The | ast business here is discontinuations
due to foll owup, the discontinuations and

following up on them You saw di scontinuations in
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clinical trials, but those are not reflective of
what happens in the real world, and we know from
many data that on current ABCR therapy, patients
can di scontinue at an annual rate of 20 percent,
and they nost discontinue for all sorts of reasons.

So, we were to follow up, you know, within
a nmonth of soneone not bringing in a checklist,
that could lead to 1ot of phone calls both to the
i nfusi on center and to the physician. Most of
those phone calls will end up finding out that the
di scontinuation was, in fact, not related due to
PM_, because PML is a very rare event.

So, | guess what | am suggesting is that
that is an enornous anount of burden on the
i nfusi on center and the physician, when, | think
what we are proposing is extrenely focused and
targeted, and very targeted on the problem at hand.

We have heard from focus groups, from
physicians, that if they have a case of PM., they
are going to report it to us, and | think that
speaks to the nature of the event, the |evel of

concern, the seriousness of the event, and then we
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have this additional |ayer of tracking where we are
asking the doctor every six nonths, on every
patient, under penalty of de-enrollment to provide
us with those data.

So, you know, we carefully considered al
these options, and we believe we found the right
bal ance of, you know, patient protection and al so
burden and feasibility, and we really tried very
hard to find that right bal ance

DR KIEBURTZ: One thing we haven't
di scussed, but would hel p address one of your
concerns is if when soneone di scontinues, that that
actively be reported rather than retrospectively
grabbing that on a six-nonth | ook.

That would help issues. It is one of the
actual |y hardest things to know is when soneone
actually went off treatnment, and it would be
i mportant for surveillance and understandi ng the
actual cunul ative exposure, and that can only be
addressed by knowi ng an end date for treatnent.

We are not going to discuss this a whole

| ot nore.
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Dr. Gol dstein.

DR. GOLDSTEIN: So, what you propose then
is to put that as to one of the things that is
reported as part of the regularly reported registry
information, that if somebody goes off therapy,
that that is reported as one of those nmonthly
reports, is that right?

So, it would be information on it, other
serious adverse events and/or discontinuing therapy
woul d then be added to those nonthly reports, and
presumably, there woul d be sonme way of saying the
reason.

DR KIEBURTZ: Currently, there is no
mont hly reports.

DR GOLDSTEIN: Wth the infusions.

DR KIEBURTZ: Checkli sts.

DR GOLDSTEIN: Right, with the infusions.

Dr. Jung.

DR JUNG W nentioned de-enrol | nent of
centers and of physicians. W haven't really
addressed, and | don't think is in the questions,

how does one get re-enrolled if one gets
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de-enrol | ed.

W don't want there to be a nominal slap
on the wist if a center is consistently not being
conpliant, yet, we also need to recognize that we
may need to allow sone centers to cone back and
show t hat they have had i nprovenent.

So, is there a plan that has been thought
out about that?

DR. BaZIC. If this becomes the proposal,
the accepted proposal, we will work with the FDA on

the nature and nore details around the plan.

DR. KIEBURTZ: So, let's recap and go back

to (a).

So, there is a patient registry, what
informati on would be in that. This is the sponsor
contacting the prescribing physician, every six
months is the current frequency, to find out about
deaths, PM., other serious opportunistic
i nfections, and treatnent discontinuations, and we
have proposed to add to that other serious adverse
events.

There are other things that are in (a)
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that we have not tal ked about including. Use of
i ntravenous steroids is another thing that woul d be
worth tracking on a six-nonth basis.

Ski ppi ng over (b), because we haven't
really tal ked about (b) very much, what the cohort
study m ght be. Regarding restrictions on the
distribution system | don't want to go through
each of these things, but have you heard enough
di scussi on about the issues what night be
pertinent, or do you want to hear sone nore
speci fi ¢ nenber-by-nenber comrents on how
restrictive this mght be?

DR KATZ: The one thing | think | heard,
maybe | wanted to hear it, was that the form should
be sent back monthly to the sponsor, and that if, |
guess over sone period of time, froma given
center, the forms are not returned, there is sone
i nteraction.

We just heard the sponsor say that
followi ng up a particular patient whose | ast
mont h'' s form has not been received, follow ng up on

a patient-by-patient basis in that way is
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potentially problematic. | don't think | know what
the committee thinks about whether or not there
shoul d be specific followup for a specific patient
if the previous nonth's form has not been received
back. | don't get a sense of where the committee
is on that.

DR KIEBURTZ: Just to get to that
question, for a given patient, should the infusion
center and/or the prescribing physician be
contacted to be made aware that the required forns
that were to be conpleted prior to infusion were
not received on the nost recent infusion?

I's that sonething that should be fed back
to the centers and the prescribing physicians?

Dr. Porter.

DR, PORTER. | think what you are saying
is reasonable as long as the patient who has
arrived on the site isn't penalized.

DR KIEBURTZ: The infusion is done, they
are gone. This is a retrospective. You infused
this patient, and we didn't get the forns that you

were supposed to fill out beforehand. There is the
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inplicit threat that if that carries on for |ong,
then, you are going to be deactivated.

The question of how | ong does that go on
for, or how nuch followup, | don't know that we
need to get into that.

DR. KATZ: | amactually nore interested
in not so much the adnmonition or the threat, but
finding out whether or not the patient was lost to
foll owup and sonet hi ng bad happened.

DR TEMPLE: How do they know specifically
that an infusion was, in fact, given?

DR KATZ: How does who know?

DR. TEMPLE: How does the conpany know?

DR KATZ: Well, they won't know unl ess
they get the form back.

DR, TEMPLE: No, what | amsaying is they
don't get a form How do they know that an
i nfusi on was gi ven, but no form came?

DR KATZ: They don't know what. All they
know is that the formdidn't come back. The way
you follow up, a patient is supposed to get

treatment nore or less every nonth. So, if a
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pati ent has been getting it for X nunber of nonths,
and then the next nonth's formis not received,
there is a nunber of possibilities.

They deci ded not to take the drug anynore,
that is one possibility. The other possibility is
that the patient is lost, didn't cone back, you
know, is truly lost to followup, and you like to
find out what happened to that patient.

DR. TEMPLE: So, what they will notice is
that sonebody who has been getting infusions nowis
mssing a formfor a period of tine. | guess ny
gut says sonetimes a nonth m ght be too short to
know. Maybe they were out of the country for a
mont h, and you ni ght have to wait another nonth.

DR. KATZ: But you could find that out.
You would call up the infusion center

DR. TEMPLE: So, you would have a sort of
expected time of arrival

DR KIEBURTZ: Once soneone has been
approved and they are registered, one would
anticipate that forns would be com ng on a regul ar

basis with some periodicity because either that
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shoul d happen, the person has discontinued, died,
lost to followup, or they forgot to do it.

I think not getting a formshould trigger
a clarification, what happened here.

DR. TEMPLE: So, as part of the registry,
it seems to ne they will need to set up some kind
of trigger that says if it doesn't show up by
bl ank, | have got a question

DR KIEBURTZ: Right.

Dr. MArthur.

DR McARTHUR: | guess | am mi ssing
somet hing here. If my electric conpany can send me
a bill once a nonth, and if | fail to pay, send ne

rem nder notices, we should be able to have a
systemthat a patient is scheduled for a 10:00 a. m
appoi ntment in the infusion center, they arrive,
the pre-infusion checklist is conpleted.

The patient has the infusion. The
presence or absence of infusion reactions are
docunent ed, and those data are conpleted on |ine
during that visit, at the end of that visit, within

a 24-hour period into this web-based system
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That gives you, not only the pre-infusion
checklist. It tells you that the infusion was
done, and it tells you whether there are any
reactions to the drug.

What is the probl enf

DR. TEMPLE: There is no objection, but
you don't know, if you are the conpany, that the
i nfusion was, in fact, given if they don't report
to you. You can only know that you expect an
i nfusion to be given, because one was given two
nmont hs bef ore.

DR. MARTHUR: Right. So, that woul d
trigger a tel ephone call to the infusion center to
find out if the patient has devel oped PM.

DR. TEMPLE: | amjust saying they are
going to have to have an expected date for each
patient.

DR. KIEBURTZ: | don't think anyone can
disagree with that. | think we did hear sone
pushback fromthe sponsor about bei ng concerned
about having to initiate the dunning letter to

continue the analogy fromthe electric conpany.
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Dr. Gol dstein.

DR. GOLDSTEIN: | was just going to nake a
simlar kind of comment, that this kind of system
can largely be automated, and it's an automatic
thing. You know, the report goes in, and it's an
automatic feedback if the report is mssing, and
then you get at the end of a certain period of
time, a sumary report they were missing X nunber
of reports.

Then, you could follow up for the
i ndi vidual patient, but also the surveillance of a
center, as well, so it is sort of a double I|evel
| ook of control, but all of this can be conpletely
automated. You know, there is no papers flying
around here.

DR KIEBURTZ: Dr. Jung.

DR. JUNG Just the point of practicality.
Perhaps as we are designing this form the ability
to mark a couple of things would be hel pful and may
al | ow t he sponsor not to make a | ot of phone calls.

First of all, patients go on vacation, and

so if we know that there will be an anticipated
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halt to the infusion for a period of tine, maybe
that can be put in there, so that it doesn't
trigger a call.

Nunber two, the ability to transfer
physi cians. W know that sonetines patients nove
fromone doctor to the next, so the ability to
easily nove that patient as opposed to the
physician in ternms of nmonitoring mght be a
reasonabl e thing to consider.

DR KIEBURTZ: |If you were to follow Dr.
McArthur's nodel, if it's conpleted at the end of
an infusion, if you could indicate the next
anticipated infusion date, that would then reset
the clock as to when you woul d next expect a form

I think we have had enough di scussion
about those things. W have not discussed two
things which | want to do before we break for
| unch.

One is there is in addition to the
registry, which | remind you is mandatory and for

everyone, the proposal to have a nore expanded

cohort, which would be a subset of people followed
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for sone period of tine with nore intensive
eval uations in the mandatory registry.

We have already heard from Dr. Hughes sone
t hought s about that. Maybe you want to reiterate
t hose.

DR. M HUGHES: | can reiterate sone. To
me, the registry is really collecting information
about exposure and PM_, PM. nortality, and it woul d
probably provide very useful information on that
sinply because PML is so rare in untreated
patients.

When we go to the cohort study, |I amless
clear what the real objective is for this study.

If it isreally to | ook at SAEs, other infections,
and so on, then, | think it is striking to recal
that in the two random zed trials that we have

| ooked at so far, the differences in the rates of
those events are potentially relatively small, and
that's in a controlled setting.

So, it is difficult for me to see that the
observational study is going to provide a |ot of

useful information on those sorts of events in the
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absence of having a control group.
I nentioned earlier the idea that maybe

i nstead of the observational study, there should be
random zed trials which seek to nove into answering
sonme other questions of interest. The alternative
is to have a nonrandom zed control group in this
particular study in which you would collect the
sane sorts of information about infections, and so

forth.

So, | think to ne, the observational study

as it is currently designed, | don't think it is
going to provide particularly useful information in
the absence of a control group

DR KIEBURTZ: Dr. Gol dstein.

DR. GOLDSTEIN: | totally agree with that
position. If you design a study, you have to know
what question it is you are trying to answer, and
amnot entirely clear what question is being
answered by this observational study.

On the other hand, as we polled the
committee for an earlier question, we were split

evenly as to whether the drug should be first Iine
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therapy or not, and there is clearly a mjor
uncertainty about that, and | think that is a ngjor
clinical question for physicians caring for
patients with this disease, as well as for the
patients, as well.

So, rather than investing tine and energy
for an unclear question, for an unclear reason, |
woul d much rather the effort be put into answering
a question that is of direct clinical relevance of
i mportance, which is nmy view would be that
head-t o- head conparison as first |line therapy.

Then, we will have the data as opposed to
debating the data.

DR KIEBURTZ: Wuld you like to clarify
what the ains of the observational cohort are for
us briefly?

DR BQZIC. Actually, let's just go
through ny core slide.

[Slide.]

The primary goal of the observationa
cohort study was to evaluate the safety of Tysabri

in the clinical practice setting and over the |ong
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term W understand the safety of common events,
such as all SAEs, | think very well based on the
clinical trial data, and we understand those quite
wel | through the end of the two-year period,
because that is where nost of our data are.

So, what we don't know as well is what
will be the safety in the clinical practice
setting. So, that is the nunber one goal of the

st udy.

The other goal of the study is what is the

safety overall beyond two years of dosing, and so
that is why the study is five years in |ength.

We can't address the safety in the
clinical practice by doing clinical trials, and
that is why we are proposing this study. Then, the
|l ong-termnature of it, five years again, you only
get that in an observational cohort study of this
ki nd.

The second issue that cane up was the
control group. There are a variety of ways of
| ooki ng at these data and we are proposing | ooking

at an external control group, a variety of
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di fferent ones.

So, for exanple, we could go back to the
clinical trial data and conpare back to the
clinical trial data, and ask the question, you
know, if malignancies are occurring at a certain
percentage rate in the clinical trials, now at
what rate are they occurring in the clinica
practice setting and over the long term

So, | think that is one question that we
could answer with this study. W could also go
back to other databases, |ike the SEER dat abase,
and ask are the rates of events for malignancies
over the long termwi th natalizumab what we woul d
expect based on SEER  So, there are a nunber of
val uabl e things we could learn fromthis study.

I think in terns of getting an interna
control group, like a disease-based registry, you
know, part of the issue with that is, number one,
there is a practicality issue that, in general, it
can be very difficult to enroll disease registries,
because if you think about it, Tysabri-treated

patients will be quite notivated to enter in this
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type of study, whereas, patients on other therapies
may see |less of a reason to participate in this
type of study, so there is a practical reason here.

The other reason is that having an
internal control group, like in a disease registry,
doesn't completely elimnate bias by any neans,
because the practice patterns for Tysabri may be
quite different than they are for the ABCR drugs,
and that, in and of itself, may influence the type
of safety events that you are observing.

So, an internal control group will sinply
not elimnate the bias, and that is why we are
proposi ng an open-|abel design for that.

Finally, let ne just go through the next
slide, which is the sanple size calculation slide,
pl ease.

[Slide.]

So, | just wanted to share your thoughts
on how we sized this study. W sized this study to
| ook at small increases in rare adverse events, and
these could be any types of adverse events, but

they are rare events that m ght not have been
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picked up in trials, but which sonetines nmght be
pi cked up in clinical practice when you treat nore
patients.

So, what | wanted to show you was that
this study is really fully powered to address
really very small differences that m ght occur
between the clinical trial setting and in the
clinical practice setting.

So, what | have shown you here are the
events in clinical trials and the rates of those
events as a function of, for exanple, the serious
infections occurred at 1.4 per 100 person years in
clinical trials.

This study is fully powered to detect a
1.5 times increase in that rate, which | think is a
very conservative viewpoint. Sinmlarly, even for
serious opportunistic infections, which | know we
are collecting in the overall registry, this study
is, in fact, fully powered to | ook at those.

Those events occurred at 0.07 per 100
person years. | amcounting the two PM. cases and

the Cryptosporidiumin the MS pl acebo-controll ed
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experience as the rate. That study is fully
powered to | ook at even very small changes in that
rate, let alone all serious adverse events, which
occurred at an incidence of 7.5 percent annually.

So, what | amsaying is this study is very
wel |l powered to detect small increases in rare
adverse events, and that is why we woul d advocate
for collecting all serious adverse events in this
study, but not in the Tysabri Registry, because
this study is fully powered to address common
serious adverse events.

The last thing | wanted to address was in
the Tysabri Registry, | know the committee has nade
a proposal to collect all serious adverse events on
patients. Again, the incidence of serious adverse
events in the clinical trial setting is 7.5 percent
per year, and what we are tal ki ng about collecting
are hospitalizations for M rel apses,
hospitalization for UTls, hospitalizations for
common bacterial pneunoni as.

Qur recommendati on woul d be that we can

really gain a very good understandi ng of those
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types of events froma 5,000-patient five-year
study, and we don't need to do it in the Tysabri
Regi stry.

DR KIEBURTZ: Thank you

Dr. MArthur.

DR. McARTHUR  So, you say fully powered

Do you have actually the power estinates?

DR BQZIC. What this is, is a probability

estimate, because you are comparing between a

background rate and | ooking at your ability to

detect a 1.5 tines increase in that rate, soit's a

95 percent probability estimte.

DR KIEBURTZ: | would be interested,
mean | think your inferential abilities regarding
what the cause of that increased rate would be
rather limted in having an historical group that
may have a lot of different characteristics than
the treated group, so | amnot sure. You could
detect a difference, but it would be difficult to
know what to ascribe it to.

Dr. Hughes.

DR M HUGHES: | guess | would like to
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make much the sane comment. You are sort of
argui ng agai nst yoursel f about using the placebo
period of these trials when you think that the
rationale for having this study is there may be
different rates in clinical practice, there may be
different rates over the long term

DR BQZIC. But ny point is that an
internal control group will actually not be that
hel pful , because you may, in fact, have different
patients being treated with Tysabri than patients
treated with ABCR

You know, doctors may choose to use
Tysabri in a different way and in different types
of patients regardless of the indication statenent,

and that may influence the safety profile. So, you

will still have that difficulty in interpreting the
dat a.

DR. M HUGHES: | guess at the end of the
day, | don't know if this observational study adds

a whole ot to the information that is needed to
eval uate the drug.

DR KIEBURTZ: Thank you. | think it
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woul d be a reasonable thing to ask the commttee
anot her set of Yes/No questions, or one Yes/No
question, which is the foll ow ng:

Do you think it's crucial for the sponsor
to commit to such a cohort study given that we have
asked that the serious AEs be incorporated in to
the registry?

DR. PORTER. And that you are going to
have nont hly nonitoring.

DR KIEBURTZ: Co ahead, Dr. Sacco

DR. SACCO | think the only thing that is
mssing in the registry are certain other baseline
vari abl es that others have raised before, so when
you want to start teasing apart potential factors,
risk factors for serious outconmes, the registry my
not have the baseline information you need.

So, if we want to have the registry answer
that question, then, |I think the registry has to be
expanded a little bit with certain baseline
information to | ook at either by EDSS, by just
other variables that could be predictive of adverse

risk.
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That is my concern about trying to have
the registry do that.

I was going to say for the cohort study,
dependi ng on the outcone of interest, | agree for
PM_, if it's 1 per 1,000 and we have five of them
it is going to be hard to tease out risk factors,
but for certain other outcones, nmaybe that have a
cumul ative risk that is a little greater, maybe we
wi ||, dependi ng on what baseline characteristics
they collect, be able to tease out groups that seem
to have a little greater risk depending on the
proportionate outcone.

DR KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN: | assune that these
baseline factors m ght be incorporated into that
initial enrollnent form and then we would have
that data, and you could do those types of
anal yses.

DR KIEBURTZ: Renenber there is no
clinical denmographic baseline features. | believe
the only thing that is proposed, Dr. Sandrock, the

only thing that is currently proposed at entry is
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an MR, is that correct?

DR BQzZIC. The data collection in the
observational cohort study in terms of the
denogr aphics of the patient?

DR KIEBURTZ: No, that is a separate
quest i on.

DR BXZIC. In the registry, it will be
just patient nane and age and di agnosi s.

DR. KIEBURTZ: But wasn't there to be a
baseline MRl before initiation of treatnent?

DR BXzZIC. Right, we are asking the
doctors to give us--well, we are asking that they
do the baseline MR, we are not collecting that
i nformation, because that information will be
really not very | mean | think relevant to us in
terns of just finding the incidence.

DR, KI EBURTZ: You answered ny question,
t hank you.

So, that is the only bit of information
unl ess there is a cohort study, which would gather
more i nformati on by EDSS and ot her

clinical--whatever else. The registry won't have
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that infornation.

Dr. Koski .

DR. KOSKI: | actually would like to
propose that we tal k about sone eval uations that
shoul d be done or what we think ought to be done on
patients prior to being placed on Tysabri. | don't
think that is discussed in any of the questions.
sort of took a fast | ook.

In other words, if sonething in addition
to an MRl ought to be done or recomended.

DR KIEBURTZ: So, (h) is sort of what
ot her potential ongoing nonitoring, and | suppose
we could add to that baseline nonitoring.

DR KOsKI: Right, | amtalking about
basel i ne.

DR KIEBURTZ: GCo ahead.

DR KOSKI: | mean the thing is that to ny

way of thinking, | think definitely, you know, an
MRl woul d be absolutely mandatory for a | ot of the
reasons that we tal ked about earlier in terns of

di sease activity.

In addition, | would honestly also fee
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that in addition to sonebody sort of saying, well,
I don't think I amimunosuppressed, | think that
things |like maybe total |ynphocyte counts, perhaps
skin testing, as | nentioned earlier, ought to also
be considered, and then in addition, and | know
that there will be sone resistance to this, | think
that there ought to be a baseline CSF exam nation
with perhaps some PCR data done

I know that a lot of that in the
begi nni ng, you know, presumably is going to be
totally negative, but | think it would be hel pfu
in terms of the subsequent eval uations of patients,
those that do have a probl em

DR KIEBURTZ: Dr. Tenple

DR. TEMPLE: | don't want to interrupt
that discussion. | will ask ny question |ater

DR KIEBURTZ: Dr. Porter.

DR PORTER Vell, as an old-tine
neur ol ogi st who did a |l ot of LPs when you had very
little else to do, and you didn't have MRl scans.

I like LPs, but | actually, in today's world, they

are considered an invasive test, and | would have
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to know-let me finish--1 would have to know for
sure that | was really going to get an extrenely
val uabl e amount of information that would really
direct me toward the process of what is happening
with PML before | would be enthusiastic about LPs
for patients before they could get what half of you
think is a first |ine drug.

Now, we are doing LPs before the process.
| did agree with second line drug. | am against
the idea of doing LPs before the drug is given

DR KIEBURTZ: Dr. Jung

DR. JUNG | would agree with Dr. Koski
that a cerebral spinal fluid analysis prior to
initiating Tysabri treatment would be critical. W
don't know what we don't know, and we have already
heard fromthe experts that we don't know
adequately what occurs in the spinal fluid, and
unl ess we collect that data, we are not going to
ever find out.

DR KIEBURTZ: Dr. Couch.

DR. COUCH: Using Tysabri is going to be

an invasive procedure, and we want to be as sure as
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possible, and | think making it as safe as
possi bl e, that we have the correct diagnhosis is
critical. There is a lot of MR scans that are
read as being conpatible with nultiple sclerosis,
that don't turn out to be M

So, | would agree that doing the spina
tap with oligoclonal bands or whatever else we
could do to try to nake certain we have the
di agnosi s woul d be advi sabl e.

Secondly, | agree with Dr. Jung that now
we have we have anot her piece of the baseline for
| at er compari son.

DR JUNG | didn't nean to say that we
shoul d be checking spinal fluid for oligoclona
bands. | neant to say for JC virus.

DR KIEBURTZ: W previously tal ked about
serumtesting for JCvirus and |l earned that it has
a poor specificity and in addition to | ow
sensitivity, at least in this situation and in
other situations, and | am not sure that CSF
i mproves upon that.

Dr. difford, do you want to coment on
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t hat ?

DR CLIFFORD: Yes, | think that it is
important for the conmttee to renenber what has
been done al ready.

I, too, love to do LPs, do several a week
on a research basis, and | think LPs belong in
research settings unless there is a clear
i ndi cati on.

In this case, | would rem nd you that we
had CSF anal ysis on patients on natalizunmab, or
actually not on natalizumab, but within three
mont hs of the discontinuation of natalizumab, which
we know that the biologic effect carries over after
the last infusion, so we did a | arge nunber, 400 or
so LPs on patients in this situation. W found no
JC DNA with the npbst sensitive research assay that
we coul d use

So, | think that making it a practice to
say you nmust do an LP so that we have this negative
substantiated is really an extraordinary idea. |
really think it is unrealistic. Further, M

patients, so there was a concern when we started
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this business, is there sonme relation of 1
demyelinating di sease with another, of JC with M5,
and there was a somewhat confusing paper in the
literature that suggested that m ght be the case

W contended that wasn't the case, but we
are not satisfied with that, and so got these 400
sanpl es fromthe Karolinska of docunented M5
patients, |looked with the nost sensitive assay.
These were negative, as well.

I think with 800 sanples, carefully | ooked
at including 400 on the drug, that this would be
real |l y unreasonabl e.

DR KIEBURTZ: Dr. MArthur.

DR McARTHUR: | would concur with Dr.
Cifford. | think enough is being done with spina
fluid already, not to make this a nandate.

| urged before that there be sone attenpt
to bank serum and al t hough PCR may have limted
sensitivity and specificity, we don't know what is
going to come down the pipeline in terns of
proteom cs or other markers. |If we don't have the

banked speci nens, we are never going to be able to
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use them so | would urge that we at |east bank
serum at basel i ne.

DR. KIEBURTZ: | think we have heard a
coupl e different proposals regarding what clinica
and | aboratory assessnents m ght be necessary
bef ore prescribing Tysabri, and this particul ar
noti on about having to have a JC PCR negative CSF
before prescribing it, we have not discussed right
now. | have got to say | ama little bit taken
aback, | would have to agree with Dr. MArthur and
Dr. difford that that seens |ike an excessively
hi gh bar to place on access to treatnent.

Dr. Rudick

DR RUDICK: | just wanted to nmake a brief

comrent because it's hard for me to sit wthout
maki ng comments in general, but | have spent nuch

of my career studying CSF in Ms for its diagnostic

and other value, and | do not agree that you need a

CSF to nake a diagnosis of nmultiple sclerosis.
I woul d reconmend that the Internationa
Panel , which has worked for several years to

establish diagnostic criteria for M5, be the
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reference for the diagnosis of M5 and that the
neurol ogi sts trained in this field be the
adj udi cators of whether a patient has M5, and
woul d note that a CSF is not required to diagnose a
patient with relapsing-remtting M5 by the
international criteria.

As a matter of fact, it was required in
the prior version for progressive M5, but that was
just recently revised and published as no | onger
required. So, | think that if you required this
for diagnosis, | think you would be very arbitrary
in that requirenent, and it would seemto me to be
di scrimnatory agai nst patients who needed to have
Tysabri .

DR. KIEBURTZ: So, to clarify the two uses
of CSF, one would be for diagnosis, which | don't
thi nk anyone is proposing at this nonent, but two
woul d be for some sort of risk reduction, that by
establishing that the CSF is negative for JC PCR
that you reduce the risk.

If the best guess of the preval ence of JC

PCR positivity in CSF in M5 patients is sonewhere
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around, let's just be generous and say 1 in 1,000,
the likelihood of a procedure-related conplication,
whet her henorrhage, infection, or persistent
headache, nust be an order of magnitude hi gher than
that. So, | think we need to be careful about a
procedure that may carry nore risks itself than it
woul d mtigate.

Dr. MArthur.

DR McARTHUR: W don't have to estinate.
We know fromdifford--

DR KIEBURTZ: Zero out of 800.

DR McARTHUR: W don't have to estinate.
We know what it is, it's zero.

DR KIEBURTZ: One is within the 95
percent confidence interval of zero, | think,
unl ess we had 20, 000.

Dr. Coldstein, Dr. Koski, and Dr. Hughes

DR. GOLDSTEIN: Again getting back to the
point of what is collected at baseline, with all of
the caveats that we tal ked about in ternms of the
observational study, | don't know that it would

necessarily provide an additional mmjor burden to
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obtai n sone baseline data that might help in

interpreting these adverse events that we are
tal ki ng about - age, baseline EDSS score, and
whet her the patient was on a prior

i mmunosuppr essi ve drug or not.

It is three sinmple check boxes that we
then have the data, and then that again obviates
all of the issues we were tal king about with the
observational study, and then we coul d again use
those resources for other purposes.

DR, KI EBURTZ: Suggesting that as part of

a baseline informati on when you are entering the

registry
DR. MARTHUR: That is exactly right.
Dr. Koski
DR KOsKI: Well, | would also just sort
of say, | nean isn't it reasonable to have sone

sort of measures, actually |aboratory neasures of
that, and | knew the CSF was going to be
controversial. | just thought it needed to be

br ought up.

DR KIEBURTZ: Dr. Hughes
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DR M HUGHES: | guess | would nmake a
pl ea for keeping the registry relatively sinple.
think it should be very nuch focused on the PM.
question, and if there are particular risk factors
at baseline that could be neasured easily in that
context, | think that is valuable.

Maybe there is a rationale for the cohort
study if you are really interested in understanding
risk factors anmongst treated subjects for rarish
serious adverse events that may occur. | stil
don't believe it is particularly valuable in the
comparative setting conparing with historica
controls or understanding | ong-term adverse events
in an uncontrol |l ed setting.

DR. KIEBURTZ: | would tend to agree with
that and think that although it is an opportunity
to gather perhaps sone nore information about
demographic and clinical characteristics of a
subset of individuals who are in the treated group,
but | continue to think there are going to be
difficulties making inferences about changes in

adverse event rates that are ascribable to the
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i ntervention because the population will be
different than other popul ations, but it doesn't
mean it's not a good idea.

Dr. Sejvar

DR SEJVAR As far as initial baseline
wor k, again, | can think of various inmune markers
that woul d be useful to look at, but | would echo
Dr. MArthur's suggestion of at |east banked serum
and bl ood.

DR KIEBURTZ: To draw the distinction
again, and it's inplicit, but naybe it isn't
explicit, sol will just say it. The registry is
clinical practice. The cohort is clinica
research. They are different things. You know,
one is going to be what everybody has to do. The
second is sonething that sonebody will have to fill
out an infornmed consent and elect to participate
in, and questions that are addressable in one are
different than the other

I think Dr. Hughes nmade a good
distinction, which is the registry's intent should

not be conprom sed by additional questions, which
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will be less well answered in that setting, and the
registry's intent is primarily around this issue of
PML and nortality and disability fromit.

Dr. Porter.

DR PORTER Are we talking about banking
sampl es for the 5,000 patient study, or are we
tal ki ng about the registry?

DR KIEBURTZ: Sanmples would be part of
the cohort, not the registry, the research, not the
care.

DR. PORTER. Could | ask, you are going to
get 5,000 sanples then. What are you going to do
with then®

DR KIEBURTZ: | would just say that this
committee is not about designing clinical research
st udi es.

DR PORTER Well, that is what we are
doi ng, though.

DR KIEBURTZ: No, we are not.

DR. PORTER. W are drawi ng blood. W are
advocati ng draw ng bl ood- -

DR KIEBURTZ: W are nmking advice about
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potential future studies, but we are not designing
it, approving it, or anything else |like that.

DR. PORTER: M point is that unless we
are absolutely certain we know what we are draw ng
these sanples for, that | amnot in favor of
advocating it.

DR KIEBURTZ: Dr. Tenple

DR TEMPLE: | amgenerally in favor of
banki ng sanpl es because you can't predict the
future. | think the last discussion got at what
the conpany was trying to propose, that is, that
the treatment part of it, the practice part of it
shoul d be kept relatively unencunbered and in order
to do nmore intense | ooking at sonething, with al
the difficulties that observational studies
require, you would identify a group of people and a
group of patients who are willing to be nore
aggressi vely studi ed.

So, | hear some tendency to try to include
the stuff fromthe observational study back into
the practice part of it, into the registry, and

think the intent was that you should try to keep
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them separate, much as Dr. Hughes said, don't make
it too conplicated to be part of the registry, if
you have ot her questions, study themin the
observational study.

Now, the limitations of that study, |
thi nk you have all described, how nuch can you
| earn froman observational study of that kind, so
that is a separate question, though

DR. KI EBURTZ: You have heard a range of
di scussi on about how much to put into practice
i ncludi ng hedging into serious adverse events,
which is both a clinical and research thing, and
think that nay, based on the discussion, be
over-encunbering that registry. It may not, and
there may be additional reasons to want to do a
cohort that would get at other things that the

conmmittee nmenbers have expressed interest in.

Ms. Sitcov.
M. SITCOV: | just wanted to say that |
agree with Dr. Hughes. | think that putting in too

much is really just an over-encunbrance and a

di sincentive for the user of Tysabri
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DR KIEBURTZ: It is 12:25. | am not
going to pursue the question about doing a Yes/No
vote on that, because | think we have had enough
di scussion that will be infornmative to the FDA

We have not gotten to the checklist. W
will not get to the checklist before lunch. |
think that is going to be another discussion
afterward, but | will consider the discussion on
Item 8(a), (b), (c), (d), (e), and that's it,
concluded. | don't want to revisit those unless
absol utely necessary unless you feel that we have
not had sufficient discussion. It sounds like we
are doi ng okay.

I want to come back after lunch and tal k
about the checklists and then any additiona

moni toring. Just for the sake of the observers, we

voted on Question 7. | don't necessarily
anticipate there will be another question that we
will vote on.

We may, we nay not, but |ooking at the
topi cs heading forward, there may not be any forma

votes. | don't want you to think that I am
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precluding them but just so you can plan your day.
So, with that said, we will adjourn for

I unch and reconvene at 1:30. Thank you
[ Wher eupon, at 12:30 p.m, the proceedi ngs

were recessed, to be resuned at 1:30 p. m]
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AFTERNOON PROCEEDI NGS

[1:30 p.m]

DR. KIEBURTZ: Just to recap after lunch
where we are, we discussed 8(a), (b), (c), (e) and
(f), not that there was much di scussion on (e) and
(f), because that was pre-staged by Question 6, and
there was nothing that was voted on, but sort of
the overall sensibility was that the proposed
i nformati on, what the sponsor proposed to be in the
regi stry was necessary.

There was a little bit of debate about
whet her that was sufficient, whether there should
be nore materials provided as part of the registry,
whi ch woul d be on a six-nonthly basis, but there
was no clear consensus on that. | think that is
sonet hing, the discussion, we will |eave up to the
Agency and the sponsor to work out the details on
that, and simlarly, with the observational study,
there woul d be some additional questions that the
conmittee think are worth addressing, that would be
appropriate in the context of a research study

rat her than mandatory as part of clinical care, and
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that there should be sone restrictions on

di stribution, but not on a one-to-one basis, and
some mandatory monthly reporting back about the use
of the checklists and that a feedback nechani sm
shoul d expected checklists not be received, that
that would be evaluated to find out why expected
forns were not received, patient finished taking
the drug or sone ot her problem

We al so endorsed the idea that there
shoul d be sonme actual in-person evaluation, and in
clinical care, that might be sonething on the basis
of baseline three nonths, six nonths, and every six
mont hs after that, but again, that is not sonething
we voted on. | think there was kind of a
di scussion around those itens. Again, | presune
that that is sonmething that will further worked out
in details between the sponsor and the Agency.

So, that is where we are. The things that
we have not tal ked about is what those specific
checklists would be that have to be conpl eted at
the tinme the patient arrives at the infusion center

and is preparing to have the infusion, there should
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be some evaluation to check on two things.

One, is there evidence that the individua
is or has been i munosuppressed, which woul d
increase the risk, or is there sone evidence that
the individual may now have signs or synptons of
PM_.

I think we are essentially left with the
notion that any exacerbation--and | don't nmean to
par aphrase the sponsor here--but | believe what we
heard is that any exacerbation would be treated as
if it could be a new case of PM. and eval uated as
such.

W haven't tal ked about what that
eval uation would entail, but at |east we know that
that would entail an MRl scan and physical exam

Let's go back to the checklist, what
shoul d be on the checklist, and we have proposals
of both, | believe, in front of us about--it's one
checkl i st--about what woul d be evidence of
i mmunosuppression or risk for inmmnosuppression and
what m ght be evi dence of having signs or synptons

consistent with the devel opnent of PM
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So, | would like to entertain some
di scussi on about the proposed checkli st.

Dr. Jung.

DR JUNG | think as Ms. Sitcov had
mentioned earlier, as is conmon for nmost MS
patients, having waxi ng and wani ng of neurol ogi cal
synptons is a part of the disease, so we need to be
able to draw a |ine between at what point we get
concer ned.

So, | would propose that we consider
changi ng the | anguage for the last question in the
patient checklist to persistent new synptons or new
synptons that have persisted over perhaps a week or
several weeks tinme as we know that the decline
associated with PML is a nore subacute, progressive
set of synptons as opposed to synptons the |ast
several days

DR. KIEBURTZ: There was some di scussion
or sone speculation if there were a subset of
synptons that are characteristic of PM. that could
be differentiated fromthe signs or synptoms of an

exacer bation of M
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I think Dr. McArthur, you at |east alluded
to that that would be a very difficult task because
virtually anything could be either.

DR MARTHUR: | think virtually anything
with the exception of optic neuritis could overl ap.

DR. KI EBURTZ: Mel opat hy per haps.

DR, McARTHUR:  Well, nyopathy, but | think
froma synptomatic standpoint, it is very difficult
for just going on synptons to distinguish no
| ocal i zati on.

DR KIEBURTZ: Dr. Sejvar.

DR. SEJVAR | think naybe tenporal
profile mght be somewhat nore hel pful, but even
that is difficult to separate the overlap, | think

DR. KIEBURTZ: You mean tenporal profile
in one sense that it's acuity?

DR SEJVAR Right.

DR KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN: Just two points about
this. One is | think this needs to go through the
usual | anguage correction for people's reading

|l evel s as we would normally do for any consent
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docunent. This has a |ot of very high level terns
here that | think could be confusing or

m sconstrued or msunderstood, so | assume that is
one thing that woul d happen

| think the second point that | think
cones out here sonehow is that this is a
surveill ance systemthat has unknown insensitivity
and specificity for picking up anything. W are
sort of making this up as we go al ong based upon
our best guess.

I think that that needs to come through
al so, at least in some franework, and that this is
sonet hing also that is going to be reeval uated as
ti me goes on.

DR. KIEBURTZ: So, just to reiterate that
alittle. | think that part of the Patient
Medi cati on Cui de should indicate that by asking
these questions, it doesn't reduce the risk of a

person getting PML to zero, that sonehow by

conpleting this and going through this process, the

risk is reduced to not hing.

We woul d hope that it's reduced, but |
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think it is inportant to convey the sense that this
is an attenpt to reduce risk, but we don't know
that yet.

Dr. Sacco.

DR. SACCO | would agree, and | think we
could probably sit here for a long tine and try to
figure out a questionnaire that coul d perhaps
differentiate PML from M5, and it's going to be
har d.

I think really fromwhat | understand, if
there is any neurol ogi cal change, whether it's M
or for the PM., that is going to throw up a flag
and then they are going to be eval uated further,
probably with an MR so | don't know if we need to
really try to tease apart getting this question
right for just PM

DR KIEBURTZ: And | woul d propose that.

I think the nature of the questions here are is a
checklist appropriate. | think everyone feels that
we need sonme docunent like this. W have already
talk about it, that it should be done monthly in

advance of each infusion, and that it should be
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conveyed to a central area where it would be
expected, and its lack of arrival would pronpt sone
action, where is it, what happened, trying to

foll ow up about that.

We have not necessarily tal ked about who
should administer it. | don't think this needs the
i nvol venent of a physician or a neurologist. It
doesn't need a neurol ogi st, doesn't need a
physi ci an.

I think one of the questions would be is
it possible to have it be performed by infusion
center staff, who are not that necessarily famliar
with either M5 or PM,, and | think that is
somet hing that mght be useful to tal k about.

Dr. Katz.

DR KATZ: | don't know if you are done
with the discussion about how the questionnaire or
the checklist should inquire about neurol ogic
synptons, but recognize that differentiating PWM
fromM may be very difficult, if not inpossible,
on a checklist, but it is inportant for us to know

what the committee thinks about that, because if we
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say sonething |ike any change in neurol ogic status,
we have already heard that that woul d be extremely
burdensome, peopl e woul d never get their
treatments. They would all be shipped off to the
neurol ogi st for further evaluation if the question
is of that sort.

I know it is hard, but it would be useful
for us to know a little bit nore about what we
think the checklist should say in that specific
regard, because we don't want to nake it so
sensitive that no one ever gets their treatnent
wi t hout first being seen by the doctor.

DR KIEBURTZ: Dr. Couch.

DR COUCH: One of the other indicators at
| east of tenporary inmmunosuppression is the
appear ance of herpes zoster, and woul d that be
sonething that if the patient shows up with active
herpes zoster, which is a pretty common occurrence,
should the treatnment be withheld at that particul ar
time.

Dr. MArthur.

DR MARTHUR: | don't think there were
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any instances of zoster, or maybe one, in the
1801/ 1802 studi es.

DR. KIEBURTZ: |Is it an irrelevant
clinical neasure of imunosuppression, the
occurrence of zoster, | guess, would you want to
use it as a sentinel, but to get back to Dr. Katz's
question, so we have sone di scussi on about that.

One of the things that | have heard,
believe, is that the persistence of the change
woul d be one thing that would trigger, and perhaps
the nature of the change. | think | have heard
some di scussi on about whether it is a change in

synptons or a change in signs, that is, if people

have--1 guess it is all synptons until you have an
exam

Dr. Jung.

DR JUNG | would like to ask Dr.

Clifford, do patients with PM_L typically respond to
I.V. steroids? The reason for bringing this up is
I can envision that we woul d be doing MRl scans on
every single one of our patients getting Tysabri on

a nonthly basis.
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Again, given the fact that patients do
mani f est new synptons on a regular basis, and given
the fact that if you | ook at the description of the
patients that have been described with PM, they
had a persistence of their synptoms over a course
of tinme.

DR CLIFFORD: Right. So, the first
question is patients with PM. did not nornmally
respond to steroids even transiently. There often
are confusions of this sort, and people are given
steroids, and PML patients sinply don't respond.
The one exception to that is sonmething that we are
experiencing currently, and that is in the presence
of a reconstituting i Mmune system there are what
are called RIS reactions or inmune reconstitution
reactions, which are a nuch nore inflammtory form
of the di sease where part of the synptons are due
to the inflammtion.

Those patients nmay have a partial response
to steroids, but PM. patients thenselves, | think
are really quite unresponsive to steroids in ny

experi ence.
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DR JUNG So, would it be reasonabl e,
then, to say that if patients come in with
persi stent new synptonms, you exam ne them you
think there may be a possibility that they may be
having a clinical relapse of M5 treat themwth
the standard course of |.V. steroids. |If they
don't respond, then, nove forward to pursuing the
possibility of PM.?

DR CLIFFORD: | think that this is
sonet hing that we have to train and work with
clinicians to refine. | think that the conpany has
set up an iterative process where we are going to
have to learn how this works in this kind of
practice, and | can envision the early part of it
having quite a few iterations of people with
synptons coming in.

I think that sonebody here was suggesting
that some have new synptomns, persistent over at
| east a few days, and | think what woul d happen in
practice is there to be a signal, and the whole
point of this, | suggested this, | wasn't part of

the witing or planning for this part of the
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process at all, because | was entirely on the
Adj udi cati on Committee, but | was asked about what
woul d be hel pful, and | said, well, the npst
sensitive signal in nmy mnd that can be done
frequently is to ask for synptonms, because this is
not a clinically silent disease for |ong, and
therefore, people do cone and tell you there is
sonet hing different, and fam lies and others, you
know, they can't handle their silverware the same
way they did, and that is definite, and they can
tell you about that before you could possibly do
recurrent blood tests, scans, and other things, and
I think it is just inportant to take that seriously
even in a patient with M

So, the intention here was to bring this
to light and to have a clinician then eval uate
them and say, oh, yeah, well, this patient has had
this four times in the last five years. Then, you
know, they could follow it for another two weeks
and see if it went away or give steroids.

If it is the first tine they have ever had

anything like that, then, |, as a clinician, would
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do a scan, and if there were anything strange, |
woul d think about a spinal tap, but | think people
will have to learn how to do that.

I think it is inportant that clinicians,
in an interactive process with the sponsor, who is
trying to help themto apply this, be allowed to
use a degree of clinical judgnent, so that it
doesn't get out of hand in terns of how sensibly it
can be managed

I think it can be done, but | think that

there will be a different learning curve in
different places, and folks will be terrified, they
will be too casual. You know, | think people wll

have to work with them

DR. KIEBURTZ: | will go to you, Dr.
McArthur, next, but just to reiterate, the
checklist is a screening procedure that woul d nost
I'i kely happen at the | evel of the infusion center,
which is going to be hopefully sensitive, but not
necessarily terribly specific, but not so horrible
that everyone is screening positive, horrible in

the sense of its specificity, but that that would
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then trigger an evaluation by a clinician who is
famliar with the patient, nmay or may not be in
person, probably wouldn't be in person initially,
but maybe foll owed up in person and naybe foll owed
up with nmore things.

I think we are not necessarily talking
about what the post-screening activities are yet.

I would like to focus still on what the content of
the screen question is, but what happens after that
in terns of the interaction between the clinician
and the patient over the phone, in person, and what
subsequent | aboratory testing is decided before
that person says no, it's okay, this does not
appear to be evidence of PM.

That is another discussion, but right now
I want to stay focused on the questionnaire.

Dr. MArthur.

DR. MARTHUR: This is another question
for Dave Clifford. M read of these cases, and |
did not see any of these cases, is that they
presented in a sonewhat different way than

Hl V- associ ated PM..

file:///C)/dummy/0308PERI.TXT (243 of 320) [3/17/2006 10:42:05 AM]



file:///Cl/dummy/0308PERI. TXT

I nmean typically, H V-associated PM., we

think of clear consciousness, nptor deficits,

visual deficits, cerebellar deficits, and then only

|later on is there nore of an encephal opathic
dementia type syndronme. It is relatively late, but
these cases all presented with frontal |esions,
panhem spheric | esi ons where encephal opat hy and
cognitive dysfunction was an early phenonenon, so
could we try and focus the synptons nore on those?

| realize that if PM. is associated with
Tysabri, it, of course, may not be only associated
with frontal |obe |esions, but could we use that
sonehow?

DR CLIFFORD: | have counsel ed agai nst
that because | think that it is just not right to

try to deternmine a pattern of disease on three

cases, and so | really believe it's safer for us to

thi nk about the way white matter, subacute white
matt er di seases present.

| do think that the cases that have been
seen in the setting of natalizumab treatnent have

been very recogni zable as PML cases in the sense of
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the tenpo in the areas of involvenent. | nean they
went froma silent lesion to definite clinica
synmptons one nonth |ate to severe disability by
three nonths, and death by four or five nonths.

We are not dealing with a formof PM that
is very different fromwhat we see in badly
i mmunoconprom sed patients, and | think it would be
a mstake, and the way | |led the screening of the
entire exposed popul ation was just to assune any
definite focal progressive synptomhad to be
guestioned, and | think that is the approach that |
woul d counsel shoul d be engaged by these questions,
as well.

DR KIEBURTZ: | think that
characterization of new, focal, and enduring

synptons is a reasonable framework to think about

t hi s.

Dr. Sacco.

DR, SACCO | was just going to enphasize
that, as well. | would ask the question, if a

patient was coming to an infusion center, and they

had this questionnaire, and say it was a rel apse,
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which is possible, it does occur even though the
drug reduces rel apses.

| assume then they would not get the
i nfusion, they would have to go to their clinician
to decide the next step. So, whether it's a
rel apse or whether it's PML starting, the clinician
gets brought in, and they are not given the
i nfusion.

DR. KIEBURTZ: Correct. | mean the
instructions are if it is yes to whatever this
question is, the infusion is suspended, and the
person is referred to their clinician.

DR. SACCO So, | go back to saying that
whether it's a relapse or it's PM. starting, |
think that's the appropriate plan for now, that we
shoul d be doing, getting clinicians involved in the
deci si on- naki ng process of what the next step is
for that patient.

DR KIEBURTZ: | believe that is what the
proposal was.

Ms. Sitcov.

MB. SITCOV: This really illustrates ny
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| ack of nedical know edge, this question, but if
sonmeone were to say to me is your inmmune system
suppressed, you know, if they asked nme did | have
an organ transplant or do | have AIDS or |euken a
or |ynmphoma, | would say no to all of those.

But are there other conditions, and there
must be, for exanple, for about a nine-nonth period
| ast year, | had C. diff, and does that make ny
i mmune system suppressed?

DR KIEBURTZ: A point well taken.
think it has been alluded to that questions about,
that's a qualitative judgment, do you have a
suppressed i nmune system | think that is what Dr.
CGol dstein was getting to before. That question is
probably not a good one, but asking about specific
conditions, HV infection, AIDS, |eukem a,
| ynphorma, organ transplant, and anything el se.
think the Agency can work with the sponsor and what
condi ti ons maybe herpes, a recent herpes zoster is
one of them conditions that suggest a conprom sed
i mmune system A point well taken

I think simlarly having a sheet of what
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woul d be consi dered an i munosuppressi ve or
i mmunonodul ati ng drug, have you taken any of these,
do you renenber taking any of these in the | ast
month to look at, to say yes or no, and | think
simlarly recordings, we have already alluded to on
the six-nonth basis, but | think this is not a bad
point intinme to be asking the subjects have you
recei ved i ntravenous nethyl predni sol one or other
hi gh- dose steroid treatnents since your |ast
i nfusion, yes or no, would be a reasonable thing to
be checking here in this context.

O her comments or questions about this?

Dr. Col dstein.

DR. GOLDSTEIN: Just a general question
Are these fornms going to be sent back or will the
prescribi ng physician have access to these forns on
each one of their patients? As | understand it,
this goes to the central |ocation. The sponsor
|l ooks at it, the FDA will look at it, but what
about the doc on the ground, does he get these
reports on a regul ar basis?

DR KIEBURTZ: Currently, the proposal, as
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I understand it, is the prescribing physician would
be notified about the response to this checkli st
only if there was Yes to the new, focal, and

persi stent synptons.

DR GOLDSTEIN:. Right, and as | read it,
it's the patient's responsibility. They don't get
the drug. It is the patient's responsibility to
contact the physician about it. What | am saying
is that maybe this should be another one of these
aut omated things that these forns go to the
prescribi ng physician on sonme regul ar basis al so,
because the patient nay or may not decide to cal
the doctor that day.

DR KIEBURTZ: | am not sure every
prescribi ng physician would want every formthat
has No's on it, but sone way of notifying the
prescribing physician if there is a Yes to the
quest i on.

Dr. Katz.

DR KATZ: Do we think it's the patient's
responsibility to contact the physician if the

i nfusion nurse gets a Yes answer? | guess | was
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under the inpression that the infusion center would
take the responsibility to call the physician.

DR. GOLDSTEIN: Yes, and that is why | was
rai sing the question. Around here | think it says
t he physician should be consulted, but it doesn't
say who or under what circunstances.

DR KIEBURTZ: | would just assune that
the infusion center would take that responsibility.

DR. KATZ: The other thing is, just to
correct sonething that you said, Dr. Goldstein, we
here don't anticipate receiving these forns.

Again, we would have to work out with the sponsor,
you know, periodic reports fromthemto see how
this whole systemis working, but we don't
anticipate getting the forns.

DR KIEBURTZ: Dr. DeKosky.

DR DeKOSKY: Two things | wanted to bring
up for discussion. The first, in general, subjects
who have MS conme to clinic for treatnent by
t hensel ves. \What about |evels of cognition
i mpai rrent in people who have nore severe di sease,

and whether or not they are able to provide this
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sort of information, is that a concern, and how do
we deal with it?

The second question, trying to put nyself

in a--having been a patient relatively recently, so

| am having synptons. | know, | have had the

di sease for several years, and | know when | am
waxi ng and wani ng, and | know when | amgetting a
response, but | amalso here to get this drug that

i s supposed to hel p keep ne better.

Wiy would | tell you if |I want to play the

odds against relatively |low, hopefully, l|ikelihood
of devel oping a fatal disorder, why would | tel
you that | amhaving these if | knowthat it neans
I will not get ny nedication?

That is the piece | think we haven't
di scussed. Well, it sort of feeds in, in part, to
the cognitive issue although |I think it is
different fromthe standpoint of inpairment of
cognition, but that is one of the things that |
couldn't see ny way to a clear response of the

patient who would say | will pass up getting this

medi ci ne especially over the first couple of nonths

file:///C)/dummy/0308PERI.TXT (251 of 320) [3/17/2006 10:42:05 AM]

251



file:///Cl/dummy/0308PERI. TXT

252
or years while people are so focused on this as a
new option, and we probably should discuss that and
whet her there is a way to have |l ess of a problem
wi th people deciding they won't tell the physician
or the nurse, because it neans they won't get their
drug, and they will figure that out fairly soon
In fact, they ought to be able to read that they
won't get their drug, especially for people who
know t heir disease.

DR KIEBURTZ: So underreporting of these
new synptons or misreporting unintentionally due to
some kind of cognitive inmpairment, we have not
tal ked about and is likely to occur to a certain
degree. | think the underreporting is really going
to be--1 don't know how to address that frankly,
other than as long as people are inforned of the
risk and realize that they are putting thensel ves
at potentially increased risk, but the misreporting
due to cognitive inpairnent, this does presuppose,
the checklist presupposes a certain ability to know
these things, or cone to the infusion with soneone

who does know them if you don't cone al one.
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DR DeKOSKY: In the perfect world,
soneone who had enough cognitive inpairnment, and
maybe physical inmpairment along with it, since they
currently bring soneone with them who coul d answer
the questions. M question was about the case in
whi ch these is someone who, as part of their
i mpai rrent, doesn't recogni ze that they have a
disability, sinply cannot remenber, or |oses the
insight to know that these are inportant questions
to be able to answer.

DR KIEBURTZ: It is a good concern to
whi ch we don't have a concrete solution right now

Dr. Sacco.

DR. SACCO Sonetine in studies the way
you have to approach this is the exam ner or
interviewer has to nake some deci sion about how
cognitively intact the person is to answer the
questions, that the person is able to either
provi de consent or at |east answer the questions
appropriately, and naybe sonehow we have to
indicate that. |If the infusion nurse, which isn't

a physician, isn't doing any nmental status, but if
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there is sone doubt in the ability to answer the
questions appropriately, then, the whole system
gets defaul ted.

DR KIEBURTZ: That is a possibility. The
definitions of that will be tricky.

Dr. Col dstein.

DR GOLDSTEIN: | think we are getting to
the point that we raised earlier, that we don't
know what the sensitivity and specificity is of the
screening procedure. It is being instituted as the
best idea of the best notion that we have right
now, but that data, and the sponsor | believe said
that, it will be | ooked at forwardly in an
iterative process dependi hg upon outcones.

The other thing is that there is a check,
and that is the physician evaluations at the three-
and six-nonth periods. So, in addition to the
subj ective data that we are getting, that will be
obtai ned fromthe questionnaire, there will be
obj ective data from physician assessnents al so.

That will help themalso in designing this thing as

it goes forward.
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DR KIEBURTZ: Ms. Sitcov.

M5. SITCOV: Yes. This is in terms of
reporting synptons at the infusion center where
there is the questionnaire adm nistered by a nurse
or whonever.

I know from knowi ng enough people with M5,
nmysel f included, that part of the way to
successfully cope with the illness at tines is the
degree of denial, and you can't get away from
that. That just has to be added to the equation

Dr. DeKosky.

DR DeKOSKY: In a way, | amsorry, | may
have confounded the issue of the cognitive status
of the person, which | think we just have to dea
with, with the issue of what appears to be a
relatively strong predilection to not tell you
about synptons if it means you are going to miss
your drug.

While we may not be able to solve that, |
think the question is whether or not we have way to
check on it or sone other way to put somnething el se

in place that would increase perhaps the

file:///C)/dummy/0308PERI.TXT (255 of 320) [3/17/2006 10:42:05 AM]



file:///Cl/dummy/0308PERI. TXT

256
sensitivity to having this.

My specific concern is for people who know
their disease

DR KIEBURTZ: One thing may be, which was
just alluded to, that the exans that follow may
pi ck up things that were not alluded to at the tine
of the questionnaire conpletion

Dr. Couch.

DR. COUCH: One of the problens that M
patients run into may be a slow cognitive decline
that continues over a period of tine, and perhaps,
al t hough the Fol stein Mni-Mental Status is not a
particularly good instrunent--and Dr. DeKosky is
shaki ng his head over there--it has been shown to
have a | ow sensitivity, but good specificity.

If we had that as one of the things that
we are evaluating initially, then, perhaps yearly,
you mght be able to see that there is a cognitive
decline, is not a cognitive decline. Wen the
patient reaches a Mni-Mental Status of, pick a
nunber, 25, 27, you then have to have information

from ot her people.
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DR KIEBURTZ: That may be sonething that
t he sponsor would want to consider putting into the
cohort study, which would help get at it, because
people will be conpleting the checklists. Everyone
will be getting the checklists. The cohort gives
you the opportunity to look at the veracity of the
checkli st versus other instrunents.

Dr. Koski .

DR. KOSKI: Again, | can only speak to our

own infusion clinic, but basically, all of these
bi ol ogi cals, and this includes when Tysabri was
bei ng i nfused, were being adm nistered by an RN

In addition, we also had the policy that
we have a physician on call for the infusion
clinic, and the physician saw each patient before
they actually received their infusion. It was a
brief visit, but you got to know these patients,
and | think that reasonable or very good infusion
clinics are going to be able to handle this.

Over tine, particularly when a patient is
coming in on a monthly basis, you know how t hey are

respondi ng, you really do
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DR KIEBURTZ: Dr. Jung

DR. JUNG A couple of issues. The
cognitive dysfunction associated with M5 is not
easily picked up even by the npbst astute clinician,
and certainly the Folstein Mni-Mental Status exam
is useless when it comes to that.

The idea of trying to do neuropsych
testing on every person before they get infused is
obvi ously not possible. | think there are other
ways whi ch have nothing to do with the checkli st
itself, but perhaps going forward to how do we
moni tor our patients, perhaps with nore regularly
schedul ed MRl scans that will give us sone
obj ective evidence of disease would be a better way
to sort that out.

That would also deal with the potentia
for underreporting of synptons for fear of having
the infusion taken away.

DR KIEBURTZ: So, it sort of edges us
into (h) if you guys have heard enough di scussion
about (f) and (g). Thank you.

So, this regards JC testing in serumor
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CSF, MR, quantitative cognitive testing or sone

ki nd of screening instrument and full or brief
physi cal exam nation or questionnaire. Let ne just
di ssoci ate two things.

One woul d be a screen-positive individua
woul d go into clinical assessnent, and whatever
that m ght be, we are not tal king about that right
now, what we are tal king about is there sone other
routi ne eval uation that woul d be nandated as part
of participation in the registry.

W have said we think it is reasonable to
require a physician evaluation before it started,
at three nmonths, six nmonths, and six nonths
thereafter. W haven't specified what the contents
of that evaluation are aside fromwhat one woul d
imagine is a history and physi cal exam

The question is would we propose sonething
more to be required to be part of routine clinica
care at any of those tine points in everyone
receiving the intervention

Dr. Sejvar.

DR SEJVAR | guess even before we start
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with that discussion, | nean just a practica
question, who pays for all this. Is it the
patient's insurance?

DR KIEBURTZ: That's a question | am not
sure we can take up right now, but presumably if it
was mandated as part of care, appropriate use of
the nedication, at |east sonme insurance conpanies
woul d pay for it, but it would not be considered
research optional

It's the clinical care aspect of
adm ni stration of the nedication. O course, nany
patients don't even have insurance, so that neans
they woul d be paying for it along with the rest of
their care.

Certainly any of these things, M,
physi cal exam possibly cognitive testing, and
dependi ng on the outcones of that, nay be part of
what happens when someone has new persi stent and
focal synptons, which mght travel with new,
persistent, and focal signs, obviously are going to
be evaluated as to whether this is a rel apse,

potentially treated for that, or possibly PM., and
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I think an MRl is going to be part of that, and the
guestion of whether CSF is part of that.

But just noving away fromthat, to what
woul d necessarily be part of the routine eval uation
at zero, three, six, and ongoing six-nonthly
intervals, is there sonething besides a
neurologist's or a clinician's interview and
physi cal examthat we think would be necessary and
mandat ory as part of appropriate use of the drug?

Dr. MArthur.

DR McARTHUR:  This is not in individuals
who screen positive on whatever synptoms. This is
just routine, everybody is doing fine.

DR KIEBURTZ: They conme back at their
three and six nonths. They have no rel apse, no
probl ens, they are doing well. So, it would apply
to themequally. This isn't triggered by any
event. This is just routine mandatory care.

DR McARTHUR | think the standard of
care now for nost MS patients on i munonodul atory
therapy would be to do regular cranial MIs

because the question is should they be done nore
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frequently in individuals on this particular
treat ment.

DR. KI EBURTZ: Regul ar neans?

DR. MARTHUR: Well, one to two years.
mean there are no hard data at this point as to how
frequently or how infrequently one should do them
but | woul d appreciate input from anybody,
including in the audi ence | guess.

DR, KI EBURTZ: No.

MARTHUR.  No? Stay quiet.

KIEBURTZ: Dr. Katz.

3 3 3

KATZ: | just want to rmake one point.
The way you posed the question was should there be
any other routine nandated testing at these tine
poi nts, and you noted the tine points to be three
nont hs, six nmonths, and then six nmonths afterwards,
which is when | think people thought that the
neur ol ogi st shoul d see the patient.

The question was neant to be broader than
that and whether or not, for exanple, sonething
instead of the checklist is the only thing that is

done every nonth. The question is should any of
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these things be done every nonth or whatever
frequency. | wouldn't limt your thinking about it
to the doctor visits.

You may ultimately decide that, if
anyt hi ng, should be done routinely, it should be
done at those tines, but | wouldn't want to
restrict thinking about it at the outset of the
di scussion to those specific tines.

DR KIEBURTZ: Thanks for that
clarification.

DR. MARTHUR: If | can finish ny thought
then. So, | nean if | was giving Tysabri, | would
want to do a scan every six nonths.

DR. KIEBURTZ: Dr. Sacco.

DR. SACCO | was going to speak agai nst
any routine nonitoring. | nean just as we don't
know about the specificity and sensitivity for the
questions, | amnot sure doing routine MR scans,
say, annually, every six nonths, or any of these
other tests will help us right now, and it wll
throw a |l ot nore cost into the system

So, | would prefer, now that we have had
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the reauthorization and we have the clinicians
bei ng brought into the systemevery--1 think it was
at three nonths, six nonths, and every six nonths
afterwards, that that al one would hopefully provide
a system of detecting either PML or worsening MS

DR KIEBURTZ: Dr. Jung.

DR JUNG | believe, first of all, that
it is not necessarily accepted as the standard of
care that any scan get done every one to two years.
There may be regional differences, but | don't
believe that that is assuned. W may all have very
strong opi ni ons about that.

Nunber two, | disagree with Dr. Sacco, in
that ny concern if we are not clear about what the
expectations are for nmonitoring this drug once it
is used, is that insurance conpanies wll not
readily pay for MR scans g three nonths or q six
months even if you think it is clinically indicated
for a drug like this unless we say that we think
this is critical, and | think it is unreasonable to
put the clinician or the patient--to give themthe

burden of trying to prove that they need the study
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given the fact that it's readily recognized that

there is this risk associated with this drug.

DR. KIEBURTZ: Let me just get back to Dr.

Katz's point. | would like to hear from anyone who
feel s that sonething aside fromthe checklist needs
to be done on a nonthly basis.

Dr. MArthur.

DR McARTHUR: | don't think anything
needs to be done on a nonthly basis because
frankly, there is no test to identify PML with the
exception of MRl and spinal fluid JC virus. W
have al ready di scussed that the clinical synptons
and signs are not precise enough to nake the
differentiation between those from MS, those from
PM., those from nerve root disease, those from

carpal tunnel, et cetera

So, if we are not going to do spinal fluid

moni t ori ng, which we have al ready debated and

di scussed, | woul d advocate that we need to

engi neer into the reconmendations, regular M
monitoring. As a clinician, | would not adm nister

Tysabri unless | was allowed to obtain sone
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obj ective neasure of what was happening in that
patient's brain.

| am very concerned about PML and as far
as | amconcerned, the only way of detecting PML in
sonmebody whom | am administering this drug is by
doing serial MRIs. Six nonths may not be enough,
accept that, but there has to be sone practica
i nterval .

DR KIEBURTZ: Dr. Jung.

DR JUNG | agree with Dr. MArthur, and
| woul d again state that knowi ng how i nsurance
compani es work, because | do reviews of requests
for MRs, that unless sonmething is specifically FDA
i ndi cated, that there is a very good possibility
that that link-up will be disconnected down the
r oad.

So, for the sake of the patient and for
the sake of the physicians, who are taking the risk
of giving this drug, we need to make sure that
there is sone mandate associated with that.

DR. KIEBURTZ: So, nothing is being

suggested nore frequently than every nonth--that is
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the checklist--the only thing we have suggested
more frequently than every six nmonths is in the
first three nonths regardi ng a physician eval uation
that you are hearing coments about every six
mont hs or some interval of MR

Dr. Tenple.

DR TEMPLE: | just want to be clear we
know what everybody thi nks about, you know, how
urgent and how stringent that is.

That is, you got through the every nonth
part, but do you believe, are you advising us that
every six months there should be an MRl as a
condition of continuing on the drug, or is it a
vaguer reconmendation than that, that, you know,
good practice suggests you mght, that is |ess
forceful, what exactly are you recommendi ng?

Then, | have a previous question. Mybe
you think you have answered it and maybe you have,
and that is, that the physician is going to be seen
every six nmonths. Was it your thought that the
pati ent and physician acknow edgrment fornms woul d be

redone at six nonths, is that the form or should
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we develop a different form or what exactly did
you have in mnd?

DR KIEBURTZ: W didn't discuss that
specific issue.

Dr. DeKosky, then, Coldstein and MArthur.

DR DeKOSKY: if we can talk about the
first one first. | would like to know-this is not
my field--1 would like to know what it is we are
| ooking for with a scan on people every six nonths.

Is it that we are |ooking for nascent PM
devel oping in the brains of those people, and is
that the reason we are doing, the recommendation of
Justin is that we do scans every six nonths?

DR McARTHUR: At least two out of the
three cases had | esions which were atypical on
their MR, atypical for nultiple sclerosis. So,
again, we can't scan patients every nonth, we
probably cannot scan patients every three nonths.
Every six nonths woul d be a reasonabl e conprom se

If a | esion appeared that was atypical for
an M5 plaque, | think that would be a mgjor

trigger.
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DR DeKOSKY: | agree. | nmay not recal
these correctly, but | thought the reasons for the
scans were the clinical synptons that devel oped,

t hough, rather than a random survey every six
nmont hs | ooking for, or that any of them in fact,
were picked up on an incidental scan. It wasn't
driven by a behavioral change.

But you are advocating a scan even in the
absence of any behavioral change to see if
sonething is rising even with this |ow incidence.

I knowit is not easy, | amtrying to track your
t hi nki ng.

DR MARTHUR. No, it's not easy, and
conpl etely take your point, | nean that the MRIs in
the three cases obviously were triggered because it
was a neurol ogi cal syndrone.

I think we are obviously, or I amerring
on the side of conservati smand managi ng patients
in what | think is the safest possible way, and the
only way | can think of to nmonitor patients for a
nascent or developing brain infectionis with

cranial MRl that is practical. W can't do spina
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taps, we have discussed that.

I don't knowif six nmonths is going to be
frequent enough to capture an evolving PM. | esion,
recogni zi ng the infrequency of that event. That
woul d be my reconmmendati on.

DR KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN: | just wanted to take the
same point that was just raised. W have no data
at all that a screening MRl scan will, in fact,
detect preclinical disease, nor that that detection
woul d change anyt hi ng.

| take your point, though, that there
needs to be sone | anguage that doesn't preclude
physicians fromdoing that if they think it is
clinically indicated or as part of their own
i ndi vi dual care.

So, | think wording to that effect, that
MRl s should be obtained for clinically rel evant
i ndi cations, and you may consi der surveillance a
clinically relevant indication, and that hopefully
will take care of the third party carrier issues

related to getting it paid for.
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DR KIEBURTZ: Let me also conme back to
Dr. Tenple's point, which not everyone may see the
di stinction. Maybe everybody does and it is
redundant to say it again. There is a difference
between it being recommended, strongly recomended,
and required, and | think you are |ooking for sone
| evel of certainty that this nust be done on
everyone at this mnimum frequency.

Dr. Koski

DR KOsKI: Like Justin, | basically do
think that when you are following an M5 patient,
just as part of the normal care for them that |
usually get an MRI at least on a yearly basis, and
part of it is because sonetines there are silent

| esions, you get an idea about the disease burden

over time that is going on, and it mght indicate a

need for a change in therapy.

I think it is very difficult, because
think that the evolution of these | esions probably
does occur over one to two nonths perhaps. Should
we nmandate each six nonths, | amjust not sure. |

certainly think that in patients that do have
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sust ai ned progression during this period of tineg,
we are going to be getting internittent MRIs, so |
guess the issue is the frequency.

DR KIEBURTZ: Dr. Ricaurte

DR. RI CAURTE: Just getting into the issue
of is it a screening MR, and should we give sone
thought to linking the MRl with a change in signs
and synptons that are sustained. It gets into the
quandary that you are going to end up doing |ots of
MRI's, but then at least it reduces it to the group
of patients that has devel oped a new persi stent
si gn.

So, just the thought of perhaps--1 am not
agai nst the idea of doing at least initially for
the first few years, nmaking it a requirenent to
| ook every six nonths, but just raising the
question of whether perhaps initially, wouldn't it
be wise to link the imaging study to the onset or
devel opnment of a new focal problem

DR KIEBURTZ: | think it is highly likely
that everyone who has that will get an MRI.

Dr. Sejvar
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DR SEJVAR. | guess in addition to the
| evel of the individual patient, at which time
detection of devel oping PML may or nmay not be
hel pful in the eventual managenent, but | guess the
bi ggest reason that we are trying to detect this
early is sort of to take action on the whole
popul ati on.

So, | guess that is one of the things that
I amstruggling with in ternms of considering
routine MR, how frequently or whatnot. | nean we
are looking for a sentinel event to call the safety
of the drug into question

DR KIEBURTZ: Dr. Jung

DR. JUNG To address Dr. Tenple's
question, | woul d suggest that the wordi ng be
strongly recommend at six-nonth intervals or as
clinically appropriate. | think that gives you
enough | eeway and doesn't mandate.

DR TEMPLE: For the MR
JUNG Right.

Kl EBURTZ: Dr. Sacco

3 3 3

SACCO. | was going to enphasize the
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strong recomendati on for those that have
neur ol ogi cal synptons, and | guess | would ask is
that we are doing the cohort study, | presume, and
maybe getting MRIs in those 5,000 patients at
six-nonth intervals for the cohort study under
research purposes woul d be anot her approach to | ook

at the detection of MR for detecting PML and ot her

changes.

DR. KIEBURTZ: Dr. MArthur.

DR. MARTHUR: | just wanted to get back
to Dr. Goldstein. |If we go to our experience with

H'V and PM., it is clear that there can be |esions
on MR well before there are clinical synptons. So,
in cohort studies that have been done | ooking at
serial MRIs, it is not infrequent to see, if you
will, silent PML lesions, and Dr. difford m ght
want to address that.

DR. KIEBURTZ: | will take the point. You
can get |esions before synptons.

DR CLIFFORD: If | could just give a
couple of comments on this topic. M assunption is

that the MR scan is probably the earliest signal if
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you could do themwi th adequate frequency, that you
woul d see the pathol ogy before you woul d see the
synmptons in a nunber of people, and that is why we
insisted on MR screening of the entire natalizumab
exposed popul ati on when we were trying to rule out
the presence of active PM.

It really bothers ne because although
don't know how | ong before clinical synptons occur
that you can get an MR signal given the pace of
devel opment of this disease. M assunption is that
it probably is, on average, no nore than a few
mont hs that you woul d have an MR signal before you
woul d have clinical disease, which neans that at
best, you are maybe gaining a nonth on the
screening inventory for how early you night detect
a signal if you did this nonthly.

Every six nonths, you are gaining very
little fromthe sensitivity that you have gai ned by
doing the clinical screen, and at a cost of, if
there are two scans a year on 2,000 patients to
di scover one case one nonth earlier, and what do we

have. W don't have a treatnment for this
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condition. For all we know, it's an all or none,
roll the dice, | amsorry you have been the
unfortunate 1 in 1,000 that has devel oped this
illness.

Qur hope, of course, is that earlier
detection, stopping the interference will result in
a |l esser lesion or perhaps no lesion. That is what
we woul d love to see, but | think we have no

assur ance of that.

The other thing that | think don't forget.

W heard a | ot about the troubles access for
patients that hate needles, shot, monthly shots are
aversive. Well, let me tell you MR scans are not
popul ar anong our patients either, and so | think
in terms of access and cost for a group of

patients, that you are adding a very substantial
burden, and | think that given that we have no
treatment for the conplication we are |ooking for,
and that we would gain on ny estimate only a nonth
or maybe a little nore of lead tine conpared to
clinical synptom management, | think that is a high

cost to pay.
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I would be willing to see annual screening
for the first two years or sonething until we have
a better feel for this, but I wuld hate to see
| egislation of what is not really an evidence-based
recommendati on on a firm basis.

DR. KIEBURTZ: Ms. Sitcov.

MS. SITCOV: M question may not be noot,
but what | was going to say is if | were to go on
Tysabri, | would want to have MRIs done as

frequently as ny insurance conpany woul d pay for

t hem

DR. KIEBURTZ: Dr. Couch

DR CQUCH. | think one of the issues with
the MR, just as an additional issue, and that is,

there ought to be a protocol specific as much as
possi ble, so that you don't have MRIs that have to
have a |l ot of different protocols, try to get the
same protocol for everything, and get it out to al
the centers that are handling the patients, so that
the data becones relatively conparable.

DR. KIEBURTZ: Dr. DeKosky.

DR. DeKOSKY: Wy would we do one
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annual ly? Al that does, if it's because they are
on the drug, is give us an even | ower estimate of
the tinme that we mght catch someone in the act of
devel oping a pre-synptonatic | esion

I think the issue of standard of care for
M5 patients probably is where we need to | eave this
with respect to MR | agree with Dr. difford,
that is why | was asking Justin for nore detail
that this is not a way we are going to catch this
di sease even if, in fact, we think that there is a
chance if we give antiviral agents that we could
sl ow sonmeone down or stop them from devel opi ng

wor se di sease

So, if we say, well, it doesn't make sense

to do it every six nonths because we woul dn't catch
people. It nakes |l ess sense to do it once a year
with the specific intent of trying to catch a
lesion. Oherwise, | wuld say the MRs shoul d be
left to the clinicians and their judgnment about how

frequently to do themto their patients.

DR. KIEBURTZ: | presume, Dr. Katz and Dr.

Wal t on, you have heard enough di scussion on this.
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I think there is feelings that range from naking
strong recomendati ons to staying with current
practice. | amnot going to try to strive to
derive a consensus fromthe conmittee on this.
think you have heard the range of viewpoints. |
don't think it would necessarily be productive.

DR TEMPLE: | agree with that. | stil
would Iike to--no, you don't have to answer, you
can leave it to us, of whether what you actually
had in mnd was redoing the enroll ment forns or
perhaps a nodification of themat six nonths or
some period

DR KI EBURTZ: So, renenber when peopl e
enter, there is this process by which--1 forget the
particular form-

DR TEMPLE: Well, there is a Physician
Acknowl edgnment and Patient Acknow edgnent. That is
sort of the vehicle for enrollnent.

DR KIEBURTZ: It would be signed at
basel i ne. Then, of course, there is this screening
checklist nmonthly. The question is at the tines

that the clinician is actually again seeing the
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patient, should this docunent be revisited at each
of those in-person neetings?

My guess woul d be that would be a good
i dea. Does anyone feel strongly to the contrary?

DR. GOLDSTEIN: To be done annually or at
every three nonths, six nonths?

DR KIEBURTZ: It should be redone at sone
time point.

DR GOLDSTEIN: Yes.

DR KIEBURTZ: GCkay. That's good.

We are leaving Question 8 There is no
vote, there is no consensus. There is a |lot of
di scussion. Just to bear in nmind for the comittee
menbers and for the public, in this kind of
situation, and many tines it is not necessary to
drive to consensus or vote on sonething.

These are discussion itens and hearing the
di scussion in a dispassionate forumis useful to
the Agency, and the fact that there is disagreenent
and | ack of consensus doesn't nean peopl e haven't
thought about it. It nmeans that is where we are,

and | think that the Agency and the sponsor, having
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heard that, can negotiate in good faith on what
makes sense.

Question 9. For subjects who have
received natalizumab in clinical trials, and who
have not received for at |least a year or |onger, do
you recomrend any further nonitoring? That is,
peopl e who were in trials, who have now been out
for at least a year or longer, should they be
monitored in any further way, and if so, how and
for how | ong?

This kind of ties in with the next
question. \What happens to people who now that it
is going to be, presum ng our advice is--well,
let's just say in the world in which it returns to
mar ket i ng, what happens when soneone di sconti nues,
how | ong do you nonitor themafter that?

So, for exanple, the registry kind of
eval uati ons, which are to be done on a six-nonth
basis, would you continue to do the registry kind
of evaluations on a six-nonth basis or sone |ess
frequent basis getting those kind of endpoints, and

if so how long would you continue to do that for?
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Again, | think the notion behind this, I
presune is that the risk of PML does not cease with
the ceasing of the intervention, and you woul d need
to continue to follow people who are at risk for
sonme period of tine to see if the event occurs. Do
| have the reasoning right?

Dr. Sejvar, did you have any thoughts on
t hat ?

DR. SEJVAR | guess | would just like to
offer that the answer to both of those would be
yes. | nean again, | think that the National Death
I ndex provides one avenue for that, but again there
is going to be a significant tinme delay associ ated
with that.

So, | think that sone sort of real-tine
follow up of patients who have cone off the drug is
necessary, and then | guess the question is how
frequently, and | would think maybe once, you know,
a yearly followup is reasonabl e.

DR KIEBURTZ: | would tend to argue the
annual followup. Again, the reason for nore

frequent evaluation and followup is to try to "nip
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in the bud" or identify incipient or early cases
with the idea that discontinuation of the drug
m ght have some favorabl e inpact, none of that
bei ng known, but a reasonabl e hypot hesi s.

Here, the intervention has been
term nated, there is no point in trying to
intervene earlier or stop it, but follow ng the
group on an annual basis, | think |less an annually,
you have a higher risk of not getting the
i nformati on again, but the question is if you did
it annually, how long do you do it annually for,
two years, three years, five years. | mean you
have to do it for sone period of tine.

I don't know if anyone has any thoughts on
t hat .

Ms. Sitcov.

M5. SITCOV: M feeling is--did | read in
the FDA response, your reconmmendation was five
years?

DR. WALTON: No, we did not make any
recomrendati ons on that |length of follow up

DR KATZ: In the observational study, |
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think the sponsors are going to foll ow patients for
five years.

DR. WALTON: But that was for patients who
were getting--

DR. KATZ: Continuing on the drug.

DR. WALTON: Conti nui ng natalizumab, yes,
or within that study, those who had di sconti nued
it.

DR KIEBURTZ: Do you want to conment, Dr.
Dal Pan?

DR DAL PAN: | believe in the
observational study, it was foll ow ng people for
five years after they had discontinued natalizumab.

DR. WYSOWBKI: After starting Tysabri.

DR. KIEBURTZ: After starting. Okay.

Just for the record, we are trying to sort
out what - -

DR. McARTHUR  Three years sounds like a
good nunber.

DR BXzIC. WMy | just clarify?

DR. KIEBURTZ: darify about what?

DR BQzZIC. The length of followup in the
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observational study.

DR KIEBURTZ: | don't think that is the
question. Thank you, though.

Does anyone feel that evaluation |ess
frequently than annually is appropriate? Does
anyone feel that no foll owup after discontinuation
is appropriate?

[ No response. ]

DR. KIEBURTZ: Do you need further
di scussion on that?

DR WALTON: | think sone sense of how
Il ong you feel that that annual eval uation should
conti nue woul d be useful to us.

DR KIEBURTZ: Beyond the discussion of
two, three, to maybe five years?

DR WALTON: | wasn't sure if that was the
general consensus.

DR. KIEBURTZ: Ckay. People's thoughts on
how | ong that might--1 nean at sone point, the risk
of PML fromthe intervention nust dissipate.

DR. MCARTHUR It is quite likely if

sonebody di scontinues this agent, that they will go
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on to anot her agent, which m ght be even nore of a
pot ent imunonodul atory drug. Again, | think we
have to be practical. Five years would seemlike a
good time period to me, but | think we have to
conpronmise a little bit, so three

VWhat can we say? There is no data to say
how | ong.

DR KATZ: | think we understand the
conversati on.

DR KIEBURTZ: Back to 10(a). Do people
feel any differently about discontinuing in the
setting of marketed use versus previous clinica
trials, or should it apply the same way? It's the
sane, okay.

So 10(b). If a patient discontinues and
plans to initiate treatnent with another
i mmunonodul atory agent, should they have a pause
before initiating that treatnent? |If so, for how

| ong should that pause be?

Dr. Jung.
DR. JUNG | guess it depends upon the
reason for discontinuing the drug. |If
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di scontinuation is due to adverse events, then, can
you afford to wait a prolonged period of tine
before starting another agent if the patient is
relapsing. So, | think there needs to be nore
clarification.

DR. KIEBURTZ: O her comrents?

So, following up, nore clarification in
what way, Dr. Jung?

DR JUNG | amsorry?

DR KIEBURTZ: You said there needs to be
nmore clarification of the question?

DR. JUNG Is the reason for
di scontinuation because the patient is failing
versus is the reason for discontinuing the drug
because the patient has adverse events to the drug
itself. That would push you towards two separate
paths in terms of where the patient is going.

DR. KIEBURTZ: Bear with me. So, say it
is because they are failing, would you want to
i npose a waiting period?

DR. JUNG | don't know the answer to

that. | think it is something we need to discuss.
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DR KIEBURTZ: Dr. Sacco

DR. SACCO Are we al so tal king about
steroids here, or is it just other approved drugs
for M5? In the exanple | would raise, if sonebody
is failing and having a rel apse and they are going
to cone in--

DR KIEBURTZ: Let's take rel apse aside.
I nmean | think you have to treat a relapse as you
treat it, but | think failing in terms of having a
nunber, not the acute treatnment of a rel apse, but
that they are having progressive disability or
havi ng a high relapse rate, and you think that you
want to shift to a different drug.

DR KATZ: Just for clarification, | think
this is sort of the reverse question that we tal ked
about before, which is if you want to start
Tysabri, how |l ong do you have to be off sone other
i mmunosuppressant. | think this is just the
reverse side of that coin because of the risk
of --how |l ong do you have to wait before starting
anot her drug after coming off Tysabri because of

the potential risk for PM., to be seen in the
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context, you know, the potential increased risk to
be seen in the context of essentially concomtance.

I don't think we were | ooking for the
various different reasons, the different waiting
peri ods dependi ng upon the reason the drug was
di scontinued. It was this question of when do you
think the risk of PM.L dissipates, and | quite
frankly don't know how you woul d answer that
question, but that is what we were trying to get
at .

DR, KI EBURTZ: Thanks for that.

DR. McARTHUR:  You have asked an
unanswer abl e questi on.

DR KIEBURTZ: |It's a very steep path.
thi nk, though, that the context is if sonebody is
doi ng badly on the treatnent and you are stopping
it in anticipation of shifting to another
treatment, there is alittle bit nore pressure to
be able to start the other treatnent in the setting
of clinical failure of clinical poor progression as
opposed to if someone has been very stable and say

they devel op neutralizing anti bodi es and you deci de
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they need to cone off, but they have been quite
stable and they cone off, you nmight be able to
pause nore |leisurely before you start another
treat ment.

So, | think there is sone point in nmaking
that difference. It is going to be very hard to
have soneone who is doi ng badly, who you say, okay,
we have got to get off of this, and then say, well
now we are going to wait a year before we initiate
treatnment, or two years, or three years. | don't
think that is plausible or necessarily defensible
because then the accumulating disability sits in
contrast to the increased risk of PM. that m ght
happen, theoretical increased risk of PM that
m ght happen with the co-adm nistration of another
i mmunonodul atory drug shortly afterwards

So, | think we do have to think about
that. | think if the person is stable and doing
fairly well and has to stop, or just decides they
don't want to take it anynore, you have a | onger
period of tine where you m ght wait.

But is there sone m ni mum period of tine

file:///C)/dummy/0308PERI.TXT (290 of 320) [3/17/2006 10:42:05 AM]



file:///Cl/dummy/0308PERI. TXT

you should be forced to wait in the setting of
clinical deterioration causing switching off the
drug?

Dr. MArthur.

DR. MARTHUR: | think what you have just
described is really an argunent for making it just
clinical judgnent, and there is so nany scenari 0s,
there are so nmany reasons why one m ght wait or one
m ght accelerate a switch, it just has to be part
of clinical judgnent.

I don't think any of us have any data
what soever to say three nonths is safe, but two and
a half months is unsafe.

DR KIEBURTZ: Dr. Gol dstein.

DR. GOLDSTEIN: | think what | would fal
back on is what we have data for, and that's the
way the 1801 trial was done. About 30 percent of
them were on prior imunonodul atory drugs, and
there was a washout period, | think--is that right,
that was required--before they could start on this
drug.

That is the only data we have, and we
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think that that is relatively safe doing it in that
setting, so | would extrapolate and say, well, if
you had to pick a nunber, that's the nunber | would
pi ck.

In terms of the urgency, | agree you don't
want to wait. On the other hand, we al so have no
data that acute administration of this drug alters
the acute exacerbation, so | think bal ancing those
two together, | would just use the sane protoco
that was used in the trial. That is what we have
some data for at any rate.

DR KIEBURTZ: Two weeks?

DR GOLDSTEI N:  Yes.

DR KIEBURTZ: Part (c) is going to be the
question which will probably be the nmpst pressing
imediately after this goes on the market is anyone
who is on ABCR is going to want to know how | ong do
they have to wait before they can take Tysabri, and
is there some mnimum period of tinme. Two weeks,
is that | ong enough?

DR. GOLDSTEIN: Again, that is the only

thing that we have data for.
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DR KIEBURTZ: | understand. | amjust
seeing if there is any difference of opinion. |
don't know enough to have a difference of opinion,
but | would tend to think that a little bit |onger
may be a little bit better, but not a |ot |onger.

Dr. Sejvar.

DR SEJVAR | guess naybe at the bare
m ni mum understanding that there is an effect that
sort of outlasts the pharmacokinetics and
phar macodynam cs, but couldn't we use those
paraneters as a bare mininum or is that where that
two weeks came fronf

DR KIEBURTZ: | think we heard that, you
know, as Dr. Sandrock alluded to, you can actually
do sonme in vitro analysis of how long the
phar macodynam c effects are, but are there nore
sort of elusive measures of inmune function that
m ght be suppressed for |onger periods of tinme,
that when you start to co-adm nister Tysabri, those
i ncrease the risk.

I think this is very hypothetical, and

just sort of a clinician sensibility that nmaybe a
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little bit longer to let things wash out before you
start sonething else, but that may be overly
cauti ous.

Ms. Sitcov.

M5. SITCOV: | think it was | who asked
the question yesterday about how | ong one needs to
wai t, and you nentioned two weeks, but | don't
under stand why two weeks versus three weeks or five
weeks.

DR KIEBURTZ: Are you addressing that to
Dr. Sandrock?

MS. SI TCOV: Yes.

DR. SANDROCK: So, if the question relates
to how |l ong after stopping Tysabri, when we could
restart--we said two weeks based on the PK and the
phar macodynam ¢ effects of interferon, which you
can neasure for at |east a week after an injection
based on interferon-inducible genes, we felt that
two weeks was reasonabl e.

If you would like me to address the other,
I will.

DR KIEBURTZ: Do you think there is any
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reason to think based on any information you have
that the i munonodul atory effects of interferons
| ast | onger than two weeks?

DR SANDROCK: Well, there is not a lot of
data on that. Everything that | just based the two
weeks on i s based on pharmacodynam ¢ neasures.

DR KI EBURTZ: Actually, since you
offered, | will take you up on it. The other way
around?

DR. SANDROCCK: I n the case of washing off
of Tysabri, the drug is given every four weeks,
because we maintain saturation of alpha-4 integrin
receptors for the dosing interval, and we see
saturation levels falling at about eight weeks.

So, eight to 12 weeks woul d be our recomrendati on
after the | ast dose of Tysabri.

Again, that is based on pharnmacodynanic
measures that we can | ook at.

DR KIEBURTZ: Dr. Katz.

DR KATZ: Also, we have been talking
about the washout after one cones off an

interferon, and two weeks was the nunber that the
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sponsors proposed based on dynanmi c consi derations,
but there are other inmmunonodul ating drugs that
patients may be one. They may not be approved for
MBS, but they nmay be on for Ms. How | ong one should
wait to wash those drugs out presunably varies with
the drug, | would assune.

So, you could suggest that it is drug
dependent, you know, you woul d have to know
somet hi ng about the pharmacodynam cs of each of the
potential drugs the patients mght be on, and say
for azathioprine, it is this long, for Cell Cept it
is that long. That is one approach.

DR KIEBURTZ: | amnot sure exactly what
Dr. MArthur neant by clinical judgnment, but it may
be in part that there is not going to be one answer
for any drug, it is going to have to be in the
context of what is known about the drug, but on the
other hand, that will |eave the door open for just
about any interval.

DR. TEMPLE: It also seens worth noting
that in the cases that did occur, it took something

close to two years of both of them being given
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continuously for anything to energe. It is hard to
think that a week or two of common exposure woul d
do the sane thing, but we, of course, don't

actual |y know t hat.

DR KIEBURTZ: Sufficient discussion on

10? Oh, Dr. Koski, | amsorry.
DR KOSKI: That's okay. | really don't
agree with--excuse ne--1 do agree with the two to

three nonths, but | think the other thing is
presumably, if you are renoving the patient because
they are not doing well, or not performng
adequately, you are going to have MR data that
will help to confirmat |east that none of the
| esions at least are simlar to PM.

So, | think that will also help to make
that decision as part of your clinical decision.

DR KIEBURTZ: | think that is a good
point. So, those are patients who are going to
have nore extensive evaluation, and that may shape
your risk about or your thinking about risk about
initiating other treatnent.

W will nove on to Question 11. | think
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the nub of it is if in the previous discussion, you
have advi sed reintroducing the narketing and have
suggest ed only monot herapy, which is what we
suggest ed, please discuss if and when expl oration
of the safety and efficacy of concurrent use with
beta-interferons shoul d be evaluated - never risk
it, evaluate it in concurrent clinical trials, only
after the risk of PM. or other infections is better
quantified, evaluated in a concurrent clinica
trial now, sone other approach.

To franme that up, do you think it is just
off the table permanently, whether it is a question
that can be addressed by further research, and
shoul d that further research be conmmenced now or
after accumul ati on of nore data in the nonot herapy
situation, and potentially nore evaluation of the
subj ects who were previously dosed, who have al so
been allowed to restart their treatnent.

I would be interested in people's thoughts
on that.

Dr. DeKosky.

DR DeKOSKY: W heard yesterday that
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there had been no cases of PM. reported with the
ot her nedications, is that correct, up to this
time, reported, although there may have been cases?

DR KIEBURTZ: Sorry, there have been no
cases reported?

DR. DeKOSKY: Wth the other drugs
approved for long-termuse in M5, is that correct?

DR KIEBURTZ: | don't believe there has
been any ot her reported cases of PM.

DR DeKOSKY: So, ny suggestion would be
that | would go for (b), that if, in fact, this is
| argely about an interaction with this particul ar
nmedi cation, that it would be useful to have sone
experience with this medication's ability to
produce ot her cases before combining it, which was
the circunmstance, we think, under which it was
unear t hed.

So, | would wait. | wouldn't rule it out
forever, but | would wait to see whether or not the
signal was worse with | onger experience with this
drug. It is my opinion

DR KIEBURTZ: | think the confidence
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interval around the current estimate, | nean the
point estimate is 1 in 1,000, but that goes up to 3
in 1,000, and dowmn to 1 in 10,000. | suppose any
99 percent confidence interval, 1 in 100 probably
falls in there, so | think the nore information you
have m ght give you a sharper point estimte and
narrow t he confidence interval

Is that--1 amsaying in a different way
what | think | hear you sayi ng.

DR DeKOSKY: W are up to 5,000 cases
being followed. That ought to narrow the
confidence limts enough to let us nake a realistic
estimate of what the potential risks would be of
doi ng anot her conbi nation study.

DR. KIEBURTZ: Dr. Sacco and Dr. MArthur.

DR. SACCO | think given our answer in
No. 4, which was that we are not sure this could
occur with use of this drug alone, that | would
al so agree with (b), that gaining nore experience
with continued use of the drug alone in a |arge
sample, in probably nore than 5,000. 5,000 will be

in the cohort study, but in the registry, could be
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even greater. W heard that in the first few
months this drug became available, it was |ike
7,000 people were signing up to get it.

So, i would like to get that data before
enbar ki ng on the next set of studies with
combi nati on therapy.

DR MARTHUR: |Is the question restricted
to Avonex or, by inplication, do you nean other
approved agents in conbi nation?

DR. WALTON: The question focused on
Avonex because that happened to be the one
concomitant use where we had sonme experience that
nat al i zumab adds sonet hing, had benefit, but didn't
have the efficacy data that other thing added to
natal i zumab of fered additional benefit.

But it really does apply certainly to al
the interferon-betas and really to any of the
concomtant use drugs that m ght be thought of.

DR, McARTHUR: Then, | would go along with
(b).

DR. KI EBURTZ: Does anyone advocate (a)

never eval uate concurrent use? Does anyone
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advocate (c), which is permtting clinical trials
of concurrent use of an approved medi cation with
Tysabri--mnd you this is research, clinica
trials--right now, is anyone in favor of that?

MS. SITCOV: Could you please repeat that

DR. KIEBURTZ: |s anyone in favor of
option (c), that is, initiating clinical trials at
the tinme of re-approval of marketing?

[ No response. ]

DR KIEBURTZ: | think we have
uncharacteristic unanimty of opinion around option
(b).

Dr. Tenple.

DR TEMPLE: Well, (c) is in the setting
of a clinical trial, inforned consent, and so on
Sone of the points that people nade earlier that we
didn't really know how the drug works in people
wi th aggressive primary progressive disease.

Do you think that couldn't even be studied
in a conbination formwith informed people? That
seems very strict.

DR KIEBURTZ: Say the question again.
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DR TEMPLE: Well, (c) is about whether,
in an IND setting, you could | ook at concurrent
use. So, what | amasking is if you took sone
aspect of Ms that is not now well studied, people
who aren't relapsing-remtting, but just going
straight downhill, we don't really know what
Tysabri does in that setting. That is a point that
peopl e have nade repeatedly and yet that is a very
difficult situation that you mght think calls for
ri sk taking.

So, under the setting of an | ND,
ordinarily, you think people are allowed to make
those ki nds of choices.

DR KIEBURTZ: | think we m ght have been
t hi nki ng about the circunstance only of the
approved--1 nmean for relapsing-remtting, so nmaybe
we should think about it a little nmore broadly.

Dr. DeKosky.

DR DeKOSKY: | was wondering, Bob, if you
meant that to be done in a conbination therapy
wi t hout, for exanple, doing the study of Tysabri

first in primary progressive. | nean in terns of

file:///C)/dummy/0308PERI.TXT (303 of 320) [3/17/2006 10:42:05 AM]

303



file:///Cl/dummy/0308PERI. TXT

304
relative risk and the length of the consent form
woul d at least |ike to know whether or not that
drug wor ked.

DR. TEMPLE: You m ght even conpare the
conbi nation with each of the singles in that
setting.

DR KIEBURTZ: So, you could have a
factorial design, | think.

DR. TEMPLE: But really the point | am
making is that we often, but not absolutely always
if you are really scared, we often have nore
discretion in a setting of an investigational use

where you can tell everybody, and they can say yes,

| have waited, | have thought about it, | am
willing. To say no would be a very unusual and
strong statement about this. | just wondered if

you really neant it.

DR. KIEBURTZ: Dr. Col dstein.

DR GOLDSTEIN: | guess you were asking
our advice. Obviously, the Agency will do what the
Agency does, but | think first getting this

information that we want to collect, that we are
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all concerned about first, |I think is appropriate.
I think first testing the drug as nonotherapy in
these other clinical situations is quite
appropriate, and then if you get a signal on
nmonot herapy, and this turns out to be relatively
saf e as nonot herapy, then, if you want to go ahead
and then | ook at combinations, | think that is an
entirely reasonabl e approach

We are concerned about this. That is what
thi s whol e di scussion has been about.

DR, KIEBURTZ: Dr. Koski .

DR. KOSKI: | conpletely agree in the
sense that | think it is fair to do it under an
i nvestigational status, and | definitely think that
monot her apy needs to be tried first. There is very
few other things that have shown efficacy actually
in the progressive varieties.

DR. Kl EBURTZ: Dr. Sacco

DR SACCO | think just a point earlier
of the sane thing, with progressive M5 | think we
shoul d do nonot herapy. | was concerned the drug

was going to get used in all of these other M5
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varieties, as well, so | would very much say let's
do other trials for other kinds of MS, but probably
stick with nonotherapy or direct head-to-head
conpari sons of two single active drugs.

DR KIEBURTZ: Dr. MArthur.

DR. McARTHUR: The sane as Dr. Col dstein,
but just restating it. | think we need to allow
the system the registry, the drug distribution,
collection of information fromthe pre-infusion, |
think we need to allow that systemto show that it
can work either just in terms of the |ogistics of
collecting the data. Hopefully, we are not going
to see any signal in terns of PM. cases, but just
to show that the systemitself can work

DR. KIEBURTZ: | would be interested if
committee nenbers are confortable in trying to
quantify what woul d be adequate additiona
nmonot her apy observation, |ike how many thousands of
person years additional, you know, another 5,000,
anot her 10, 000, because if we say we would like to
get sone nore, are we able to quantify how nuch

nore before it's enough?

file:///C)/dummy/0308PERI.TXT (306 of 320) [3/17/2006 10:42:05 AM]



file:///Cl/dummy/0308PERI. TXT

DR McARTHUR If there were 7,000
patients who enrolled within the first few nonths
I think to get 5,000 tines two years, that is
10,000 patient years would be a pretty reasonabl e
number .

DR. KIEBURTZ: M guess is they would be
abl e to accunul ate 10,000 person years of
experience in |l ess than two years, ny guess.

Dr. Col dstein.

DR GOLDSTEIN: There is a corollary to
that question, and it was one that was raised
yesterday, is we are doing all of this surveillance
and we are | ooking for these adverse events. Wat
| evel of adverse events would trigger concern, one
case, two cases, 10 cases? Wiere is the trigger
going to be pulled? Do we have any feeling for
t hat ?

DR KIEBURTZ: | amnot sure

DR WALTON: | think if we see cases that
rai se our concern again, it is entirely possible
that we will be inviting you back to discuss this

again. That, after all, is what triggered this
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advi sory commttee in the first place, the
occurrence of these cases.

DR. KIEBURTZ: | think we nade our
deci si on-naki ng around the notion that the point
estimate of 1 in 1,000 is about right, and that if
accunul at ed experience starts to nmove that point
estimate upwards significantly, | think it would be
reasonabl e to reevaluate this discussion. What
does upward significantly mean? 1| don't know, but
we will know it when we see it.

DR TEMPLE: As Russ said when we started,
we expect cases, and if they are at about that
rate, we would hardly be surprised. W don't
necessarily believe that it is only because of
concomitant therapy that these cases occurred. For
all we know, it is going to be exactly the sane
wi th nonotherapy. That is our ongoi ng assunption
even though we don't want anybody to do anyt hing
but use nonot herapy, we don't really know.

DR KIEBURTZ: | think the committee
menbers, | hope have deliberated in awareness that

it islikely that t here will be cases of PM, and
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it islikely that there will be deaths fromit. |
mean that has to be the background agai nst which we
are maki ng these deci si ons.

The point is that there is death and
disability associated with other interventions that
are approved and on the market, and agai nst the
face of the disability and death that occurs with
the illness, is it a reasonable bal ance that an
i nformed physician and patient, clinician and
patient can nake together, and | think our
unani nous deci sion was that was yes with certain
restrictions.

That may need to be revisited based on the
actual observed frequency of the problemw th nore
peopl e, over a |onger period of tine.

Dr. MArthur.

DR. MARTHUR So, if in the unhappy event
that a patient on nonot herapy does devel op PM,
shoul d we have a devel oped plan of exactly what to
do, what to tell that patient? | realize there are
no proven therapies for PM., but there are sone,

let's just call themalternative therapies that are
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bei ng proposed.

Certainly in the HV literature, at |east
one of the patients in our packet received severa
forns of antivirals. Do we have an energency pl an
is what | am aski ng.

DR. KATZ: | don't think one specific plan
has been proposed, and | amnot sure we are in a
position at this point to say what one should do in
a case of a case. Cearly, that will have to be
t hought about, but | amnot sure, | amnot an
expert clearly, and | don't know that there is a
treatment algorithmfor patients who get PM

I amsure, as you say, there are multiple
different sorts of treatments that people give. |
don't think we are in a position to mandate a
particular one at this point.

DR. MARTHUR: | am | ooking at you, but
maybe | shoul d be asking the sponsor what is the
enmergency plan for if and when a patient on Tysabri
nmonot herapy gets PM.. Wat will happen?

DR KIEBURTZ: Dr. Sandrock or does

anyone--| nean you don't have to reply to that, but
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if you are interested--sorry, that's a little
|l oose. | nean if you are willing to share your
thoughts on it now.

DR SANDROCK: CQur recomendation is
obviously to suspend natalizumab. W are talking
to sone of the investigators about the possibility
of using plasma exchange as a way of renoving
nat al i zumab nore quickly, but that is just one of
our thoughts.

DR KIEBURTZ: The other part of Dr.
McArthur's question, is there any specific clinica
managenment of PM. should it happen beyond trying to
renove the agent, any antiviral treatnent plan or
other treatnent plan that has been articulated? It
is perfectly acceptable to say you are thinking
about it.

DR CLIFFORD: Well, clearly, there is no
correct answer that has been denonstrated for the
treatment of PML. Only two years ago | was standing
in an international meeting proposing
interferon-beta as an excellent plan for a

controlled trial of treatnent for PML in HV
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patients, and | think that | have given up on that
as a primary hypothesis, but the flip side of that
is that | amnot at all--with the Agency--1 am not
at all convinced that interferon has anything to do
with incidental happening that both of the cases
that were observed in M5 were in interferon-treated
patients. | think that that is sonething that
coul d have very easily happened by chance.

On a theoretical basis, the interferons
have activity against DNA viruses. W have used
interferon-al pha. Quite recently, several of us
have published on a nunber of cases where we have
actively thought that there mght be a signal of
activity of interferons against JC virus, so that
has actually been on the table fairly recently.

In ternms of the theoretical approach, the
use of cytosine arabinoside has the best in vitro
evi dence, and while my group did a control trial
that did not denonstrate in the pre-HAART era that
this was an effective treatnent for PM,, we have
revisited the thought, because we really believe

the problemis drug penetration, and it is very
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possible that in the setting what we will see--if
we see anot her case associated with natalizunab, it
is very possible that there will be an inflanmatory
reaction, that there will be nore breakdown of the
bl ood-brain barrier as the drug is wthdrawn, and
the JC infection is exposed to an increasingly
active i mune response, and that we coul d augnent

that with cytosi ne arabi nosi de.

So, | think that is sonmething that | would

actively consider, but all of these things are
really investigational approaches, and we coul d
certainly have di scussions about giving a fornmul a,
but it would turn into another trial, and | hope
there will not be enough patients to really do a
meani ngful trial. |If there were, then, | suspect
we woul d be stopping again anyway.

DR KIEBURTZ: Thank you, Dr. difford

Dr. Sacco.

DR. SACCO | just wanted to check. |
know we are getting to the end of the questions, if
there may be another, but we never touched on, and

I thought you were going to bring it up, the issue
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of neutralizing anti bodi es and whether that has a
role in any of our deliberations.

I thought it was in our questions, and
amrealizing, we got to the end now, and it hasn't
been unless there is a new question we don't know
about .

DR KIEBURTZ: It does go back to what

woul d be--8(h), should there be sone routine

testing for neutralizing antibodies, or should that

be in response to sone clinical event, because the

presence of neutralizing antibodies seens to be a
signal for increased risk and decreased efficacy,
so the risk-benefit ratio would be perturbed.

The question is should testing only be
driven by clinical events, or should it be done at
sone specified tine points as a mandatory part of
use.

Thoughts on that?

DR KOSKI: Certainly patients who had
maybe infusion reactions early on, patients that
appeared to have progression in their synptons.

Their MRl did not show sonething that nmight be
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conpatible with PML. | nean you woul d want to | ook
and see if these antibodies are there since it is
associ ated with decreased efficiency, and al so
i nfusion reactions.

DR KIEBURTZ: Dr. Sacco

DR. SACCO | don't know how this works
with the FDA and the sponsor, but | nmean whet her
there woul d be a reconmendati on to check anti bodies
shoul d synptonms occur, and then consi der
di scontinuation of the nmedicine?

DR KIEBURTZ: A recomendation is
certainly sonething that could be proposed. The
question is would it be required, and the
discussion | hear is nostly--1 nmean if it was
required, everyone would have it done at a certain
time point no matter what their synptons were.

I don't hear a |lot of enthusiasmfor that,
but it could be required or strongly reconmrended in
the setting of certain clinical phenonena including
lack of clinical benefit and the occurrence of
certain kinds of adverse events.

DR DeKOSKY: | amrenenbering that the
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devel opment of the antibodies was relatively early
in the course, that if you didn't have them by 12
weeks, you probably weren't going to get them so
we mght want to tenper that. Soneone that is
havi ng response problens a year out, that that nmay
not be a terribly useful thing to go after.

The other thing we didn't discuss, and
amnot sure if you need feedback about it or not,
is frequency of high-dose methyl predni sol one for
breakt hroughs. W didn't discuss that and whet her
at sone frequency, reconstitute immunosuppression

or i mmunonodul ati on.

DR KIEBURTZ: And hence, whether the drug

shoul d be restricted if you are having a certain
frequency? | think these things are going to

i ntersect because if you are having a high rate of
rel apse, you are going to get inmmged again, these
other things are going to happen, so that it wll
probably be driven by those clinical events is ny
guess. It is not going to pan out that soneone is
goi ng to have a high exposure to pul se steroids,

and not be getting these other things happening.
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Is that fair?

DR McARTHUR: That's fair.

DR. KIEBURTZ: | detect a certain group
fatigue, but we will persevere if there is other
i mportant issues that the Agency would like us to
addr ess.

DR MARTHUR: Dr. Kieburtz, | just found
anot her page of questions here.

[ Laught er.]

DR KIEBURTZ: Dr. Katz.

DR. KATZ: | think you have answered our
questions. | would like very nuch to thank the
conmmittee. It has been very difficult and | think
you have managed to get through the questions and
give us all the information we need. So, | very
much appreci ate your doing that.

I would also just |ike to acknow edge the
fol ks who spoke in the public session, who were
particul arly courageous, not only handling their
illness or their famly nmenbers' illness, but
com ng here and giving their testinony. That is a

difficult thing to do
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Finally, last but not least, | would
really like to publicly acknow edge the Agency's
presenters. You saw the slide of all the people
who were involved in |ooking at these data, and
there were probably even nore than that, but the
fol ks who presented - Alice Hughes, Susan
McDernott, Diane Wsowski did a trenmendous anount
of work in a very, very short period of tinme, and
their presentations were only the tip of the
i ceberg of the anmount of work that they actually
put in, and I think they need to be acknow edged.

Al so, two folks who didn't speak here
t oday, who have done a trenendous anount of work
preparing for this, WIlson Bryan and Kat hy

Needl eman in the Division, so | would really Iike

to acknow edge their efforts. | think it has been

extraordinary.

DR. KIEBURTZ: Could | just say | have had

several discussion with the commttee nenbers, and

I just want to reiterate sonme of those coments.
First of all, | knowit is very difficult for the

sponsor to have so many things they would like to
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say, and we don't call on you in the circunstance,
and | amsure you are famliar with that, but thank
you for the comrents you did provide and the

i nformati on you provided, which was very hel pfu

and effectively organized, and for answering our
questions when we had them

And to the FDA for presenting very clearly
and providing us materials that were cogently
organi zed and obviously reflect a |lot of work, and
just to reiterate, the open public hearing was
particul arly--of course, it was noving, but it was
al so instructive, and as many of you mght realize,
it is an incredibly courageous thing to get up and
say those things in public, particularly when they
have such an enotional content, so we thank those
speakers for their willingness and courageousness
in doing that.

I would just like to thank the nenbers of
the conmittee for sticking with it, these are
tricky issues, for the Agency for having
forbearance with us in not necessarily given

conci se answers in open discussion
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Unl ess there is anything el se that needs
to be said, | think | will adjourn the neeting at
this tinme.
[ Wher eupon, at 3:15 p.m, the proceedings

wer e adj our ned. ]
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