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PROCEEDI NGS

(8:07 a.m)

CHAI RPERSON ABRAVSON: We'd like to call
the neeting to order, please.

| am Dr. Abranson of NYU and the
Hospital for Joint Diseases.

And we'll begin the neeting by having
the commttee introduce thenselves, and we'll begin
with Dr. Seeff, please.

DR. SEEFF: Leonard Seeff fromthe
National Institutes of D abetes and Digestive and
Ki dney Di seases, N H.

DR LEWS: |'m Janes Lew s,
hepat ol ogi st at Georgetown University.

DR. DAY: |I'm Ruth Day from Duke
University and a nmenber of the Direct Safety and
Ri sk Managenent Advi sory Comm tt ee.

DR FRIES: JimFries, Stanford
Uni versity rheumat ol ogi st.

DR. BRANDT: Ken Brandt, rheumatol ogi st,
I ndi ana Uni versity.

DR ELASHOFF: Janet El ashoff,
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bi ostatistics, UCLA and Cedar Sinai.

DR. MAKUCH: Robert Makuch, head of
bi ostatistics, Yale University School of Medicine.

DR. ANDERSON: Jenni fer Anderson,
statistician, Boston University School of Medicine.

M5. McBRAIR  Wendy McBrair, Director of
Arthritis Services, Virtual Health of New Jersey,
consumer rep.

DR. WLLIAVS: Janmes WIIians,
rheumat ol ogi st, University of U ah.

M5. REEDY: Kathl een Reedy, Advisory
Comm ttees, Food and Drug Adm nistration.

DR. @ BOFSKY: Allan G bof sky,
rheumat ol ogi st, Hospital for Special Surgery at
Cornell in New York.

DR. GOLDKI ND: Larry Gol dki nd, Deputy
Division Director at Division of Anti-inflammatory,
Anal gesi ¢ and QOpht hal nol ogi ¢ Drug Products.

DR. SIMON: Lee Sinon, Division Director
of Anal gesic, Anti-inflammtory and Opht hal nol ogi c
Drug Products and a rheumat ol ogi st.

DR BULL: Jonca Bull, Director, Ofice
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of Drug Evaluation Vin the Ofice of New Drugs.

DR. KWEDER |'m Sandra Kweder, the
Deputy Director of the Ofice of New Drugs.

DR. WOODCOCK: Janet Wbodcock, head of
the Center for Drugs.

CHAI RPERSON ABRAMSON:  Thank you.

W'l |l now have a neeting statenent read
by Ms. Kathl een Reedy, Executive Secretary.

MS. REEDY: For the Arthritis Drugs
Advi sory Comm ttee on March 5th, 2003, addressing
Arava, |eflunom de.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with regard to this
neeting and is nade a part of the record to preclude
even the appearance of such at this neeting. Based
on the submtted agenda for the neeting and all
financial interests reported by the comnmttee
participants, it has been determ ned that all
interests in firns regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest at this neeting

with the foll om ng exceptions.
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Ful | waivers have been granted to the
foll ow ng participants in accordance with 18 United
St at es Code 208(b) (3):

Dr. Janes Lewis for serving on a
conpetitor's speakers bureau. He receives |less than
$10, 001 per year and lectures on topics unrelated to
Arava or its conpeting products. The waiver also
i ncludes his consulting for the sponsor on issues
unrel ated to Arava. He receives |ess than $10, 001
per year.

Dr. Kenneth Brandt for consulting for
t he sponsor on unrelated issues. He receives |ess
t han $10, 001 per year. For consulting and | ecturing
for a conpetitor on unrelated issues, he receives
bet ween 10, 001 and $50, 000 per year.

In accordance with 18 United States Code
208(b) (3) and 505(n)(4), Dr. Allan G bofsky for
ownership of stock in two conpetitors, one stock
val ued between 5,000 and 25,000 and the other val ued
bet ween 25,001 and 50, 000.

For consulting for three conpetitors for

whi ch he receives | ess than $10,001 per firm per
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year and for lecturing for three conpetitors for
whi ch he receives | ess than $10,001 per firm per
year, Dr. G bofsky's consulting and lecturing is
unrel ated to the conpeting products.

A copy of the waiver statenents may be
obt ai ned by submtting a witten request to the
agency's Freedom of Information O fice, Room 12A30
of the Parklawn Buil di ng.

Dr. John Cush has been excluded from
participating in today's discussions due to his
current involvenent in studies on two of the
conpeting products and his past consulting on the
product at issue.

In the event that the discussions
i nvol ve any other products or firms not already on
t he agenda for which an FDA participant has a
financial interest, the participants are aware of
t he need to exclude thensel ves from such
i nvol venent, 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
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any current or previous financial involvenent with
any firmwhose products they may w sh to conment
upon.

CHAI RPERSON ABRAMSON:  Thank you.

Today's neeting wll be on the recent
update on the efficacy and safety of Arava or
| efl unom de, and the first presentation will be by
Dr. Sinon on the regulatory history, Arava and
treatnment of rheumatoid arthritis.

Dr. Sinon.

DR. SIMON: Is that actually now how the
agenda i s supposed to go?

CHAI RPERSON ABRAMSON: | apol ogi ze.

DR. SIMON: Excuse ne. That's okay.

So basically I'"mhere to wel cone you al
first and to go over the agenda briefly, and I woul d
like to welconme you all in the nane of the agency,
and thank you fromthe bottomof my heart for the
division, that you had to reach 700 pages of
briefing docunentation prior to comng here. W are
quite grateful that you' ve taken the tine out of

your busy schedule to be able to offer us your
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advice on this particular thorny issue, and I wl|

review with you what we're going to be doing today

through a review of the agenda. Although you have a

printed agenda in front of you, basically this is a
little bit nore detail ed.

Il will ina few mnutes begin with a
regul atory history of Arava in the context of
therapy for rheumatoid arthritis, and then we're
going to nove on to a discussion of outcone nmeasures
for disability and physical function.

There will then be a sponsor
presentation of efficacy.

There will also be an FDA statistician's
assessnent of inpact of placebo withdrawals in the
two year |andmark anal yses for inprovenent in
physi cal function, and this wll be representing the
neat of the data for a discussion regardi ng change
in the guidance related to two to five years of
efficacy data for the indication for inprovenent in
physi cal function.

A di scussion of questions regarding

efficacy of Arava in the context of the indication

SAG CORP
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for the inprovenent in physical function.

Then a di scussi on of the RA gui dance
docunent of 1999 and the indication for inprovenent
in disability which presently requires the two to
five years of data.

In the context of this afternoon, we're
goi ng to have an FDA presentation regarding
hepat ot oxi city associated with Arava; the sponsor
presentation of overall safety of Arava and its
benefit to risk ratio for use in the context of the
uni verse of therapies for rheumatoid arthritis; a
presentation regardi ng ri sk communi cati on, how one
conveys potential risk, which I think you'll find
very interesting, and then the further discussion of
questi ons.

As noted, not on the agenda, but on your
printed agenda, we have two periods for open public
comment, each of which one will be in the norning
and one will be in the afternoon.

Thank you, M. Chairman.

CHAI RPERSON ABRAMSON:  Thank you. Thank

you, Lee.
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So we will go to the open public
hearing, and we'll have a statenent first by Dr.
Si dney Wl fe.

DR. SIDNEY WOLFE: Thank you.

I"mjust going to talk for a few m nutes
now, and nost of my comments will be in the public
hearing in the afternoon on the safety issue.

| used both in our original petition to
take | efl unom de off the market and in preparing
comments for today the FDA nedical officer's
reports, which give slightly different results in
terms of effectiveness. |In the M302 study, as you
know, the | argest of the studies with roughly 500
peopl e in each |l eg random zed to get nethotrexate or
| efl unom de, nethotrexate was significantly better.

In the other two there was really not a
significant difference between them and in M301,
as you know, |eflunom de and sul fasal azi ne were
roughly about the sane.

So the statenent that we nade, which Dr.
Sinon seens to rebut in his comments, that there was

no evidence that |eflunom de was any -- offers no

SAG CORP
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advantage to patients with rheunatoid arthritis
conpared with nethotrexate, which is obviously the
context, the statenment is correct, and | don't know
why it's | abel ed as inaccurate evidence.

Il will nmention now and in nore detai
this afternoon the fact that this is the first tinme
in, | guess, the 32 years that |I've been nonitoring
with nmy group, Public Citizen's Health Research
G oup, the FDA and the pharmaceutical industry that
|"ve ever been asked to do sonething by an FDA
Advi sory Committee nenber.

Dr. David Yocumis the one that said he
had had a tragic death from hepatic necrosis in a
patient using this drug. It had a hypertensive
epi sode and a stroke in another patient and
personal |y stopped using the drug and literally
called me and asked ne if we woul d consider a
petition to take it off the market.

The nore | |earned about it after his
call, the nore | was convinced. | did talk wwth him
a couple of days ago to see whet her he has stil

stuck by his guns, and he says he still does not use

SAG CORP
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this drug. He finds it's entirely possible to
practice good rheumatol ogy wi thout this drug.

Li ke others, he starts wth nethotrexate
first, which is as effective as | will discuss this
afternoon, safer and certainly | ess expensive than
ei ther the TNF nodifying drugs or |eflunom de.

| would just also like to comment for a
mnute on this idea put forth by Dr. Sinon that it
isn't possible to do two year random zed controll ed
trials to look at disability. W certainly in a
nunber of other spheres with people who are probably
nore nobile literally in ternms of noving around or
what ever than a |lot of people with rheumatoid
arthritis have been able to do two or |onger year
trials in hypertension, the Wonen's Heal th
Initiative trial, and so | don't understand why it
isn't possible to do it here.

And in sone of the data that Dr. Sinon
is presenting, the patient accountability section,

it looks as though to me that at the end of two

years nore -- | don't knowif it's quite
statistically significant -- but certainly nore
SAG CORP
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peopl e conpleted the two years on nethotrexate than
did on | eflunom de.

| don't see why one has to -- | nean, |
understand the attractiveness and the sinplicity of
the scales that Dr. Fries has worked on for a |ong
time, but | think that they really are not a
substitute for good epidem ol ogically derived data
fromrandom zed controlled trials, and | think it's
possible to do that, and I think that should
continue to be the goal to go for, not to try and
make distinctions that | think are without a
di fference based on a scale that is really of |esser
validity.

This is really all | have to say this
norni ng, and again, this afternoon | will present a
much | onger anmount of infornmation on the
hepat ot oxicity and other kinds of toxicity, and |
agai n thank you for the chance to speak for a few
m nutes this norning.

CHAI RPERSON ABRAMSON:  Thank you very
much.

DR. SIDNEY WOLFE: Do you have any

SAG CORP
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questions for ne?

CHAI RPERSON ABRAMSON:  No, there will be
no questi ons.

The next speaker is M. Kevin Brennan,
Senior Vice President, Health Policy of the
Arthritis Foundati on.

VWiile we are waiting to see if M.
Brennan is here, there are two statenents that
Kat hl een Reedy has received that would Iike to be
entered into this open segnent.

M5. REEDY: This is from Ray Ti nmons.

"I hear that FDA is neeting to discuss
Arava. It has been a mracle for ne. Wthout, |
woul d probably be in a wheel chair and out of work.

Pl ease keep it on the market!

"All DVARDs have a risk of death. |If
you | ook at the studies carefully, Arava has no nore
risks than others. The only study that seened to
i ndicate otherwi se (the one in Europe) showed ot her
factors (such as already damaged |iver or other
| i ver damagi ng drug) in all except one death. It

only showed that Arava taken with sonething el se

SAG CORP
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that al so damages the liver is dangerous.

"The practice | went to a few years ago
had two people die fromtake nethotrexate in one
nonth. |If you did a study conparing nethotrexate to
Arava, you will find Arava to be nuch safer and nuch
nore effective. It just that nethotrexate deaths
are no | onger being reported.”

And this is a patient obviously.

And anot her patient: "I understand
Arava's benefits are under question.

"I was on the drug study for Leflunom de
that was |later marketed as Arava. | have Rheumatoid
Arthritis sine 1980 & have been through many
medi cations. | have Tinitis caused by the Aspirin
in so many of the meds. Esophagitis & other stomach
probl ens because of side effects of sonme of the
nmeds. | was on one for 12-1/2 years & woke up one
norning realizing it no | onger worked.

"Arava not only hel ped the inflammtion

(sic) & pain, it was kinder to ny stomach & produced

no other side effects. | amnow on 20 ng. daily &
doing very well. I'msure this is a nmedication
SAG CORP

202/797-2525 Washington, D.C. Fax: 202/797-2525
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doi ng much nore good than harm Hopefully it wll
continue to help ne. |'mnow 77 years young."

This woman's nane i s Dorothy Karo.

CHAI RPERSON ABRAMVSON:  Ckay. Thank you.

s M. Brennan here?

(No response.)

CHAI RPERSON ABRAVSON: Al right. If
not, we'll go back to the agenda and reintroduce Dr.
Simon on the regulatory history of Arava.

DR. SIMON. W always |ike surprises.

So good norning again, and I want to thank the
commentator for the open public forumthis norning
so far, and he has raised several issues that | wll
address in ny presentation.

W thought it would be cogent to sit
down and recogni ze where we are in the treatnent of
rheumatoid arthritis today and where we cane from
Again, as | nmentioned in ny introduction, | ama
rheumatologist. | was in practice for over 20 years
in Boston, and | continue to speak to ny patients
periodically even though I'm here now at the FDA

In general, nmy role at the FDA has

SAG CORP
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allowed ne the privilege of |ooking at the treatnent
of the diseases that | was occupied with as a
clinician in a very different way than before, and |
hope that ny presentation today wll sonmehow refl ect
that for you.

So in thinking about what is rheumatoid
arthritis, and | hope that the commttee will bear
with nme because, in fact, there may be sone people
that were here today that were not here yesterday,
and there nmay be sone people who aren't as evidenced
about rheumatoid arthritis as others around the
committee.

So rheumatoid arthritis is a disease
that affects about one percent of the U S. patient
popul ati on, and although it can affect anyone at any
age, the peak onset is between the ages of 20 and
50, which is the nost productive years of one's
life, although now that people are living well past
100, it's not to suggest that people can't be
productive after that as well.

It is a heterogeneous disease with a

clear variable course. It's a systemc inflammtory

SAG CORP
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di sease associated with an as yet poorly understood
i mmune dysfunction; |eads to the devel opnent of
destructive erosive disease in a great majority and
rem ssions are rare. Cure has not yet been
observed.

As you heard, yesterday it shortens life
span in sone patients. The clinical outcones are
nost notable for the state of debility. So the idea
is to prevent debility. The idea is to be
aggressive in treating the systemc inflammtory
di sease to prevent these events fromtaking place.

O her questions have arisen about
certain other issues sone of which you' ve heard
about yesterday as well. So there are questions
regardi ng di sease and an increase in cardiovascul ar
events associated with this disease. There's also
questions about the incidence associated with
rheumatoid arthritis, both treated and untreated for
non- Hodgki n' s | ynphoma and ot her forns of
mal i gnanci es.

But, in general, as per the last bullet,

nost patients suffer an unrelenting course. It's

SAG CORP
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characterized by recurrent flares over years | eading
to progressive loss of functional status and
ultimately leading to significant disability. An
unfortunate few have an accel erated nutil ating
course and anot her lucky few have either mld

di sease or enter into rem ssion early.

So this chronic inflammatory autoi mmune
di sease begins in the synovial nenbrane and then
subsequently over tine not only affects the
cartilage and bone and soft tissues of the joint,
but also affects extra-articular sites establishing
a system c disease as well as a joint disease. It
is in sonme fashion associated wth the presence of
rheumat oid factor, which is an autoanti body, and
that nay be epi phenonenal or actually nay be causal
in some people' s |exicon.

It has a clear genetic predisposition
with a famlial incidence. W now know that HLA- DR4
related antigens are clearly associated with the
onset of worse disease, and there is as yet an
unknown environnmental trigger perhaps a virus, a

ubi qui tous di sease that affects the specific genetic
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host. W yet don't know.

This cartoon denonstrates the conplexity
of the events that take place in leading to the
destructive lesion that we know of here at the joint
level. It begins with an antigen presenting cel
interacting with a T cell, leading to a cascade of
i nfl ammatory events, recruiting various different
cell types along the way, leading to this
destructive | esion.

It's interesting to note, as we have
| earned nore and nore about the effect of
phar macol ogi ¢ and bi ol ogi ¢ agents, as well as tineg,
as we | earned about the disease. Those drugs,
nonsteroidal anti-inflamatory drugs that appear to
af fect prostaglandin synthesis way down here at the
effector level don't seemto have the same kinds of
side effects that the drugs that affect much higher
in this cascade, those drugs that seemto affect
cyt oki ne production or cytokine interaction with
various different cells, or even cell-cel
i nteractions.

And these side effects, some of which

SAG CORP
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we're going to be tal king about today, are inherent
to the kinds of drugs we have available to us to
treat rheumatoid arthritis. In fact, you heard many
of themyesterday in the discussion of the TNF al pha
i nhi bi tors.

So what is the inpact of rheumatoid
arthritis on the health related quality of |ife?
Well, there's clearly pain and suffering. There's
decreased physical functioning, increased
psychol ogi cal distress, decreased soci al
functioning, thus increased isolation, increased
health care utilization, and thus increased costs,
and increased work disability.

Qur goals in treating this disease
i nclude halting progression of the disease, which is
a word chosen quite specifically, that word "halt."

It's sonmething that we're still striving for, and
despite sone of the things that people have read
about or heard about, we are not yet there. W do
not have drugs that stop entirely the di sease
pr ogr essi on.

We maxi m ze functional independence,
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optim ze the treatnment of pain and inflammtion. W
obviously would try to enhance quality of life,
particularly health related quality of life. W
want to mnimze the potential for toxicity, part of
t he di scussion we'll have today, and provi de easy
access to care at reasonable cost, a clear
i ndi cation of sone of the problens that we have in
devel opi ng new t herapi es.

| thought it would be interesting to see
where we were 110 years ago. Basically this is

extracted fromthe standard Textbook of Medicine in

1892, and nost of us would agree who are MD.s in
the roomthat Sir Wlliam Gsler is sonebody that
knew sonet hi ng about nedi ci ne.

And basically what he was referring to
here is the treatnment of arthritis, and the quote
is, "Many cases are greatly hel ped by prol onged
resi dence in southern Europe or Southern California.

Ri ch patients shoul d al ways be encouraged to w nter
in the south and in this way avoid cold, danp
weat her . "

(Laughter.)
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DR. SIMON:. There clearly are reasons
why one wants to be supportive and educate patients,
but 1"'mnot entirely sure that's the right way we
shoul d do that today.

Today we have a different series of
options available to us in addition to education,
support, exercise, and wintering in the south, which
m ght be listed here. | actually have pointed out
here that there is a -- and sone peopl e have pointed
it out to ne that this bullet is smaller than the
rest, and | do that on purpose.

Nonst er oi dal anti-inflammatory drugs and
sel ective Cox-2 inhibitors, despite ny background,
are not drugs that do anything but palliate pain and
inflammation, particularly in this disease. The
drugs that are really inportant for this disease are
those with the bigger bullets, and they include
di sease nodi fying anti-rheumatic drugs,

I munosuppr essi ves, glucocorticoids, biologic
agents, and sone of the investigational agents that
we know about, but you guys don't yet know about,

but it's pretty cool.
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| thought it would be useful to | ook at
before 1985 and then nove up to be able to see where
we're at. So these are the drugs that were used
prior to 1985 or so. |I'mnot being incredibly
accurate about this, but '85 is about the right
tinme.

There were anti-malarials, | Mgold,
peni cillam nes, cycl osporins, azathioprine,
cycl ophospham de, and chl oranbucil. There are, |I'm
sure, people in the roomthat would say, "Geez, you
woul d never use such a therapy for this particul ar
di sease,” and they m ght choose chloranbucil or they
m ght choose cyclosporins. They m ght choose
azat hioprine. But renenber where we were at in
1985. Now, many of these drugs were
not actually studied specifically for the disease
rheumatoid arthritis.

Now, for many years it was considered
standard of care to be cautious and not expose
patients to potentially toxic therapy which had not
clearly been shown or denonstrated to have a nmgjor

i npact on the disease. In that tinme, and even
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today, the diagnosis is clinically driven. There
are no yet biologic markers that specifically

di agnose the di sease, and many early patients
suffered likely viral arthritis and not true
rheumatoid arthritis, and these spontaneous

rem ssions were probably not true RA

So we al ways believed that there was
sone segnent of the population that woul d get better
by just palliating their pain and giving themtine
to get better.

Thus, a treatnent pyram d enphasi zed
sl ow progression of therapy fromleast effective
nodal ities, but maybe safer in general, to palliate
the pain and suffering to potentially nore
effective, but also associated with nore potenti al
ri sk of adverse events.

So three choices that | nmade of that
original list are shown here in yellow. So many may
remenber that the anti-malarial drugs were
fortuitously discovered when during Wrld War 11
they were given for anti-malarial prophylaxis or

anti-mal arial therapy, and those patients who

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

29

concomtantly had rheumatoid arthritis got better.

Now, they're a pretty safe drug.
They're reasonably well tol erated, although the |i st
of adverse events in the PDR is about two pages
l ong. You can't even get it on a slide. The major
toxicity is retinal toxicity, directly related to
drug pignent in the retina | eading to blindness.

| M gold, a standard of therapy for many,
many years, requiring injections periodically. It
had previously been used to treat infections.
Patients concomtantly having rheumatoid arthritis
soneti nes got better.

In 1966, the Enpire Rheumati sm Counci
studied IMgold therapy for the first time in a
ri gorous way, denonstrating significant inprovenent,
an occasi onal case of rem ssion, and significant
risks in over 40 percent of the patients with
chronic use. Heavy netal induced kidney danage was
recogni zed; bone marrow suppression; |iver effects;
skin; vasculitis. And yet for 30 years it was the
mai nstay gol d therapy of our treatnent of rheumatoid

arthritis.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

30

It's interesting to note that
cycl ophospham de, probably one of the better
therapies that we have to treat this disease, a
anti-cellular therapy, it showed significant benefit
in the few studies that were done. |t decreased
di sease activity and clearly showed a robust X-ray
benefit in the one study that had been | ooked at.

Unfortunately chronic oral therapy
i ncreased the risk of urogenital cancers, |eukem a,
I mrunosuppr essi on, bone marrow failure, nausea,
vom ting, and hair |oss, not an inconsequential |ist
of potential therapies. Wen | trained, this was
the list of options that | had available to ne that
| woul d use, but tinmes change.

Now, the known truths were that the
nonsteroidals, as | nentioned, were palliative, and
that DMARDs, the disease nodifying drugs that | just
listed, were inportant for those patients with
progressive di sease would |likely take about six
nont hs to know whet her there was any benefit or not,
and it would likely take six nmonths or eight nonths

before we would start therapy.
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So it was 14 nonths or so before we
determ ned that sonmeone woul d respond. They were
potentially toxic. They were associated with
significant risk. They required often weekly
surveillance at the initiation of therapy and, if
subsequently tolerated, would require nonthly
visits, requiring CBCs and various other tests to
ascertain whether or not they were actually being
safely used.

Many patients had not an adequate
response or devel oped adverse events, and the
standard of care was still associated with damage
evident by X-ray and progressive | oss of functional
status even in patients that were responders.

So what happened after 1985? Well, one
t hi ng happened, which was nethotrexate becane
popul ar to |l ook at again. | say "again" because it
was first studied in the 1960s, but people were
concerned about the use of a, quote, unquote,
chenot herapeutic agent in the treatnent of a
chronic, quote, unquote, non-fatal disease.

But as we know today, in fact, it does
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shorten life span. It is a fatal disease.

In 1985, there was a new description of
the use of a | ow dose formof nethotrexate at 7.5
mlligrams weekly, which showed sone benefit in a
tiny study. Subsequently the dose in the clinical
practice has risen. Most people are using about 15
to 17.5 mlligrans weekly, and it was clearly better
tolerated than sone earlier, previously used DVMARDs.

There was sone evi dence of true di sease
nodi fi cation, slow ng of X-ray progression, for
exanpl e.

But the potential adverse events
i ncl uded progress |iver disease even while the
pati ent was consistently nonitored; lung fibrosis;
acute pul nonary di sease; bone marrow suppression;
and i nmunosuppr essi on.

This slide shows an interesting
observation in 1992 perforned by Pincus and others,
and | show this because this is what it was before,
whi ch was that very few patients actually stayed on
any one of several therapies, hydroxychl oroquine,

penicillam ne, parenteral gold, oral gold, or
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azat hioprine, for any period of tine once they were
started on therapy until nethotrexate, when in fact
clearly for the first tinme -- and that's this line
here -- people started to stay on it |onger.

As | nmentioned, it was better tolerated
than the other DMARDs that we had previously been
using, and patients seened to be perform ng better
on it so they stayed on it for a while. So this was
qui t e encour agi ng.

So we nove on from 1985 to now, and
you'll notice |I've changed the title from DVARDs to
DVARTs because di sease nodifying anti-rheunmatic
t herapi es are now avail abl e both fromthe biologic
side and the drug side, and they include
sul f asal azi ne, nethotrexate, |eflunom de, the
bi ol ogi ¢ response nodifiers inclusive of the TNF
al pha inhibitors, as well as Interleukin-1 receptor
ant agoni st s.

What are the advantages of these
t herapi es? They' ve been show in robust clinical
trials in this era that they slow di sease

progression. They've been shown to sonetines in
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sonme studies inprove functional disability. They
decrease pain. They interfere with their processes,
and in so doing, they clearly have been shown to
retard the devel opnent of joint erosions by X-ray

pr ogr essi on.

So this slide shows those drugs that
have been approved and the indications for which
t hey' ve been approved based on the new RA gui dance
docunent of the late '90s. In yellow are the
specific indications, and in white are the
t her api es.

And as you can appreciate, nost are
approved for the presence of signs and synptons, and
then several are proved for structural danage.

Lefl unom de has been approved. It's not so suggest

that nmethotrexate or sul fasal azi ne have not shown in
the sane clinical trials simlar kind of data. The

problemis that nobody has actually invested enough

to take sone of these older therapies for getting an
indication at this juncture.

More inportantly, it al so suggests

sonet hi ng about how one reports toxicities with
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t hese ol der therapies. WMany people don't report
toxicities with ol der therapi es because we al ready
know everything there is to know about them

So likely in the sanme way we don't give
i ndi cations, we don't hear about safety issues with
sone of the ol der therapies.

Now, I'd like to point out that major
clinical response, conplete clinical response and
rem ssion, no drug therapy has achieved that at this
point in time. These are clearly delineated within
t he gui dance docunent of how to achieve it, and
not hi ng has achieved it yet, and | point out that
i nfliximb, as nentioned yesterday, is the only
therapy to date receiving a prevention -- not really
a prevention of disability claimas per the | abel,
but actually inproving physical function.

So the following five slides show the
ACR 20, 50 and 70 for each of the products
considered to be the disease nodifying therapies.
have extracted this data specifically fromthe FDA
approved label. | wanted to do this because of what

was nentioned this norning at the open public forum
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about benefit of one therapy for another.

| want to say it's incredibly difficult
to conpare these data across clinical trials wthout
head-to-head trials due to differences in trial
design, patients recruited, activity of disease,
prior therapies, length of tine with the disease,
and the "et cetera" probably includes 15 other
reasons why we shouldn't be conparing across trials.

The reason | have five slides is that if
| put it all on one slide, it would be trying to do
that. | don't want you to think |I'm suggesting
t hat .

But with all of these caveats, all of
these therapies have a simlar benefit. It's
expressed by the ACR 20 neasure, and often this sane
benefit in sone of the therapies requires
conbi nation therapy to achieve it, and that
conbi nation therapy is often expressed in
relationship to the concomtant use of nethotrexate.

So one of the few areas where we can
actually tal k about the conparisons of |eflunom de,

sul f asal azi ne and nethotrexate are wthin actually
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the pivotal trials for the approval of |eflunom de
for signs and synptons.

| only really want you to | ook at the
yel | ow col um, which | ooks at the ACR 20 response
rates for |eflunom de conpared to nethotrexate,
pl acebo or | eflunom de and nethotrexate. 1'd |ike
to point out as nentioned this norning, there are
di fferences between the US301 trial and the M\302
trial. Those differences are extraordinarily
i nportant to understand.

Firstly, different patients were
recruited in these trials. These patients in the
European trial had shorter duration of disease, nore
active disease than the patients in the US301 trial.

These patients had | onger di sease, nore chronic
di sease.

Secondly, even nore inportantly, folic
acid is a concomtant drug used in the United States
in alnost 100 percent of the patients who are
treated with nethotrexate, and in fact, in this
trial it was well close to 100 percent of the

patients on folic acid. In Europe they rarely use
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folic acid.

It is well known that folic acid
decreases the toxicities of nethotrexate, including
stomatitis, hair loss, and even LFT abnornmalities.
In the study in Europe no patients used
met hotrexate, but in that context, folic acid al so
decreases the efficacy of nethotrexate.

So as you can see, nethotrexate here at
65.2 percent and here 45.6 percent.

So let's go back to | eflunom de and
clearly see that |eflunomde at 52.2 percent, 54.6
percent, and 51.1 percent, not an inconsequenti al
benefit in terns of signs and synptons.

Looki ng at etanercept, in fact, | ooking
at the evidence as per the FDA approved | abel, in
Study 1 here you can see at six nonths a 59 percent
i nprovenent; in Study 2 a 71 percent i nprovenent
with concomtant nmethotrexate; and in this study,
which was the arthritis study, which, in fact, is
the only one you heard about yesterday fromthe
sponsor unfortunately, actually suggests a much

hi gher response rate, but these are patients with

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

39

very early disease. These are patients that clearly
coul d benefit from aggressive anti-inflammatory

t herapy who had not yet sustained significant

damage.

In fact, nost interesting about this is
that if you | ook back at the nmethotrexate history of
devel opnent, patients respond nuch better to
net hotrexate with very early di sease and nmuch | ess
as the di sease has progressed over tine.

Then also if you |l ook at infliximb, and
| remnd you that in this context all of these data
are expressed as infliximab wth nmethotrexate, not
as an al one nonot herapy, and as you can see, the ACR
20 responses range from 42 percent to 59 percent,
dependi ng on dose.

Now novi ng on to adali munab, the npst
recently approved TNF al pha inhibitor as per the
| abel , one can see at six nonths a 53 percent rate
of inprovenent at 40 mlligranms weekly and 46
percent every other week, and then in the context of
use with nethotrexate, 59 percent at nonth 12.

So therefore, the TNF al pha inhibitors
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and Arava or |eflunom de, nethotrexate and

sul f asal azi ne, all have very simlar ACR 20
responses as nonot herapy when studi ed, and even
sonetinmes with conbination therapy they are the
sane.

This is the one slide |ooking at the
non- TNF al pha i nhi bitor biol ogic responder nodifier,
whi ch was IL-1ra, or Kineret, and again, pointing
out just in the yellow nonth six, which is at 100
mlligranms per day at 38 percent response, and in
this study here at nonth six a 43 percent response.

So all of these data led to a clear
paradigmshift in our weird treatnment pyramd. W
realized that, in fact, conservative care in the
pati ent who had real diagnosed rheumatoid arthritis
was probably not a wise thing to do. Renenber,
physi cian, first do no harm

And clearly we need to be nore
aggressive in our therapy. So the disease nodifying
anti-rheumatic therapies clearly inprove patient
out cones by inproving signs and synptons, by

decreasing pain and inflanmation, and they were
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clearly shown, although |I have not shown this
evi dence, that they regarded X-ray progression.

Thus, the standard of care today is to
start aggressive therapy as soon as a certain
di agnosi s of progressive di sease has been made.

Il will not show this slide, but Dr.
Wl fe in the audience rem nded ne that he, in fact,
has shown evidence that the length of tinme patients
stay on these drugs today is very different than in
the slide that | showed you from Pi ncus, where they
rarely stayed on the drugs for a |l ong period of
time, and under these circunstances actually
tolerate these drugs reasonably well.

But even so, there is still no cure.
Real rem ssions are rare. ldeally we would prefer a
robust ACR 50 and 70 response, not yet seen with any
of the nonotherapeutic interventions. The data from
the clinical trials really only approxi mate what may
happen in the real world. |Is a one or two year data
set reasonable to predict long termresults over 20
or 30 years?

Most patients need access to many
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possi bl e therapies, since there is no way to predict
who m ght respond to any one therapy. Thus, it's

i nportant to have avail abl e as nany potenti al
therapi es as possible with an acceptable benefit to
risk ratio.

I"d like to take two seconds and revi ew
the Arava regulatory history as we nove into the
rest of the agenda.

The original new drug application
clinical programbegan in 1989, and the |eflunom de
clinical program consisted of the three random zed
controlled trials that | showed you before on that
slide about | eflunom de.

The U. S. trial, which was US301, was
designed as a two year study with a primary anal ysi s
for efficacy at one year, while the two other
pivotal trials were one year and second extension
years were added on which required new patient
consent.

It was a uni que design, which addressed
the problem of placebo and it led to a short placebo

exposure period at four nonths and then a subsequent
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conversion to active therapy in all patients who
wer e nonr esponders.

This led to a significant problemin
data analysis that you will hear about today.

The original NDA was submtted in
February of 1998 and i ncl udes the proposed cl ai m of
i nprovenent in signs and synptons of rheumatoid
arthritis with retarding of X-ray progression. it
i ncl uded the proposed clai mof inproved physical
function or functional ability, reduced disability,
and inproved health related quality of life, and the
agency at that tine granted priority review based on
need.

The Arthritis Advisory Commttee, this
august body of August 1998, concurrence with the FDA
was shown that studies denonstrated benefit for
signs and synptons, as well as X-ray benefit. A
guestion was raised: should |eflunom de be approved
for the prevention of disability to the commttee?

Now, it turns out at the tinme that this
was all happening the FDA was creating a gui dance

docunent for the treatnent of rheunmatoid arthritis,
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and it turns out that that updated draft FDA
gui dance docunent cane out in March of 1998, a nonth
after the NDA was submtted.

This draft newy defined the claimof
i nprovenent in physical function and disability and
required two to five years of data. The exact type
of the study to achieve blinded two to five year
data was undefined. Was it to be blinded? Ws it
be controlled? Was it to be random zed?

Exactly how that was going to happen was
not defined within the guidance docunent.

The AAC, the Arthritis Advisory
Comm ttee thus gave an answer to that particul ar
question. It gave a reasonably good prelimnary
consensus that the data set was reasonable. The new
gui dance, however, which required the two to five
years of data suggested that the conmttee shoul d
not recommend acti on because there was not two years
of data to be shown, and there was only one year of
data at that tine.

So the | efl unom de NDA was approved in

Sept enber of 1998 for the treatnent of active
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rheumatoid arthritis to reduce signs and synptons
and regard structural damage. The three studies
wer e then ongoing, the two studies for extension and
one study that was a two year study, all of which
provi ded blinded 24 nonth data to support the
prevention of disability indication, and the FDA

gui dance for rheumatoid arthritis products was
finalized in February of 1999.

And again, just to remnd you that this
gui dance required at least a two year study duration
of a known type; a validated neasure of physical
function to be neasured, either the HAQ or Al M5 were
suggested; a validated generic health related
quality of life nmeasure was also to be included as
supportive and should not worse, and what was
suggested was the SF-36.

But what's very inportant within the
gui dance docunent is that there was a requirenent
that you had to denonstrate inprovenent of the signs
and synptons first.

Then in 2002 a suppl enental NDA was

submtted fromthe sponsor describing inprovenent in
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physi cal function after discussions wth our

di vision, and these discussions were associated with
t he approval of one of the biol ogic DVARDs based on
one year blinded data wth a second year follow up
of that data denonstrating durability of that
response in those patients who were responders.

Now, it turns out there were a |arge
nunber of the patients in the second year who were
retained wwthin the trial

So in conclusion, we have reached a tine
period in the treatnent of patients with rheumatoid
arthritis where there are several different DVARTS,
sul f asal azi ne, |eflunom de, nethotrexate,
et anercept, inflixinmb, and adal i mumab; that
i nprovenent in signs and synptons expressed in terns
of an ACR 20 responder index, these therapies have
simlar effects, with effect sizes ranging in the
context of ACR 20 responses of about 26 to 45
percent, with the context of different trials,
different patients, early versus |late disease, how
many ot her drugs the patients failed, other

concom tant therapies, such as folic acid,
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conbi nation therapies, et cetera.

There is a clear, been proven delay in
X-ray damage progression by about the sane degree
when neasured, and that potential adverse effects,
al t hough of different types, are not unconmon with
any of these therapies, and all convey certain risk
and potential risk even wth appropriate use.

Sol'd like to nove on back to, M.
Chai rman. Thank you very much.

CHAlI RPERSON ABRAMSON:  Thank you, Dr.
Si non.

We have a couple of mnutes if any of
t he panel nenbers have a specific question for
clarity fromDr. Sinon.

(No response.)

CHAlI RPERSON ABRAVSON:  Ckay. If not,
then we'll nove on to Dr. Fries to discuss the
heal th assessnent questionnaire.

DR. FRIES: Thank you, Steve, and | feel
honored and very pl eased to be discussing Big Sky
issues with you for a few m nutes today because back

when this story becane sone 20-sone years ago, and
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sone people that were involved with that are here in
the room we wouldn't have ever had this discussion
because we were getting too far away fromthe
gquantitatable things and into the soft, w shy-washy
things that patients reported and patients said and
we were | eaving science behind.

So | hope to convince you that this is
no | onger an appropriate view and that taking what
patients really do care about and putting that first
and forenost is part of a transition that we should
have goi ng on

So I'll speak fromthe standpoint of the
devel opment of the HAQ recognizing that Jennifer is
here, who was involved in the beginning efforts of
the AIMS instrunent, and there are other people.
Fred Wl fe is in the audi ence who al so has had a
great deal of experience in these areas and is
widely cited in sonme of the background information
whi ch is provided.

The heal th assessnent questionnaire was
originally called the AAQ or the arthritis

assessnment questionnaire before it was recogni zed
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that it really had nuch nore in the way of generic
characteristics than di sease specific
characteristics, and I'll return to that.

The publication of both the AIMS and the

HAQ articles were in 1980 in Arthritis and

Rheumatismin the sanme i ssue. The HAQ paper has

becone the nost cited rheumatol ogy article over this
period of tine.

The current paper, which is included in
your handouts, which cane out in January of '03
cites actually sonme 70 different |anguages that it
has been translated in and also a variety of areas
in which it has been used in clinical practice,
particularly by Drs. Wl fe and Pincus and peopl e
that have worked with them

ARAM S itself which | direct, which is
the arthritis, rheumati sm and agi ng nedi cal
i nformation system has adm ni stered wel |l over
200,000 adm nistrations of it. In terns of cited
publications validating the instrunent, they now
nunber over 400. Mst of the nore recent ones are

cited in the Journal of Rheumatology article that
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you have. It's been used in a | ot of disease areas
i n studying human aging, particularly in

muscul oskel etal aging, in AIDS, in arthritis, in
connective tissue di seases and basically all of the
rheumati c di seases with mnor nodifications.

It's not quite a required disability
outcone variable for clinical trials, but it and
simlar instrunments have been mandated in the ACR
list and the OMERACT |ists, and one of the questions
that perhaps will cone up today is how should you
actually conmpute sonething |ike an ACR 20. Should
all of the potential ingredients be used? Can
di fferent people pick and choose fromdifferent
areas as to which ones they want to count? How do
we | evel the playing field? Are we having the nost
i nportant variables required for the ACR 20 or are
we not ?

So sone of these issues, | think, are
really inportant and sone of our greatest fans have
made the argunent that, in fact, the HAQ disability
index is the dom nant outcone variable in clinical

trials in rheunatoid arthritis, and why should we

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

51

have anyt hi ng el se?

That is not ny position, just to clarify
that right off the bat.

(Laughter.)

DR FRIES: But it is when | |ook at
studies the first thing I look at, is the HAQ
disability index, and then after that | | ook at the
ACR 20 and all of these other things to see what it
is, and so there are definitely sone issues around
this point.

Now, |'ve got to introduce this by
saying that this is a paradigmshift that we're
tal ki ng about that woul dn't have been present 20
years ago. |It's a processed outcone change from
process variables that a patient doesn't feel or
perceive to outconme variables which are very centra
to their way of I|iving.

It's a nove, as you heard from Lee's
di scussion, fromshort-termoutconmes to long-term
out cones, and we still continue to have this tension
bet ween what is |ong enough in a 25 year disease.

Is two years | ong enough, five years |ong enough,
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ten years?

What are the questions of sequencing?
How do we handle the integration of new drugs as
they're approved into the sequence of difficult
clinical decisions that we have?

So as we begin to think about diseases
as 25 years in length, we clearly have to nove our
studies. Qur studies have to nove from cross-
sectional snapshots to |ongitudinal studies of the
sane patients. W'd like to nove in a sense from
the mastery of the physician to the mastery of the
patient, to the self-mnagenent to the individua
deci si on meki ng, the autonony expression that the
patient can have to the greatest degree that is
possi bl e and consistent with best results.

And clearly, this takes us to the oft
reconmended or argued partnership between patient
and physician. Cearly, you have to apply science
and the best science to these decisions, and clearly
the patient has to put their values into the m x and
determ ne what, in fact, is better from point

effects to cunul ative. There are several ways to

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

53

get frombeing normally functioning to being
severely inpaired.

One way has you nai ntaini ng your
function for a long period of tinme. Progression has
been halted, as Lee would put it, or postponed, as |
woul d put it, and you may still get there, but you
post pone this getting worse.

You al so coul d have sonet hi ng which
deteriorates very rapidly and essentially stabilizes
at a very low level of quality of life. Those m ght
have the sane point endpoint, but they' d have very
different cunul ative area under the curve endpoints.

So we're tending to nove toward
cunul ati ve endpoints and toward area under the curve
endpoints, and I'd submt that this nerits the term
"paradigmshift." | think it really does. As Lee
enphasi zed, we changed abruptly, exactly opposite
our general approach to rheunatoid arthritis because
we really couldn't |et people get crippled before we
treated them That will be expressed by any
rheumat ol ogi sts who are in this discussion today.

The world is very, very different with
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t he newer drugs and the newer philosophy of
approachi ng them

We have a paper currently in press which
denonstrates and docunments in our data sets a
decrease of about a third or nore in cunul ative
disability in patients with rheumatoid arthritis
over the past 20 years, and the concurrent changes
are those which we've been tal king about.

So data is beginning to conme out that
not only are these theoretical shifts in paradigm
They are real changes in real people over this
period of time, and they are substantial advances.

Now, I'd like to try, and this is the
big sky stuff. So if you don't mnd being in church
for alittle while.

Pl at o described ideals of things, and so
we call platonic outconmes, and this is sort of the
basi ¢ i dea when you start tal ki ng about outcones and
patient oriented outcones. You sort of have to get
back to ground zero and figure out what are the
first principles. Wat are the things that patients

want and how do we redirect our nedical care system
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to get patients to the kinds of things that they
really and truly val ue.

Plato's values were universal. 1In this
i nstance, we wanted to enphasi ze patient directed.
| want to nention disease i ndependent because we've
had this, | think, rather non-hel pful distinction
bet ween generic and arthritis related neasures.
This has been in nmany ways a fal se dichotony because
sone of the nost widely used instrunents in other
fields of medicine happen to be devel oped by
rheumat ol ogi sts and then exported into other areas.

So they kept this. These are like
di sease specific. As | indicated, the HAQ has been
used widely in human aging and nmany, nany different
di sease areas, and | would hold that you have to
have or it's a strong desirability to have
instrunments which are di sease specific or al nost
di sease specific.

You'd like to figure out what donmains or
di nensi ons you have, and you'd |ike to ideally make
them mutual | y excl usive and col |l ectively exhaustive

so that you' ve got the whole universe, what patients
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m ght like you to do, with it included, and yet you
have separate nunbers that aren't too many so that

you can actually conpare things. So you'd like to

have things that are nutually excl usive and

col l ectively exhausti ve.

Now, it turns that only generic neasures
can be platonic, that can approach this kind of
ideal. Oherwise we get ourselves into a linguistic
bind in which we have an entity we may term
"disability" or sonething el se, and we consider the
disability as one thing in aging people and anot her
thing in sclerodermal people, and another thing in
rheumatoid arthritis people.

No, disability has got to be disability.

It's a universal concept, and di seases may affect
things nore or less wwth it, but sonehow or other,
t hese concepts are not different across diseases.
It's the diseases that differ in their quantity of
each of the problens.

So we have generic instrunents. W have
di sease specific instrunents, and probably -- and we

woul d argue now that we should be noving toward
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usi ng one of a small nunber of generic instrunents
w th di sease specific supplenentation in other
areas. You have to be able to exam ne effects in

di seases across di seases, which neans the sane
measure. You have to recogni ze that one size
doesn't always fit all, and there needs to be the
ability to have suppl enental questions in particular
ar eas.

Now, our concept, and it follows in many
ways Kerr White of Hopkins now four decades ago sort
surveying what it is that patients really want and
ki nd of com ng down with what we have advertised as
the five Ds of death, disability, disconfort, drug
probl em drug and doctor problens, and dollar costs.

And those are essentially the dinensions
that people will select if given the options to
check. [If you don't give thema nenu, they won't
put econom c in, and they often won't put iatrogenic
inif they're doing it free form

But if you ask themto actually Ilist,

then they say: 1'd like to be alive as |long as
possible. 1'd like to be functioning freely and
SAG CORP
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normally. | don't want to hurt. | don't want any
side effects, and I want to remain solvent in a
difficult world.

So that's what patients say, and they're
not quite, if you analyze them nutually exclusive.

They're probably not quite collectively exhaustive,
but there's an attenpt to try and get this kind of
an unbrell a.

| f one does that, then there are sone
automati cs or subdi nensions that you can consi der
under this, and then there are conponents, and so
sonehow as you worked out the conponents, you begin
to kind of sumit up.

And we felt that one has nore trouble in
terms of defining this in quantitative terns than
you do by defining each of these dinensions, where
one can roll up data froma level to give you data
at this dinensional |evel, but you have a problem
wi th sonme unconfortable transfers between death and
dollars and things of that kind, if, in fact, you
roll it up the last step.

So we've argued that a conpl ete outcone
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assessnment programis essentially the full HAQ with
its protocols, which neasures each of these.

Now, | was asked to speak a little bit
about disability and physical function and what in
the heck we should call this thing that we all sort
of know what the ideal is of it. Here are just
several instrunents. There are many different
instrunments, and of interest with the instruments is
the McMaster health index questionnaire as physi cal
function, social function, and enotional function.

That's kind of nice. It's a paradigm
that has all of the domains. It's nutually
exclusive, collectively pretty exhaustive. It's a
nice, sinple, logical frame. It has athing it
call s physical function, Nottingham health profile.

It has a thing it calls physical nobility, quality
of well-being; a thing that has an area called
nobi lity and another one called physical activity;
the sickness inpact profile. It has a variety of
t hi ngs which invol ve physical and then a variety of
t hings that involve other things.

You can see nore or | ess sense in these
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domai ns that different people have chosen when
devel oping their instrunents, but they all have
included this entity of physical activity
disability, although they've called it sonetines
different terns in the subscal es, but they nean the
sane thing.

How well is the patient functioning in
sort of a positive sense? How disabled are they in
sort of a negative sense?

And | felt that it's inportant to go
back and | ook at the way in which the makers of an
i nstrunment have sort of categorized illness because
you can find both the simlarities. | showed you
the HAQ before, the five dinensions of the HAQ and
you can find differences and you can find om ssions
and you can find duplications.

This is the HAQ | show you in four
slides sort of the two page HAQ here. Date; the
term"arthritis,” which in generic representations
becones considering all of your health or
considering all of your scleroderma is.

So there's an area in which di sease
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specificity cones in with this word in the stem
That's the only place. Al the rest is generic, and
it happens because we'd really |like to separate out
conorbidity comng fromother places if we could,
and so this is just an attenpt to say, okay, we're

| ooking at arthritis related disability.

This is the way the questions go. A
dressing and groom ng category; are you able to
dress yoursel f, including tying shoe | aces and doi ng
buttons, shanpoo your hair? Wthout any difficulty,
with some difficulty, with nuch difficulty, unable
to do. Scored zero, one, two, three.

The hi ghest of each itemin each
category is selected so that if one can check here
and here it would go in as a tw. |'ll show you the
way in which aids and devices are done. This is to
increase the sensitivity of the instrunent because,
in fact, patients nove slightly irregularly through
different kinds of problens, and it's nice to be
able to pick up the nost sensitive disability while
havi ng one necessary activity of daily living

i ncl uded.
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The intellectual heritage really cones
fromthe Steinbacher criteria, the ARA functiona
class, which is in -- sonebody could help ne
maybe -- 1942. It's a long, long tinme ago, and it
had the sanme concept. There was Class 1, 2, 3 and
4, which were conceived just like this.

It was far too crude inits
specification, but it was used to classify people
Wi th rheumatoid arthritis and other forns of
arthritis, and that was the ARA, old Anerican
Rheumat i sm Associ ati on functional class, and that's
what it has.

Then there's our other categories, such
as arising, eating, wal king, and then there's an
ai ds and devices section, and this is required to
clarify the anbiguity that arises when sonebody
says, "Hey, I'mwalking with sone difficulty, but
|"musing a cane," or a wal ker because we woul d
really like themto have a higher nunber if that's
t he case.

So they check the devices that they're

using, and these tie back and will take people to a
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score of two even if the patient hadn't said two in
an area where they're using an aid or a device.
This, again, increases the sensitivity
and gets us to the issue that we're really
interested in, which is not the effectiveness of
ai ds and devices, although if we want to do that we
can just score it without this section, but it's how
di sabled the patient is or what is their |evel of
physi cal function.
Now, hygi ene, reach, grip, and so forth.
Now, of interest, and | don't really
think it's relevant to today's thing, but the study
whi ch was reported as nearly as | can tell fromthe
background materials didn't use the HAQ That is
the story that included |eflunom de and
met hotrexate. It used a conbination of the PET and
the HAQ which is pretty awful.
| hope what you're able to see here is
this is cleanliness. Okay? It's sinplicity. It's
clarity, and we've been over every word, every
pl ace, and we've | ooked at the display techniques

and so forth, and you do that in order to get
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maxi mum conpr ehensi on across educati onal | evel
groups. You'd like it really to be crystal clear.

If it looks like it's so sinple it was
done on the back of an envel ope, that's perfect.
You know, the idea of making it really conplex --
and if you look in the briefing materials where they
conbi ned the PET and the HAQ it triples the |length
of everything, and it nmakes it really quite
confusing, and | think it may have carried the PET
along, and it may have lost a little bit of the HAQ
at |least as designed, but it still worked. It stil
wor ked fine, and we had, again, up toward the
opti mal performance of any of the neasures that you
use for nmeasuring rheumatoid arthritis.

And then the pain scale, which is
anot her of the ACR 20 criteria: no pain, severe
pai n, doubly anchored, horizontal visual anal ogue
scale rated fromzero to 100, and that's the short
HAQ

The long HAQ -- it's two pages, and it's
scanned and works very, very nicely. The |ong HAQ

is about 16 or 17 pages and deals with the economc
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i npact of disease, the side effects and so forth,
and then they're associated with protocols that

i nvol ve auditing of hospitalizations and auditing of
deat hs and use of the national death index and so
forth, all of which go beyond today. | was just

tal king really about assessing functional ability
and activity today.

Vell, this is sort of a question that
has been raised, and | guess the group can decide
today. |'ve indicated to the FDA that |I'mrather
neutral toward what term nology is specifically used
to describe this entity which we know what we're
tal king about. It should be of maximumclarity.

It's been pointed out that the term
"disability" has a whole variety of other neanings,
whi ch coul d be confused with each other, you know.
Whet her you can get a blue parking sticker or not,
and as disability, whether or not you can get
certain kinds of paynents fromthe social support
system This is disability, and as "disability" is
used there, it's inportant to note that it's always

a threshol d phenonenon. You either have disability
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and you can get the blue sticker or you don't have
disability and you can't, and there are criteria and
wars and fights about how exactly you shoul d define
that threshold, and that's because that's really
wong, isn't it?

| mean, disability is on a continuum or
functional ability is on a continuum It isn't |ike
all or none that's there.

So one thing would be to say what's been
done throughout the briefing docunment and what we
always do is we say HAQ DI. W don't tal k about
disability by itself. W talk about a disability
i ndex, which is a different kind of an entity.

So there's part of ne that kind of
prefers disability index as a term Probably
disability itself has nore di sadvant ages than
advant ages, and we shoul d probably perhaps nove from
t hat .

Al'l outcone instrunents that |'ve shown,
they have a disability domain, but they often nane
it differently. The concept is the inportant

advance, and that's what I'mtrying to say here, is
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it'"s tine to get to this subject area and really
enshrine it and nake it one of the treatnent goals.
That's what | see the advance of, and I'I| be happy
W th anything that you conme out with that takes us
in that direction.

These are the different things
disability could nean, receiving paynents, getting
bl ue parking stickers, and so forth, several | egal
meani ngs, and then there are a variety of things
t hat have been used that would be functional status,
goi ng back to the Steinbacher criteria, physical
function, physical activity. Any of those things
can be done.

There are sone inplications that have to
do with are you inverting the scale and causi ng
confusion. Should you go fromthree to zero or zero
to three, depending on whether you call it physical
function or disability.

W said there are like 400 articles out
there, and they've all used it one way, and | sort
of wish we had done it alittle differently when we

had started it, but nowit's so enneshed t hat one
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woul d sort of like to continue zero to three HAQ DI
scores in because you know which way is up, and
peopl e have gotten used to that phenonenon.

HAQ or MHAQ Now, we coul d generalize
to other kinds of things. The HAQ and the MHAQ
which is a derivative instrunment, uses the sane
ei ght categories, but I would hold that this group
shoul d be very aware because of the inplications of
decisions at the FDA | evel and the cost of clinical
trials that sensitivity change is really the thing
that one wants in a physical function variable
because greater sensitivity nmeans greater power.

G eater power neans fewer patients. Fewer patients
means | ower costs.

So one can actually vary the cost of a
study very greatly by using instrunents which are as
sensitive as possible to change.

The HAQ s greater sensitivity which has
been shown a lot of tinmes is because of the
additional variables. As | showed the highest score
per category and the aids and devi ces adj ustnents,

those are inportant features with regard to
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increasing the sensitivity of an instrunent.

Signs and synptons. It has been posed
to nme. The question is: are signs and synptons --
is disability or physical function a synptomin sone
way? Because sone of the outcone variables |ike
pain are.

| would hold that it's not. It's an
aggr egat ed out cone di nensi on, conceptually different
fromnedi cal process, and it's a separate clinica
i ndi cation, perhaps the nost inportant. It should
be a required neasure for denonstration of efficacy,
NRA, and there are several ways in which this could
be done.

It won't be nmy decision. It wll be our
deci sion perhaps as to how, requiring all of the ACR
20 conponents to be used, using the sane criteria
for everybody, separating physical function fromthe
others and nmaking it a required one, sort of |ike an
ANA and | upus ki nd of phenonenon. You have to
denonstrate i nprovenent in physical function and
sonme other list of things.

But, again, | think the principle of
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using the sanme criteria for all studies does make a
certain amount of sense wth regard to approval of
drugs' NRA

What duration | was al so asked to kind
of say. The placebo control issue, | guess, wll be
the subject of a |ot of discussion here today. |It's
not at all surprising. It nay be surprising to see
it, but it's not surprising those who take our
patients that patients with rheumatoid arthritis
don't do real well on placebos, and they tend to
drop off and they tend to demand to | eave studies in
| ar ge nunbers.

And actually on the ethical ground
they're destroying their joints and they're getting
irreversi bl e changes in physical function and other
ki nds of things to happen.

So pl acebo groups will drop out, and
they'Il drop out rather rapidly, and it creates a
met hodol ogi ¢ di |l emma because we'd all love to see
truly long-term placebo controll ed studies so that
we had sonething rock hard to conpare it with, but

we ain't going to see that because the people that
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drop out are not the sane as the people that stay.

So you have the preferential dropout of
the sicker patients, and that gives you a problem
and it's a cross-over problem and there are sone
et hical problens, practical problens associated with
it, and it |ooks |like you probably, to nme, that you
can have a shorter placebo period, perhaps figure it
out, but | doubt if it's really going to very often
go beyond 12 nonths w thout getting into trouble.

It also can be a |ower sanple. It
doesn't necessarily have to be as many people in it
as you have in, let's say, your two conparator arns.

For your active conparator, you have the
sane cross-over problens as -- but they just happen
alittle bit |ater because peopl e change drugs, too,
and they drift off because they're not doing as well
as they thought they ought to on this drug, and so
they drift off.

So if you start tal king about three,
four, five year studies, then you really can't get
enough people staying in the active conparator group

to be really useful either.
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And our peopl e have been tal king a
little bit back and forth about how | ong you stay on
different drugs, and this in our experience is a
real changi ng phenonenon. The nore alternatives
there are -- sonme of the neglected reasons for
changing drugs is a new drug cones on the market and
so you have nore options.

So we're seeing a real decrease in
net hotrexate | ength. W have people who are not
staying on it for five or six years. There are too
many ot her things that you could put people on and
be happy with. So those nunbers are actually
shrinki ng down

What is increasing and continuing to
increase is the percent of disease course on a DMARD
or a DMART. | hate to change these things, Lee.

(Laughter.)

DR. FRIES: So anyway, that's a problem

And then there's this neglected kind of
thing that says that, hey, there are other things
that affect functional ability in patients with

rheumatoid arthritis, and it may be congestive heart
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failure or it nay be because you're 93, but at any
rate, sonme of these things begin to after sone

| ength of tinme blur our ability to separate out the
rheumatoid arthritis as a cause of |oss of
functional ability and the disease itself or the
other parts of the life.

Now, all right. This is, in a sense,
the key answer to a |lot of the questions that we
have. This is what we call a therapeutic segnent.
This particular one is nethotrexate, and this was
published in JRHEUM | ast year. This is |ooking out
over 84 nonths of treatnent at patients who were on
the drug for different periods of time, and these
are | ooking at their HAQ scores.

In the real world, these nunbers are not
as big as the ones that Lee showed you. They go
down from1l.5 to 1.2 on average. The |owest area of
functional ability or disability where it's at its
| owest is actually out about 36 nonths into
treatment. So there's continued treatnent through
the earliest part of what we would call the

t herapeutic segnent.
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Then there's a plateau period, and then
there's a decline in which the di sease progression
overpowers that particular drug in individuals, even
out here with people who are self-selected for
havi ng done reasonably well on nethotrexate.

So one sees this, and it's quite
reasonable to say that this ia a general figure,
al t hough we haven't yet |ooked at |eflunom de and
sone other drugs, but | think as clinicians we woul d
not be surprised that there is a period of biologic
effect, a period of consolidation, and then a period
in which the di sease reprogresses, begins its
repr ogr essi on.

And as we think strategically a | ot of
what we need to do is to figure out at what tinme you
junp ship. You know, sone place down here perhaps
you go to the new drug even though the patient is
doi ng reasonably well in anticipation that
sonet hi ng el se i s nunbered.

So we're thinking a | ot about how we
woul d strategize these things so as to fill up a 25

year course, anticipating that a |lot of other drugs
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woul d be com ng on as tine went al ong.

So it's reasonable, | think, to expect
that any of the TNF al pha drugs or |eflunom de or
ot her drugs coming on will probably show sonet hi ng
like this, and then as Lee showed, the decreases
that we see are actually fairly simlar between
these drugs. The TNFL for drugs seemto be adding a
rel ease of toxicity feeling, a gestalt in patients
as nuch as they actually change.

Because it | ooks as though, for exanple,
met hotrexate plus | eflunom de would give you, if
started simnultaneously, would probably give you
simlar anmounts of drop that one would get from one
of the TNF drugs, but all of those drugs are
probably going to do sonething like this, and so the
guestion is then how |long a study is necessary.

| nmean, it would be a question of are
you concerned that a drug which does this in the
first 12 nonths is now all of a sudden going to go
up, you know, in the second 12 nonths; its
effectiveness is just limted to sone kind of period

of tine.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

76

| don't think so. | don't think we have
any indication that drugs |lose their effectiveness
per se. W do have sonme evidence that the body
grows weaker, and the di sease may be accunul ati ng
sl ower progression over a period of tinme, but I
really think that one can predict the fact that you
have had an inprovenent in functional ability on the
basis of the initial drop.

So, in ny interest as you woul d have
perceived in changing the paradigm it is saying
that let's have random zed trials of whatever period
of time. Clearly they won't be less than a year in
the initial ones, and then have a foll ow on period
with the sane patients or with other patients,
hopefully wth common protocols across drugs so we
really can get sonme kind of an early warning system

We have our protocols. Sone other
peopl e have theirs, but we should be doing the sane
protocols across different drugs so that we can
begin to get even if it's in the observational
setting sone direct head-to-head conparisons, and we

really need to do that, you know.
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And if the sane databases can survive
all drugs, this is like you can identify the
prot ocol s and each conpany coul d execute the sane
protocol, but that wouldn't satisfy us as nuch
probably as if sonme sets of databases studied in
parallel all drugs and used their own conparisons
with their owm people and their own scoring and so
forth.

So | see this as nore inportant than the
| ength of tinme. Now, this is where |I'm perhaps
going farther than the group wants to go today, but
who shoul d get the new indication?

| mean, | hope |'ve nade an argunent we
shoul d have an indication in this area. This is a
very inportant area. GCkay? And this would be ny
personal conclusion that fits a lot of the data that
you have. Are the sponsor's data sufficient to
docunent i nprovenent in physical function or
what ever we want to talk about that? | think that's
cl ear.

So are the data of several other

sponsors. See, of interest once you've gone into
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the ACR 20, 50, 70 kind of gane, you' ve al ready got
HAQs for however |ong these studies were. A year?
You know, even though they weren't reported out that
way, those data exist in all of these areas.

They' ve been reviewed by this conmttee and by the
FDA and agreed that they are high quality and so
forth, and so there are several other sponsors who
can really make a simlar type of claim | think,
and to my mnd they don't have to do new work to do
this.

If, in fact, they' ve already net the
sane criteria, they should be able to file that
area. Mich of the data has al ready been revi ewed by
the FDA, and so | close with this.

Wiy not, if we're going to nove toward
this, open the doors for this indication? It's an
i nportant indication, and it would be nice to have a
nunber of drugs which had it.

Thank you.

CHAI RPERSON ABRAMVSON:  Thank you, Dr.
Fries.

W have a few nonents if nenbers of the
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comm ttee have any questions for clarification on
Dr. Fries' presentation

Dr. G bof sky.

DR. @ BOFSKY: Jim | very nuch enjoyed
your presentation of the five domains, the five Ds.

Can you help ne get a handle on to what extent
patients weight those five Ds in trying to make
assessnents about their therapeutic decisions?

And as a corollary to that, to what
extent should we be weighting those five Ds in
assessing clains for indications and benefit-risk
rati os?

DR. FRIES: Yeah. Wll, with the caveat
t hat studi es designed different ways have cone up
with different things, if you use the patient gl obal
where you have an anal ogue scal e and, you know, it
says, "Considering all of the ways your arthritis
af fects you, mark your score how well you're doing
on a zero to 100 score,” and use that as a gold
standard, then you find in rheunmatoid arthritis that
there's about two tinmes -- it basically turns out to

be disability and pain that they rank again in a
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free formarea, and it's about two disabilities for
one pain.

In osteoarthritis, it tends to be the
reverse with pain valued nore as a determ nant of
pati ent gl obal.

Now, patient global, as | indicated, al
of these problenms with kind of estimating a gl obal
entity because you're asking such a totally
di fferent question than when you're actually asking,
let's say, a question in disability or functional
ability, and there a good question is one that says,
"Can you reach up above your shoul der and take down
a five pound bag of sugar? Can you reach down and
pick up a piece of clothing fromthe floor?"

These are very, very precise things, and
if you say, "How are you doing, you know, with your
arthritis?" you get a very different response. A
| ot of people say, you know, "I have ny faith and
every day is a blessing to ne. |'mdoing
wonderfully,"” and then you have the opposite type of
peopl e who are al ways doing poorly, and it doesn't

necessarily correlate with the harder notions.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

81

So with that caveat, if you ask the
question in certain ways, you can get people to be
concerned about the cost of drugs to a greater
degree or to have greater anounts of fear about the
side effects.

So they are all sort of essential, and
you can think of circunstances and patients in whom
each of them would be dom nant.

CHAI RPERSON ABRAMSON:  Jim a question
over here. In distinguishing disability index and
physi cal function, |I'mcurious about the HAQ \What
are the domains that contribute to the disability
i ndex and how do they differ from other assessnents
of physical function? Wat is the Venn diagramlike
in that respect?

DR FRIES: Well, there are the eight
categories which | showed, and they are basically
activities of daily living. They include both |IADL,
that is, instrunental activities of daily living,
and ordinary ADL, a distinction that | haven't
particularly found to be a useful one, but things

| i ke running errands and full daily activity are
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called instrunental activities.

Anyway, where sonething |like walking is
a basic area, but the actual way in which the
questions were drawn was that we took all of the
questions that had been considered in ADL
assessnents prior to the HAQ and we found 68
defi nabl e questi ons.

W did a big thing with all of the
questions on everybody, and then we did correl ations
with an early HAQ which was the nean of 68
guestions. W |ooked for things which were
redundant to others, questions |like all of the
wal ki ng questions sort of crossed over with each
other pretty nmuch, and then we | ooked at things that
were correlated or not correlated with the overal
i ndex as bei ng nondi nensi onal, and then we coll apsed
t he group down.

W started losing stuff at 20 col | apsed
into eight. Oiginally we actually had a sexua
function question, which we renoved because it
didn't add anything to the accuracy, and it did

decrease the percentage of people who conpleted the
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questionnaire or conpleted that question.

So, | nmean, that's the way it was
derived. As you do that, you're carrying sort of
t he ghosts of questions which are not included in
the final product. You see, they were included in
the original 68, but not in the final 20, but that
was because they redundant or correl ated highly.

So in a sense you carry sonme of the
meani ng that was connoted by the entire data set.
So it's pretty conplete. |If you want to do -- |
nmean, just to be fair and talk about limtations,
the HAQ accidentally or deliberately picks up nental
function, too. | nean, depression affects scores,
for exanple, on the HAQ

There are no questions about hearing or
seei ng or bal anci ng your checkbook, and these are
functional questions. And so sonething that was --
it's why | kind of waffled a little bit on the
exhaustive nature of things. They're things that we
don't have and nost other instrunents, as you | ook
at the content analysis have the sane kinds of

pr obl ens.
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So for certain things, we will add
mental function areas and organs of special sites
because they do contribute to function.

CHAlI RPERSON ABRAMSON:  Dr. ol dki nd.

DR. GOLDKIND: Yes. To follow up that
answer, what is the correlation between, let's say,
a strict analgesic or a nood altering drug and a
HAQ? Has that ever been | ooked at, sinply teasing
out --

DR. FRIES: An interesting question.
Yeah, it's an interesting question as to whether you
could use a tricyclic or sonething |like that and
change a HAQ score.

Fred, do you know of any such studi es,
| ooki ng at a psychoactive drug affecting HAQ
disability index scores?

DR. FREDERI CK WOLFE: No, | don't think
there have been very many. It's a study that needs
to be done, but | don't think it has actually been
done.

DR. FRIES: Yeah, that's ny sane answer.

DR SIMON: But, Jim what about the
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context of nonsteroidal anti-inflamuatory drugs or
sinpl e anal gesics? Do you believe that whatever is
measurable within the context of inprovenent in the
HAQ by such an agent, which actually has no
fundanental benefit other than pain relief -- where
do you see that in the context of what we're
nmeasuri ng?

DR. FRIES: Yeah, | think that's an
i nportant point. NSAIDs don't nove HAQ disability
i ndex scores. They just don't nove them Three,
six, nine, 15 nonths later they're just where they
were. Sonetines things get alittle bit worse.

If you take a |l ook -- and the sanme thing
goes for pain scores. Analogue pain scores do not
get noved by nonsteroi dals even though those are
anal gesics. Pain scores do get noved by DMARDs
greatly and disability index scores get noved
greatly by DVMARDs, but | consider that, in a sense,
an off-side validation of the studies, that in fact,
they act like we would |ike themto act.

CHAI RPERSON ABRAMSON:  Thank you very

much, Jim
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We're going to nove al ong because we're
a bit ahead of tine and are going to go directly to
the presentation by the Aventis conpany and Dr.
Rozycki wll lead off.

DR. ROQZYCKI: Good norning, |adies and
gentlenmen. |I'm M ke Rozycki, from Aventis' U. S.
regul atory affairs organi zation, and on behal f of
Aventis, | wanted to thank you for the opportunity
of being here this norning to discuss Arava.

By way of orienting our discussion this
norning, | wanted to revisit the questions that wll
be considered by the commttee this norning.

Does the term "physical function" or
"disability" better capture clinically relevant
information ascertained in the HAQ?

What duration of superiority study is
needed to robustly identify inprovenent for
di sability and physical function?

The data that are needed to assess
durability of effect beyond an initial superiority
study peri od.

And then, finally, are the data on
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| ef | unom de adequately robust to support |abeling
for inprovenent in physical function?

So this norning we're here to discuss
the addition of a claimfor inproved physi cal
function to the label for Arava. | wanted to just
review what the treatnent goals for Arava or
| efl unom de have been during the course of its
clinical devel opnent; inprovenent in signs and
synptons of the di sease; reduction of structura
damage evi dence by radi ographi c eval uati on or
erosions and joint space narrow ng. These two itens
are already in the | abel.

And then what we're here to discuss this
norning i s inprovenent in physical function as
measured through health related quality of life
i nstrunments, using specific neasures such as the
heal th assessnent questionnaire for use as a prinmary
endpoi nt and the nore general neasures, such as the
Short Form 36 to capture the full effect of
rheumatoid arthritis on the patient.

Now, Dr. Sinon has reviewed the

regul atory history of Arava already, and that nakes
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ny job this norning a |ot easier. There are a
couple of points fromthe regulatory history that I
wanted to revi ew because they are going to be
recurrent thenes.

The first is that the NDA -- and | think
nmy voice is probably going in and out on the
m crophone here -- the original NDA for |eflunom de,
whi ch was submitted in March 1998 consisted of six
or 12 nonth pivotal data fromthe three random zed
controlled trials described by Dr. Sinon, and the
words that should be on this slide are "ITT cohort."

This pivotal data constitutes the ITT cohort that
we Wil be referring to in |ater sections of our
presentati on.

And then, of course, as Dr. Sinon
mentioned, the Arthritis Advisory Commttee net in
August of 1998 to discuss the claimfor physical
function, but decided not to vote because at that
time two year data were not avail able for
| ef |l unom de, and of course, the | eflunom de NDA was
approved i n Septenber 1998.

Since the original approval of the NDA,
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the three clinical trials that provided the origina
pi votal data were continued or extended, depending
on which trial was involved and provi ded blinded 24
nonth data in support of the physical function

i ndication as defined in the 1999 FDA gui dance.

And, again, to revisit the study design
US301 was a 24 nonth study with prespecified data
anal yses at 12 and 24 nonths, and supporting data
cones fromthe international studies, M301, 303,
305, which was a six nonth initial study foll owed by
six and 12 nonth extensions, respectively, and
MN302/ 304, which was a 12 nonth initial study
foll owed by a 12 nonth extension.

And to remnd the commttee that what
we're here to request fromthe FDA is the addition
of inprovenent of physical function to the current
| abel for Arava.

Before we go on with the main
presentations, we did want to acknow edge a | arge
nunber of outside expert consultants that have been
i nvol ved during the course of the clinical

devel opment of |eflunom de, and many of them are
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here with us to facilitate our discussion today. |
won't read every nane, but you can scan through the
list of names that are up here.

So to continue on with the main portion
of our presentation today, we will have a discussion
by M. Joseph Doyle, who is with Aventis' Health
Econom cs and Qutconmes Research Group at Aventis
Pharmaceuticals. He wll describe how the
nmet hodol ogi es for neasuring physical function
described by Dr. Fries just now were applied to the
design of the three random zed controlled trials.

M. Doyl e.

MR. DOYLE: Thank you, Dr. Rozycki.

Menbers of the panel, |adies and
gentlenen, | recogni ze that a nunber of disciplines
are represented today on the panel. So first allow

nme to review the patient reported outcones, but
physi cal function and health related quality of life
that were included in the three | efl unom de pivotal,
random zed, controlled trials.

These patient reported outcones include

the health assessnent questionnaire, commonly
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referred to as the HAQ the SF-36, or the Short Form
36, and the problemelicitation technique, or PET
Top 5.

Il will then review the relationship
bet ween treatnment associated inprovenents in
physi cal function as neasured by the HAQ and the
broader concept of health related quality of life as
nmeasured by the SF-36.

Il will conclude wwth a very brief review
of sone term nology that will be used through the
presentation today, such as the mnimumclinically
inportant difference, or M D, and the nunber needed
to treat, or NNT.

This term nology wll be used by both
Karen Sinpson and Dr. Vibeke Strand in the
presentation of the physical function and health
related quality of |ife data.

We know that inpairnment in performance
and physical activities due to active rheumatoid
arthritis has significant effects on day-to-day
activities and physical function, as well as health

related quality of life. Inability to perform
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activities of daily living occur very early into the
di sease, with 50 percent of the patients unable to
work or work in the home within five to ten years of
t he onset of disease.

Measures of physical function, such as
the health assessnent questionnaire, are able to
predict work disability as well as joint replacenent
and premature nortality.

Synpt om i nprovenent, as reported by the
patients, has frequently been the only neans of
detecting treatnent effects, and patient reported
measures have al ways been a fundanental part of the
drug devel opnent process.

When we tal k about a chronic
debilitating di sease, such as rheumatoid arthritis,
patient reported outcones, such as physical function
and health related quality of life are central in
determ ning treatnent effects and have becone a
focus of the drug devel opnent process.

Briefly 1'd like to review the patient
reported outcones that were included in our clinical

trial program The HAQ as described in depth this
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norning by Dr. Fries, is one conponent of the ACR
response criteria. It is a valid instrunent, w dely
accepted, and used in rheumatoid controlled trials.

| won't go into the detail on this slide

as they were provided by Dr. Fries this norning.

However, |I'd like to mention that this is one item
that | ook for as well when | revi ew rheunmat oi d
trials.

The HAQ was included in all Phase 3
trials for |eflunom de.

The HAQ is scored from zero, indicating
no inpairnent, to three, indicating inability to
performactivities of daily living independently.
An increase of one unit per year over the first two
years of disease results in a 90 percent greater
disability over the next three years.

As denonstrated here, the HAQ DI score
wor sens and as annual nedical direct costs increase
dramatically.

In a nmeta anal ysis published by Scott,
et al., examning |longitudinal studies fromthe

US., Australia, and the U K wth standard care and

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

94

conducted prior to the introduction of newer DMARD
therapies, it was found that by 12 to 18 years of
di sease duration that 50 to 60 percent of the
patients with RA were unable to work or perform
activities of daily Iiving.

Until relatively recently, for patients
with RA it was thought that progressive |oss of
function was inevitable over tinme with standard
care, including DMARDs and nonsteroidals. Even
observational studies published as recently as 2000,
reflecting nore aggressive treatnment prior to the
i ntroduction of new DVARDs, showed t hat
stabilization of HAQ DI scores was the nost that
coul d be expect ed.

In contrast, recent random zed
controlled trials in rheumatoid patients entering a
second year of therapy utilizing new DVARD t herapi es
as illustrated here wwth infliximb in the ATTRACT
study, the HAQ DI is responsive and able to detect
changes in physical function over tine.

| mprovenents in physical function are

seen at six and 12 nonths, and nmi ntenance of this
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effect is seen over 24 nonths of therapy. Based o
this data, infliximb received an indication for

i nprovenent in physical function which we are
seeki ng today for |eflunom de.

A simlar pattern of inprovenent in
physi cal function and mai ntenance of effect is see
W th etanercept over 24 nonths in the ERA study.

And as you will see again |ater today
the presentation, this sanme pattern of inprovenent
i n physical function at six and 12 nont hs and
mai nt enance of physical function over 24 nonths is
seen in all three |eflunom de clinical studies.

Anot her nmeasure of patient reported

95

n

n

in

outcones in the problemelicitation technique or PET

Top 5. The PET Top 5 asked patients which physi cal

activities queried in the HAQ are nost affected by
their disease and that they nost want to see
i npr oved.

And finally, the third patient reporte
outcone included in our trial is the Short Form 36
The SF-36, devel oped by Dr. John Ware, is the nos

w dely used validated generic neasure of health
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related quality of life. It consists of 36
guestions which are divided into ei ght domains,
scored from zero, the worst possible score, to 100,
t he best possible score.

In addition, two conponent summary
scores can be cal cul ated, the physical conponent
summary score, PCS, and nental conponent summary
score, or MCS

The SF-36 has been used in nore than 200
peer reviewed studies of arthritis, and it was
included in nore than 30 random zed control |l ed
trials for rheumatoid arthritis.

Oiginally, the SF-36 was not believed
to be sensitive to change in RA. However, the
| ef | unom de US301 study was the first study to show
treatment associ ated inprovenents in health rel ated
quality of life in patients with RA

Note that the SF-36 was not included in
the | ef | unom de European MN studies, which were
designed in 1993 and initiated in 1994, since valid
transl ati ons were not avail able for many countries

at that tine.
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In the |l eflunom de clinical study US301,
and as expected in an RA popul ation, baseline SF-36
scores prior to treatnent, illustrated here in the
| i ghter bars, show marked decrenents in all domains
of health related quality of |ife when conpared to
age and gender adjusted U. S. norns. These
decrenents are nost evident in physical function,
role physical, bodily pain, and vitality, but also
general health perception, social function, role
enotion, and nental health, hence, indicating the
i npact of RA on health related quality of life.

The physi cal conponent, or PCS, and
mental conponent, MCS, summary scores of the SF-36
are cal cul ated based on all eight domain scores.
When scoring the PCS, the four physical domains are
gi ven the highest weight, illustrated here in red.

These conponent sunmary scores are
standardi zed, using U S. normative data to have a
mean of 50 and a standard deviation of ten points.

The physi cal conponent of health rel ated
quality of life is central in patients with RA.  In

addition to physical function, the broader PCS
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nmeasure al so captures, for exanple, limtations in
role and social activities.

When we conpare the activities assessed
bet ween the HAQ and the SF-36 physical function
domain, this slide provides an exanple of sone
simlarities and sonme differences. The HAQ asks
about the performance of activities of daily |iving
and instrunental activities, such as getting in and
out of a car and reachi ng over head.

On the other hand, the SF-36 asks about
di scretionary activities, such as wal ki ng greater
than a mle or clinbing several sets of steps;
activities that would be inportant to patients who
had little inpairment in physical function. 1In
ot her words, the HAQ asks greater detail of physical
function, whereas the SF-36 asks broader or higher
| evel questions of physical function.

When we | ook at the relationship between
HAQ and SF-36, data from | ongitudi nal studies and
recent random zed clinical trials of new DVARDS
denonstrate a high correlation between inprovenents

i n physical function as neasured by the HAQ and
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health related quality of life as neasured by the
physi cal function domain and PCS score of the SF-36.
These coefficients denonstrate that
i nprovenent in physical function closely correl ates
with inprovenent in health related quality of life.
Now | 'd |i ke to nove and provide a brief
review of sonme termnology that will be used
t hroughout the presentation today. Wen exam ning
nmean changes across treatnent groups, it is
i nportant to understand what these may nmean to an
i ndi vi dual patient.
The m nimumclinically inportant
difference, or MO D, indicates the anount of
i nprovenent that is perceptible to an individua
patient and consi dered clinically neaningful.
Al t hough the MCID is rel evant on an i ndividual
patient basis, when group nedi an and nean scores
wel |l exceed MCID, it can be estimated that a
majority of the treatnment group wll attain
clinically inportant inprovenents.
This table summari zes the M D val ues

that we use for the HAQ DI, PET Top 5, and SF-36
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based on statistical analyses of recent random zed
controlled trials. These inprovenents are a
negative .22 for the HAQ DI, a negative five points
for the PET Top 5, a positive five to ten points for
the SF-36 domains, and a positive 2.5 to five points
for the PCS and MCS of the SF-36.

The second termthat will be used
t hroughout the presentation today is the nunber
needed to treat, or NNT. The NNT is the nunber of
patients required to receive a treatnent with the
agent in question to obtain one additional benefit
beyond that achieved with the conparator or standard
t her apy.

I ndi vi dual patient responses for HAQ
SF-36, and PET Top 5 can be distributed based on
MCI D val ues by treatnment group. Proportions are
calcul ated yielding a net benefit. The NNT is then
expressed as the reciprocal of the net benefit.

The NNT approach is a practical and
attractive way to express random zed control | ed
trial results as it inforns the physician how nmuch

nmust be expended to achieve a desired benefit.
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In closing, in a chronic and
debilitating disease, such as rheumatoid arthritis,
aneliorating the signs and synptons is a ngjor
treatnent goal. However, another very inportant and
meani ngful goal to the patient is inproving and
mai nt ai ni ng their physical function and health
related quality of life.

Now, I1'd like to introduce Dr. Karen
Si mpson who will present the | efl unom de physical
function and health related quality of life efficacy
dat a.

DR. SI MPSON: Thank you, M. Doyl e.

| will be review ng the physical
function and health related quality of life data
fromthe three Phase 3 pivotal studies of
| ef | unom de.

First, 1'd like to provide sone
orientation to the studies and the patient
popul ati ons.

The Phase 3 | efl unom de pivotal studies
i ncluded the 24 nonth US301 protocol, the

mul ti nati onal MN301 protocol with its series of two
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extension studies called MN303 and MN305, totaling
24 nonths of blinded treatnent, and the M\302

mul ti nati onal protocol wth its extension, also
totaling 24 nonths of double blinded treatnent.

US301 was a pl acebo controlled trial
desi gned to show superiority of |eflunomde to
pl acebo and to conpare | eflunom de to nethotrexate
at the primary 12 nonth endpoint. US301
predeterm ned that placebo would not be anal yzed
beyond the 12 nonth primary endpoint due to the
expect ed hi gh nunber of placebo dropouts.

MN301 was a pl acebo controlled trial
desi gned to show superior of |eflunom de to placebo
and to conpare |eflunom de and sul fasal azi ne as six
nonths. All placebo patients were offered active
treatnent at six nonths, at which tinme placebo was
switched in blinded fashion to sul fasal azi ne.

The pl acebo switched patients were
thereafter excluded from subsequent anal ysis.

MN302 was not a placebo controlled
trial. It was an active controlled conparison of

| ef | unom de and nethotrexate at 12 nonths.
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Thr oughout the presentation | wll be
referring to the intent to treat cohort or ITT
cohort and to the year two cohort of the studies
depicted here graphically.

The I TT cohort for each study is the
popul ati on of patients who were random zed and
recei ved a dose of study nedication. The ITT cohort
was anal yzed at the primary anal ysis endpoi nt for
each study designated by the bol ded Iines.

This was done to denonstrate the
efficacy of |eflunomde at six nonths in one study
and at 12 nonths in two additional studies. The
| eflunom de I TT cohorts of these studies totaled 824
patients.

The year two cohort is the subset of
patients who continued for a second year of therapy
either by continuing in the 24 nonth US301 protocol
or by enrolling in the second year extension studies
i n Europe.

Patients were not required to be
responders in order to be in the year two cohort.

The year two cohort is used to evaluate the
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mai nt enance of effect, and the year two cohorts of
t hese studies totaled 450 patients.

The statistical analysis plans for these
protocols provided that the ACR 20 response was the
primary efficacy neasure in all three protocols.
This is the standard efficacy nmeasure used by the
FDA to determne efficacy in rheumatoid arthritis
clinical trials.

The ACR 20 responder rate was anal yzed
at the primary endpoint of each study, six nonths in
MN301, 12 nonths in US301, and 12 nonths in M\302.

Secondary outcones were X-ray and
physi cal function. The primary endpoints for X-ray
and physical function anal yses were at the sane
primary anal yses endpoi nts used for the ACR 20. Al
studi es had ACR response, X-ray and physi cal
function data at six, 12, and 24 nonths. US301
expanded t he physical function evaluation to include
health related quality of life.

The ACR response and X-ray data fromthe
six and 12 nonth anal yses of the intent to treat

popul ations for these studies fornmed the basis for
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| efl unom de's indications to reduce signs and
synptons and retard structural damage in rheumatoid
arthritis patients.

Today the physical function data wll
first be presented for the ITT cohort denonstrating
the benefits at the primary anal ysis endpoint for
each study, six nonths for MN303, 12 nonths for
US301 and MN302.

Anal yses will then be presented for the
year two cohort. The year two cohort anal ysis was
designed to determne if the benefits evident at 12
nont hs were nmaintained in patients continuing a
second year of active double blinded treatnent.

The anal yses are intent to treat using
| ast observation carried forward and are perforned
in those patients with a baseline value and an
endpoint or exit value for the efficacy neasure
bei ng eval uat ed.

US301, the placebo controll ed conparison
of | eflunom de and nethotrexate, enrolled 508
patients. Methotrexate dose was 7.5 mlligranms to

15 mlligrans in the first year, with an increase
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allowed to 20 mlligrans per year in year two. The
medi an dose was 15 mlligrans per week in both
years.

Ni nety-ei ght percent of the patients
recei ved fol ate suppl enentati on due to the blinded
met hotrexate treatnment arm

MN301, the placebo controlled conparison
of sulfasal azine and | efl unom de, enroll ed 358
patients. Sul fasal azi ne mai nt enance dose was two
grans per day after escalation froman initial
starting dose of .5 grans per day.

The MN301 study and its extensions were
conducted primarily in Europe, but also in South
Africa and Australi a.

MN302 was designed to show equi val ence
bet ween | ef | unom de and nethotrexate at 12 nonths
wWith a sanple size estimated to be 750 patients.

Ni ne hundred ni nety-nine patients were actually
enrol | ed.

Met hotrexate dose was 7.5 mlligranms per
week, with increase to 15 mlligrans per week at the

di scretion of the investigator.
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Conpari ng doses of nethotrexate between
the MN302 study and the US301 study, we can see that
t he nmedi an net hotrexate dose was higher in the US301
study in which 98 percent of the patients received
folate conpared to only ten percent of patients in
IMN302 trial usually initiated after an adverse event
had occurred.

All of the studies required that
patients have active rheumatoid arthritis and be
naive to the active conparator. Entry criteria did
not limt the population to any particul ar maxi num
di sease duration

D sease characteristics and di sposition
were sonmewhat different anong the protoco
popul ations, and I wll now review these.

In the US301 study, conpletion rates at
12 nmonths and 24 nonths were simlar in the
| efl unom de and net hotrexate treatnment groups. The
98 | ef l unom de and 101 nethotrexate patients and 36
pl acebo patients who conpleted 12 nonths conti nued
into the second year of treatnent in this two year

st udy.
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These are called the year two cohort,
and |'ve abbreviated it here as Y2C

As expected, few placebo entered a
second year of treatnment. A high percentage of the
year two cohorts, 85 percent for |eflunom de and 79
percent for nethotrexate conpleted 24 nonths of
treat nent.

O the patients who withdrew in the
first year, those who withdrew at or after four
nont hs, who had docunented | ack of efficacy, were
allowed to enter a separate 12 nonth alternate
t herapy phase of the protocol not included in the
anal ysi s.

In terns of overall protocol conpletion,
52 percent and 51 percent of the active treatnent
patients and 48 percent of placebo patients either
conpleted the 24 nonth study or conpleted 12 nonths
of alternate therapy.

The effect of having an alternate
t herapy phase available for patients to enter can be
reflected in this curve of discontinuations over

tinme due to lack of efficacy in the ITT cohort of
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the US301 study. 1[It is clear that nost of the
patients exiting for lack of efficacy did so at or
after four nonths when they could enter the

al ternate therapy phase.

In MN301, 72 percent of |eflunom de and
62 percent of sul fasal azine patients conpleted the
six nonth study. There was no pl acebo treat nent
being six nonths at which tine placebo patients were
switched to sulfasal azine as |'ve previously
descri bed, and they were thereafter not included in
this anal ysi s.

Conpl etion rates at 12 nonths in the
IMN303 extension and at 24 nonths in the further
MN305 extension were simlar between |eflunom de and
sul f asal azi ne.

The 60 patients in each treatnent group
who enrolled in the second year extension study,
IMN305, abbreviated here at Y2C, conprises the year
two cohort, and of those patients, a high
proportion, 88 percent for |eflunomde and 78
percent for sul fasal azine conpleted the 24 nonths.

Conpl etion rates at 12 nonths in MN302
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and 24 nonths in the MN304 extension were higher
than in the other studies, as m ght be expected in
an active controlled trial such as this where
pl acebo treatnent was not an issue.

The 292 | ef | unom de and 320 net hotrexate
patients who enrolled in the second year M\305
ext ensi on study conprised the year two cohort, and
again, as in the other studies, a high proportion,
88 percent for |eflunom de and 87 percent for
met hotrexate conpl eted the 24 nont hs.

Basel i ne characteristics show sone
di fferences anong the I TT popul ati ons of the
studies. In MN302, nore patients had a shorter
di sease duration, up to two years, and fewer
patients had a | ong di sease duration of greater than
ten years.

This is reflected in the much | ower nean
di sease duration in the MN302 popul ati on despite a
hi gher nunber of mean DMARDs in the past and a | ower
nunber not on previ ous DVARDs.

Taken together, these features suggest

overall nore aggressive disease in the MN302
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popul ati on.

Basel ine HAQ disability index scores
show the nost inpairment in function in the MN301
popul ation, as m ght be expected with their |onger
di sease duration. In the MN302 popul ation, the
baseline HAQ disability index was already simlar to
the MN301 baseline disability index even though the
di sease duration was nuch shorter, another
suggestion of nore aggressive disease in the MN302
popul ati on.

Basel i ne denographi cs and di sease
characteristics for the year two cohorts fromthese
three protocols were simlar to the intent to treat
popul ations. So these baseline features did not
di stinguish the patients continuing for a second
year of treatnment fromthose in the initial ITT
popul ati on.

Now t hat | have described the studies
and the populations, I will review the results for
patient reported outconmes of physical function and
health related quality of Iife. In order to

eval uate the effect of |eflunom de on physi cal
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function, it was first necessary to denonstrate the
efficacy with regard to overall signs and synptons.

| efl unom de has been denonstrated to reduce signs
and synptons of rheumatoid arthritis as indicated in
the product |abeling. The graphic shows the tine
course of the ACR 20 responder rate by | ast
observation carried forward to the 12 nonth primary
endpoi nt of US301.

US301 was a 24 nonth protocol, and
therefore, it's appropriate to extend the ITT
anal ysis out to 24 nonths, denonstrating the benefit
evident at 12 nonths was sustained in a second year
of blinded active treatnent.

As prespecified in the protocol, placebo
data were not included in the analysis after 12
nont hs due to the expected | ow nunbers of placebo
patients remaining in the study.

Now, I will review the patient reported
out cones of physical function and health rel ated
quality of life in the two placebo and active
controlled trials and the one active controlled

trial that | have just descri bed.
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For each outcone neasure, HAQ, or SF-36
the ITT cohort data will be presented first in order
to denonstrate inprovenent with | efl unom de
treatnent at the six or 12 nonth primry endpoi nt
for each study. This wll be followed by the year
two cohort analysis at 12 and 24 nonths in order to
denonstrate that the benefit evident at 12 nonths
was sustained in patients continuing a second year
of blinded active treatnent.

The HAQ i nstrunent was acconpani ed by a
vi sual anal ogue scale to allow the patient to
i ndicate which activities were nost inportant to
t hem and which were nost difficult for them and
these data were used to anal yze the PET, or problem
elicitation techni que, scores.

In addition, the shorter, sinpler,
nodi fi ed version of the HAQ called the nodified HAQ
mentioned by Dr. Fries, was done on a nonthly basis
at each visit and was used to cal cul ate the ACR 20
responder rate.

The HAQ disability index was done at

nonths six, 12, and 24 in all of the studies, and it
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is the HAQ disability index, our primary neasure of
physi cal function, that |I'm presenting.

This graphic will show the nean change
in the HAQ disability index in the ITT popul ati ons
at the six or 12 nonth primary endpoints across al
three Phase 3 studies. Inprovenent is a negative
change from baseline. The nunbers in parentheses
represent the patients with a valid HAQ
guestionnaire at baseline and at the endpoint or
early exit according to standard HAQ anal ysi s
procedures.

In US301, the inprovenent at 12 nonths
is mnus .45, and this was highly significant
conpared to placebo, which shows little change from
baseline. The dotted Iine at .22 represents the
mnimumclinically inportant difference.

| nprovenent in the | eflunom de treatnent
group exceeded the mninumclinically inportant
di fference by twofol d.

The pattern is simlar in the MN301 six
nont h endpoint. Mean inprovenent in the |eflunom de

group is mnus .56 and statistically significant
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conpared to placebo, again, little change bei ng seen
Wi th placebo treatnent. Both active treatnents
exceeded MCI D.
In MN302, there was no pl acebo control.

However, both |eflunom de and net hotrexate inproved
HAQ disability index from baseline. The inprovenent
in the | eflunom de treatnent group was consi stent
with that observed in the other two studies. Mean
changes in both active treatnent groups well
exceeded the MCI D of .22.

I n US301, because inprovenents in HAQ
disability index were statistically significant at
12 nonths for both active treatnents conpared to
pl acebo, we can conpare changes in the individual
HAQ subscal es. I nprovenent with | efl unom de
treatnent was statistically significant conpared to
pl acebo in all eight of the HAQ subscal es.

These are the nmean HAQ disability index
scores over tine in the |eflunom de and nethotrexate
year two cohorts in US301. This pattern will be
repeated in all three protocols, show ng the

i nprovenent at six nonths and show ng that the
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i nprovenent at 12 nonths was mai ntai ned at nonth 24.
These represent inprovenents in the
| ef |l unom de patients at 50 percent and the
net hotrexate patients of 31 percent. The percent of
patients who achieved MCID is across the top, 71
percent for |eflunom de and 59 percent for
met hot r exat e.
To apply sone perspective, an exanpl e of
a patient with a baseline score of 1.2 mght be a
patient with some difficulty performng nost daily
activities and requiring, for instance, a jar opener
to open jars or a bathroombar to get on and off the
toilet. Inproving to a score of .6 mght nean no
difficulty performng nost daily activities.
Simlarly, in the MN301, 303, 305
series, the year two cohort patients showed nmaxi num
i nprovenent at six nonths, which was sustained at 12
and 24 nonths. This represented a 46 percent
i nprovenent in the |eflunom de year two cohort
patients and a 37 percent inprovenent in the
sul f asal azi ne year two cohort patients. Eighty

percent and 71 percent of the year two cohorts
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respectively achi eved M D.

The sanme pattern over tinme appears again
in the WMN302, 304 year two cohort show ng the
i nprovenent in HAQ disability at six nonths and
showi ng the inprovenent at 12 nonths to be
mai nt ai ned over 24 nont hs.

The scores at 24 nonths represent 32
percent inprovenent in the |eflunom de group and 37
percent inprovenent in the nethotrexate group.
Si xty-seven percent of the |eflunom de and 73
percent of the nmethotrexate patients achieved M D.

This graphic will show the sanme year two
cohort, nonth 24, HAQ disability index data
represented as nean change from baseline across the
three studies. |In US301, nean inprovenents in both
treatnment groups well exceeded the MCID. A simlar
pattern was observed again in M\N301, in the MN305
extension study. Wth both | eflunom de and
sul fasal azi ne nean i nprovenent from baseline well
exceeded the M D.

And in the MN302-304 year two cohorts,

mean i nprovenents from baseline in the | eflunom de
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and net hotrexate treatnent groups well exceeded the
MCI D.

To summarize the HAQ disability index
data, the three studies denonstrated that
| efl unom de significantly inproved physical function
conpared to placebo, in a placebo controlled six
nonth trial, a placebo controlled 12 nonth trial,
with further confirmation in a non-pl acebo
controlled 12 nonth trial showi ng a consistent
degree of inprovenent.

| mprovenent in physical function was
mai nt ai ned between nonth 12 and nonth 24 in patients
continuing for a second year of |eflunom de
treat nent.

The SF-36 generic neasure broadens the
definition of functional outcones to reflect the
i npact of physical function on role and soci al
participation and ot her inportant domains of health
related quality of life. These domains were
nmeasured in the US301 study at baseline, nonth 12,
and nonth 24, in addition to the HAQ i nstrunent.

Thi s graphic was previously shown by M.
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Doyle, and | show it again to depict the baseline
scores for each domain of the SF-36 for the entire
U.S. 301 study popul ation conpared to the age and
gender adjusted U.S. nornms. Marked decrenents in
rol e physical, physical function, and bodily pain
are evident conpared with the U S. norns.

So active rheumatoid arthritis affects
all domains of the health related quality of life,
al t hough the physical domains reveal the nobst inpact
of the disease.

As you may recall, in the SF-36, a
positive change indicates inprovenent. The dotted
lines mark a change of five to ten points considered
inthe literature to represent a range of MCD. For
t he pl acebo group, nean changes from baseline in the
intent to treat cohort at 12 nonths showed little or
no i nprovenent in nost of the domains, with the
exception of role physical.

Change scores reached or exceeded the
MCI D range in seven of the eight domains with
| efl unom de treatnent and five of the eight domains

with nethotrexate treatnment. Inprovenents with
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| efl unom de treatnent were statistically greater

than placebo in five of eight donains: physical

function, bodily pain, general health perception,
vitality, and social function.

This graphic will show the SF-36 donain
scores at 24 nonths in relationship to the year two
cohort baseline values and the U S. norns
si mul t aneousl y, providi ng another way to understand
what the observed changes in domain scores m ght
mean in terns of clinically meaningful inprovenent.

The white line indicates the baseline
domai n scores for the year two cohorts of both
active treatnent groups. The red |ine indicates the
age and gender adjusted U S. norns. The bars show
SF-36 donmmin scores at 24 nonths, for the
| ef | unom de year two cohort in blue and the
met hotrexate year two cohort in yellow. Donmain
scores in the | eflunom de at 24 nonths approach or
nmeet the U .S. norns in the eight domains of the
health related quality of life.

Simlarly, we can use the sane type of

representation to | ook at the |eflunom de year two
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cohort at nonth 12 and nonth 24. Mnth 12 is in the
light bar, and nonth 24 is in the blue bar.

This shows that the inprovenents had
al ready occurred at nonth 12 in each domain, and
they were maintained at nonth 24.

The SF-36 domai n data show that the
i nprovenent in physical function denonstrated by the
HAQ disability index at six and 12 nonths and
mai nt ai ned over 24 nonths is reflected simlarly in
i nprovenents in health related quality of life, not
just in domains of physical function, role physical,
and bodily pain, but also vitality, general health
perception, social function, role enotional, and
ment al heal th.

The SF-36 physical conponent summary
score, or PCS, for |eflunom de and nethotrexate year
two cohorts are shown at baseline, nonth 12, and
nonth 24. Baseline PCS scores 30.9 for |eflunomde
and 30.2 for nethotrexate, are two standard
devi ati ons below the U S. norm and provide nuch
roomfor inprovenent. It is evident that

i nprovenents at 12 nonths and 24 nonths in the year
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two cohorts are remarkable, and in fact, PCS scores
i nprove nore than ten points, which is one standard
deviation unit, and are wthin a standard devi ati on
unit below the U S. normin the |eflunom de treated
patients.

For reference, the MCID for the PCS
score in the literature is a change of 2.5 to five
poi nts.

The SF-36 data, |ike the SF-36 domain
data, support the HAQ disability index data in
denonstrating the inprovenent in physical function
with |l eflunom de and the mai ntenance of benefit
during a second year of treatnent. The SF-36
results also denonstrate that the beneficial effect
of inproved physical function is substantial and
reflected in health related quality of life.

Thi s degree of inprovenent would
potentially nmean, for exanple, that a patient not
able to work could possibly be able to return to
wor K.

To | ook at the inprovenents in physical

function and health related quality of life in a
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different way, we can use definitions of MCID to
cal cul ate the nunber needed to treat to provide the
defined benefit to one additional patient conpared
to placebo. The |lower the NNT, the better.

NNT is provided here for the HAQ
disability index and for the PCS score of the SF-36
for which a conservative MCID estimate of five was
used. For both | eflunom de and nethotrexate, the
NNTs are quite | ow for these neasures.

Anot her way to exam ne patient reported
changes in physical function and health rel ated
quality of life is to | ook at these changes in
relation to the health transition question included
in the SF-36 instrunment. The health transition
question asks: conpared to one year ago, how would
you rate your health in general now?

In those patients receiving | efl unom de
who achieved MCID in the HAQ disability index, 91
percent stated in the transition question that they
had i nproved.

Conversely, of those who said in the

transition question that they had inproved, 75
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percent had achieved MCID in the HAQ disability
index. This pattern of agreenent was very simlar
for the PCS score of SF-36.

Correl ati ons between inprovenent in HAQ
disability index and inprovenent in health rel ated
quality of life by SF-36 in |ongitudinal
observational studies and recent random zed cli nical
trials was previously showmn by M. Doyle. This plot
shows the correlation between inprovenent in the HAQ
disability index and inprovenent in the SF-36
physi cal conponent score in the US301 study in the
| ef |l unom de patients.

Anot her perspective on the physical
function data is to | ook at the percentage of
pati ents who have i nprovenent or no change i n HAQ
disability index across the three studies. This is
shown for the year two cohorts of the studies.

A very stringent definition used changed
scores of less than or equal to zero to indicate no
deterioration. It is evident that a high percentage
of patients in all active treatnent groups reported

ei ther inprovenent or no change in the ability to
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perform physical activities.

In the | eflunom de year two cohorts, 84
percent, 86 percent, and 74 percent of patients had
i nprovenent or no loss in physical function over two
years of treatnent.

The HAQ disability index and SF-36
physi cal conponent summary score in US301 side by
si de show that the proportion of patients with
i nprovenent or no change in physical function was
simlar for the HAQ disability index and the SF-36
PCS score. Eighty-four percent and 80 percent of
the | efl unom de patients who entered the second year
of treatnent had inprovenent or no |oss in physical
function over two years of treatnent.

A nunber of conclusions can be drawn.
Lef l unom de is known to provide significant
i nprovenent in clinical signs and synptons of
rheumatoid arthritis and to retard structural joint
damage, and these benefits are reflected in the
product | abeling.

But just as inportantly, |eflunom de

i nproves physical function, and the benefit at 12
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nonths is maintained in patients continuing a second
year of treatnment. The inproved physical function
is reflected also in inproved health related quality
of life and is clinically nmeaningful to patients.

The i nproved physical function was seen
consistently across three Phase 3 studies with two
year double blind data sets.

Thank you, and | wll now return the
podiumto Dr. M chael Rozycki.

DR. RQZYCKI: Thank you, Dr. Sinpson.

| would just like to wap up with two
slides to sunmarize what we've presented this
norning with a nunber of sunmary bull ets.

First of all, Aventis believes that
i nprovenent in physical function is the appropriate
termfor clains for physical function for the
reasons discussed by Dr. Fries this norning earlier.

Aventis believes that 12 nonths of data
is adequate to establish a claimfor inprovenent in
physi cal function. W see clinical inprovenent as
early as six weeks after initiating treatnent of

| ef l unom de, and we see statistically significant
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i nprovenent at six or 12 nonths in the |ITT cohort
data, and benefits are maintained at 24 nonths in
the vast majority of patients who continue on

t her apy.

Data i ndicate that placebo controlled
trials are not necessarily appropriate for
denonstrati on mai ntenance effect because of the
dropout rate, and finally, results for patient
reported outconme neasures were consistent across the
three studies involving a total of 824 patients, of
whom 450 entered the second year of treatnent.

In Study US301, which used nultiple
patient reported outcone neasures, the HAQ and the
SF-36, in particular, efficacy results were
consi stent across neasures.

Thi s concludes Aventis' efficacy
presentation. W can accept questions now or wl|
there be a break?

CHAI RPERSON ABRAVSON:  Right. Wat we
would is if nmenbers of the commttee have specific
gquestions for clarification of the speakers, we

would take a few mnutes to do that, and then we'll
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have a di scussion nore openly subsequent to that
Dr. Elashoff.
DR. ELASHOFF: |1'd nuch rather ask them

after a short break, but if we have to do it this

way - -

(Laughter.)

CHAlI RPERSON ABRAMSON:  Make the question
short and then we'll take a short break.

(Laughter.)

DR. ELASHOFF: | have three questi ons.
The first one is with respect to Study MN302. It
was stated that the study was planned to have 700,
but it ended up with 1,000 essentially. Wy was
t hat change made?

DR. RQOZYCKI: | think probably Dr.
Vi beke Strand is the best person to answer that
guestion, and she'll take that question fromthe
m crophone on the other side of the room

DR. STRAND: Very briefly, accrual was
| ow, and so there was additional efforts to accrue
nore patients, and in fact, it was over subscribed.

That | ed, of course, to there being statistically
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significant differences between nethotrexate and

| ef | unom de, sonme of which would not be considered
clinically nmeaningful. The ACR 20 criteria is
statistically different, although the difference in
the tender joint counts, for instance, were only
three and in swollen joint counts only 1.8 between
treatnent groups, and that woul d explain, too, why
the HAQ disability index differed by only ten

poi nts.

DR. ELASHOFF: My second question has to
do with Slide MWw1. It appears fromthe way they
are | abeled that the three different studies were
originally on different scales, and what they were
put on here, it was done as if they were on the sane
scale, but they are not. So that's a m sl eading
slide.

DR. RQZYCKI: | think, Dr. Sinpson, do
you want to?

DR ELASHOFF: Because the .6 and .56
are nmuch further apart than the .48 and the .56. So
there's just sonmething wong with the scale on that,

but | just want to point that out. | don't need an

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

130

answer for that.

DR, ROZYCKI: Ckay.

DR. ELASHOFF: The next thing has to do
wi th the business of |ast observation carried
forward. |If HAQ was only done at six, 12 and 24
nont hs, what | ast observation was carried forward if
sonebody left at three nonths or if sonmebody left at
five nonths or at seven nonths, for exanple?

DR, ROZYCKI: Dr. Strand wll answer
this questions as well.

DR. STRAND: As Dr. Sinpson nentioned, a
nodi fied HAQ was used in the U S. study every nonth,
and it was used to calculate ACR criteria, and the
HAQ was adm nistered in the MN studies every nonth,
and the nean HAQ score was used to cal cul ate the ACR
criteria.

The full HAQ disability index was scored
at zero, six, 12, 18, and 24 nonths to look at this
mai nt enance of benefit in the year two cohorts and
al so ook at the effect on physical function in the
ITT. So last value carried forward woul d be zero to

six nmonths, fromsix to 12 nonths, from 12 to 18
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nont hs, and from 18 to 24 nont hs.

But the year two cohorts were defined as
patients who entered the second year of treatnent.
So the nost that their ITT analysis would be carried
forward would be a full 12 nonths to 24 nonths, and
as you nmay have seen al ready, approxinmately 85
percent of the year two cohorts in the | eflunom de
treat nent groups conpl eted the second 12 nont hs of
treat nent.

DR. ELASHOFF: Dr. Sinpson said
sonet hi ng about people who left early m ght have had
an exit HAQ Is that not true? You didn't nmention
t hat .

Could we actually have sone sort of
slide that nmakes this really clear for each study
exactly when the HAQs were done and when they
weren't?

DR. DAY: M question is related to
that, if | could. There are so many nmultiple
neasures and they're taken at many points in tineg,
whi ch is good, but could sonebody sunmarize for us

in a given study how many different tines an
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i ndi vi dual patient was tested? Because you can have
patient expectation with nultiple uses of these
i nstrunments and so on.

So for a study with the maxi nrum anount
of testing wth the maxi mum nunber of instrunents,
how many tines were patients tested?

DR. ROZYCKI: Dr. Sinpson.

CHAlI RPERSON ABRAMSON: Before you -- |I'm
sorry. Qbviously Dr. Elashoff was right. The
conplexity of the questions and the need to get into
sone depth with these particular issues, | think
will warrant the discussion time. So rather than do
as | first intended, which was to get sone crisp
clarifications, what we'll do is we will hold that
guestion and we can get a clarification on the slide
that Dr. Elashoff had comrented upon, and when we
get to the discussion of the questions, the
commttee nenbers will have a chance to get into
real depth where | think we're heading wth these
ki nds of questions.

So we wll take a break now for ten

m nutes, conme back at no later than a quarter to 11

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

133

with the presentation by Dr. Choi.

Thank you.

(Wher eupon, the foregoing matter went

off the record at 10;33 a.m and went

back on the record at 10:49 a.m)

CHAI RPERSON ABRAMSON:  We're about to
resune, and we're waiting for all of the commttee
menbers to return.

Al right. Wat we plan to do before
Dr. Choi's presentation is to ask Aventis to sinply
respond to the last question that was on the fl oor,
and after we get a clarification of that, we'll have
Dr. Choi's presentation and then discuss the
questi ons.

And there will be anple tinme for
information to be obtained fromthe sponsor as
needed to informthe discussion of these questions.

Sol'dlike to call on Dr. Strand to
respond to the | ast question that was on the table
before the break.

DR. STRAND: We just wanted to quickly

respond for clarification only. Dr. Elashoff was
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correct. W do have the nunbers at the bottom of
the bars so that people should know what the actual
nunbers are, but this slide has been corrected, and
we apol ogi ze for the error.

And for the next point of clarification
only, we wanted to point out that this is when the
tests are perfornmed in all of the studies. It's a
standard design in random zed controlled trials in
rheumatoid arthritis.

O course, there's an endpoi nt
determnation. So, in fact, all of these values are
| ast value carried forward to the endpoi nt or study
exit, and study exit then would be carried forward.

And Dr. John Ware, who is with us today,
would i ke to discuss at a later tine point this
business of multiple testing in terns of patient
reported outcones, but not at this tine.

Thank you.

CHAlI RPERSON ABRAMSON:  Thank you, Dr.

St rand.
W will now go back to the agenda and

ask Dr. Choi to present on the statistics rel evant
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to these discussions.

DR. CHO: Good norning. |'m Suktae
Choi, a statistician in FDA.

This is title of ny presentation. |
change title. "Statistical Issues in the Analysis
of Two Year HAQ for Arava."

This presentation wll be about the
probl ens of statistical analysis for duration of two
year clinical studies due to high rate of early
dropouts. It will be based on the real exanples
which are two years studies in Arava perfornmed by
Aventi s.

Aventis submtted three studies with a
duration of two years, one U S. and two European
studies. The U S. study with the protocol nunber of
US301 had three treatnent groups, |eflunom de,
pl acebo, and nethotrexate. It was a random zed,
paral l el , double blind study followed for two years.

One of the special features of this
study was that non-responder subjects were swtched
on treatnent at week 16. Non-responder in

| ef | unom de group had to switch to nethotrexate, and
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non-responders in placebo and nethotrexate group had
to switch to | efl unom de.

In the efficacy analysis, the three
switch patients were considered as dropout at week
16.

The two European studies were very
simlar to U S. study, except the treatnent group.
IMN301, 303, 305 used a sul fasal azine as an active
conparat or and pl acebo treated groups switched their
treatnment to sul fasal azine at weeks 24 and excl uded
fromtw year analysis, and MN302- 304 used
net hotrexate as active conparator, and there was no
pl acebo treated group.

This presentation will be focused on the
U.S. study because these studies provide simlar
i ssues and simlar conclusions in efficacy.

The efficacy endpoint reviewed for year
two or HAQ and MHAQ changed from baseline at the end
of year two. Therefore, the proportion of
alterations at the end of year two is very
i nportant.

For statistical analysis, the analysis
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of covariates was used with LOCF net hod for
i nputation for m ssing data.

This table shows the nunber of
percent age of subjects who were random zed and who
conpleted two year duration. Overall 508 subjects
were random zed and 190 were for |eflunom de; 128
were for placebo; and 190 were for nethotrexate. It
was three to two sanpling as planned in the
pr ot ocol .

At the end of year two only 190 subjects
conpl eted out of 508, which is only 37 percent.
However, not every conpl eters had HAQ neasurenents
at the end of year two, but only 136 subjects had
HAQ neasurenents at the end of year two, which is
only 28 percent of 508 random zed subjects.

Theref ore, when LOCF nethod was used, 20
percent of the data were observed at the end of year
two and 72 percent of data were carried forward from
previ ous neasurenents.

For the | eflunom de treatnent group, 32
percent of subjects had HAQ neasurenents at the end

of year two, and for placebo only 17 of them had HAQ
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measurenent at the end of year two.

This chart shows the change from
baseline in HAQ at two years. The solo circle
represent nean of |eflunom de treated group, and the
vertical bar is the plus-m nus one standard error.
The white color is for placebo.

When the m ssing data were inputed by
LOCF, |eflunom de shows significantly better than
pl acebo with very small p value. However, this LOCF
data are a conbination of two different types. One
is conpleters who have HAQ neasurenents at the end
of year two and others is carried forward from
previ ous neasurenents.

If we analyze the data by these two
types, it will be like this. The pair in the center
are for conpleters for HAQ which neans the patients
who had HAQ neasurenents at two years. Renenber
that this analysis is based on 28 percent of ITT who
conpl eted and have HAQ neasurenents at the end of
year two.

The pair on the right side, the pair on

the right side is for the inputed cases. That neans
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t he subjects who did not have HAQ at year two. So
they're carried forward from previ ous nmeasurenents
using LOCF. Renenber that this analysis is based on
72 percent of the ITT. Therefore, we can say that
LOCF analysis result is determ ned by inputed cases
nore than conpl eters.

As we see, these two results are very
different. This inplies that inputed data are
possi bly biased. This orange is for nethotrexate,
and as we see, this group is not consistent either.

Ckay. Now we want to show where this
i nputed data are carried forward from The
concentration of patients remaining at each tine
point for HAQ that neans -- okay, for HAQ The
bl ack solid circle is the line for |eflunom de, and
the white is for placebo. The orange is for
met hot r exat e.

There are two big drops during the first
year. The first one is at week 16, and it is a
surprise because non-responders were switched in
treatnment at this tinme point. So many of them were

excluded fromthe study. Especially the placebo
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treated group shows a big drop.

The second big drop is at the end of
first year, which is at 52 weeks. So we can see
t hat anong the drop-off subjects, nost of the |ast
HAQ neasurenents were fromfirst year period. 1In
ot her words, in the LOCF analysis inputed data,
which is majority of ITT, are carried forward from
first tinme, sone tinme in first year period.

These are the reasons that the patient
drop off fromthe study: |ack of efficacy, adverse
events, and voluntary w thdrawal, and so on.

This chart shows HAQ scores change from
baseline using LOCF for m ssing data. The black is
| ef | unom de; white is placebo; the orange in
met hot r exat e.

The HAQ was neasured at six nonth, one
year, and end of two years, and when they exit.

This is the same chart, but only with
observed cases. In other words, LOCF was not
applied so that m ssing data were not i nputed.

As you see, these are very different,

especially at the end of year two.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

141

This chart shows MHAQ scores changed
from baseline using LOCF, and this is the sanme graph
but only with observed cases. For MHAQ t hese two
graphs are nore different than HAQ

This tinme point is at week 16, right
before too many subjects were excluded, dropped from
the -- switched fromthe anal ysis, dropped fromthe
analysis. As you see, these two graphs are not nuch
different up to week 16.

In other words, week 16 is the | atest
time point that can provide the nost robust analysis
results.

In U S study, because of the high rate
of dropouts, the validity of two year analysis with
LOCF is problematic, and we can find the sane
probl ens i n European studies.

This is the nunber of patients at year
two for one of the European studies. As you see,
the dropout rate is still high, and this is for the
ot her European study. The dropout rate seens better
than two ot her studies, but not enough to be valid.

So this is ny conclusion in this
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presentation. There are |less than 30 percent of
patients with neasurenent of year two HAQ So high
rate of mssing data validity of two year anal ysis
with inputation of year one data becones
probl emati c.

And this is the end of ny presentation.
Thank you.

CHAI RPERSON ABRAMSON:  Thank you very
much.

Are there questions fromthe commttee
for Dr. Choi?

(No response.)

DR. CHO: Thank you

CHAI RPERSON ABRAVSON:  We wi Il now nove
into addressing the questions framed for the
commttee, and the procedure will be that the
commttee will address segnents of the questions,
and when our discussion either needs to be inforned
by either the FDA or the sponsor, we wll ask
specific questions of either and ask for nore
i nformation.

Let me begin by reading the questions
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that were distributed. The "CGuidance for Industry
Clinical Devel opnent Prograns for Drugs, Devices,
and Bi ol ogi cal Products for the Treatnent of" RA
rel eased in February 1999, includes the
recommendations for the claim"prevention of
disability.” As noted in this guidance, studies
should be two to five years in duration to support
this claim

Recent studies attenpting to assess
efficacy and durability based on placebo controlled
or add-on therapy studies have identified
limtations for proper conduct and interpretation of
t hese studi es because of high w thdrawal rates.
Therefore, FDA is considering a revision of this
claim

The heal th assessnent questionnaire,
HAQ has been evaluated in a variety of clinica
trials and settings over the years, particularly for
physi cal function in activities of daily living. It
is recognized in the RA guidance docunent as an
adequately validated neasure for use as the primary

outcone neasure in trials of physical function in
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rheumatoid arthritis.

Question No. 1: In light of the
available literature on the HAQ i nstrunent, does the
term "physical function" or "disability" better
capture the clinically relevant information
ascertained in this instrunent?

And | think before the commttee
addresses that question specifically, Dr. Jeffrey
Siegel -- 1'd like Jeff to address the precedent in
terms of the infliximab label, in terns of the use
of "physical function" versus "disability."

MR. SIEGEL: Thank you very much.

I|"mcurrently Acting Branch Chief in the
| mmunol ogy and Infectious D seases Branch, and | was
reviewer for the Rem cade inprovenent in physical
functi on DOA suppl enent .

| just wanted to nake a coupl e of
points. First, the claimof prevention of
disability in the guidance docunent was intended to
do a nunber of things. One of themwas to coll ect
| ong-term data on new products for rheumatoid

arthritis. We had t hought when the gui dance
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docunent was initially fornulated that what we woul d
see in these long-term studies woul d be a worseni ng
in the HAQ in untreated patients, and we hoped to
see stabilization of the HAQ a | ack of progression
of disability in treated patients.

It turns out as we' ve done clinical
trials and neasured HAQ that's not what we've seen
The problemis that even in untreated patients over
the tinme course of clinical trials, disability
doesn't worse. The HAQ does not increase. It
actually stays the sane, and this has actually been
wel | validated in a nunber of |ong-term studies,
epidem ologic as well as clinical trial

So when we have the first request to get
a claimof inprovenent in physical function or
prevention of disability from Centocor for Rem cade,
we found we couldn't ook at that. W couldn't see
prevention of an increase in HAQ

I nstead what we saw in the control group
is there was a tendency to be flat, and then in the
treated group, there was a decrease in the HAQ So

we thought that prevention of disability, a
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prevention of this increase in HAQ that we expected
to see was really not the basis of the data that we
saw. Rather, it was an inprovenent in the HAQ W
t hought that was better expressed as inprovenent in
physi cal function.

So the way that we assessed this was to
| ook at whether there was a clear reduction in the
HAQ in the treated patients conpared to placebo, and
whet her that inprovenent in HAQ was nai ntai ned after
two years.

So | just wanted to nention that that
was the basis for using the term"inprovenent in
physi cal function" as opposed to "prevention of
disability."

CHAlI RPERSON ABRAMSON:  Thank you very
much.

| woul d ask nenbers of the commttee
what their thoughts are on this term "physi cal
function" versus disability. Dr. WIIians.

DR WLLIAVS: |[If the author of the HAQ
prefers "physical function,”™ | would support that.

(Laughter.)
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CHAI RPERSON ABRAMSON:  Awai ting Dr.
Fries, do you want to?

DR. FRIES: | indicated great anbiguity
and willingness to go along with the majority rol
her e.

(Laughter.)

CHAI RPERSON ABRAMVSON:  May | ask just
for a clarification? You have described very
el oquently the HAQ disability index and have shown
data on that. How does one think about that termin
the context of this question? Does that capture
what we need to capture?

DR FRIES: Well, | think that it does.

| nmean, just in terns of the continuity of what's

been happening, | would probably prefer disability
i ndex and proscribe the use of the word "disability"
unqualified so that you were tal king HAQ DI or
sonething. | think that gets you away fromthe bl ue
par ki ng sticker things and the paynents and the
on/off disability kind of thing. It allows you to
say it's an index. [It's a continuous vari abl e,

essentially a continuous variable, and so forth.
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But | can make argunents for physica
function or any of the other sorts of range of
acceptable things that they' re accentuating the
positive. The disability index is accentuating the
negative. So basically ny preference would be cal
it the HAQ DI or sonething like that, but it's just
a question of, | think, the precedent and so forth
that has been set with other drugs. You want to be
consi stent across nedications with regard to what
your termnology is. So there are a |lot of these
consi derations, | think.

"1l just parenthetically say in |ight
of the last remarks, just to operationalize why the
HAQ is flat, because it absolutely is, |I nean, it
goes up. If you saw our data earlier, our data
showed that it goes up about .017 a year in stable
popul ati ons, and the reason for that is that
rheumatoid arthritis for clinicians here -- when it
hits, you basically have a tendency to have sone
difficulty in everything.

Now, sonme difficulty in everything neans

you have a HAQ of one. So there's sort of this
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i nstantaneous rise with early di sease from zero,
assum ng the people were perfectly fine, to one, and
thereafter then you have these randomeffects of the
treatnments which tend to bal ance each other out and
mai ntai n your nunbers quite stably.

So | think the point was very well taken
that you're | ooking for inprovenent and sone kind of
sustained inprovenent in individuals in terns of
physi cal function or HAQ D

CHAI RPERSON ABRAMSON:  So the current
| anguage i s "inprovenent in physical function” in
the | abel right now.

MR SIEGEL: For Centocor.

CHAI RPERSON ABRAVSON:  It's in the
Centocor |abel. That's what | nean.

So that's the | anguage that exists, and
| guess a question for us to consider as a commttee
isis that the right phrase or should it be
i nprovenent in disability index or sonme other

t er m nol ogy.

Dr. G bof sky.
DR. @ BOFSKY: | think we shoul d keep
SAG CORP
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the term"HAQ di sability index" for the instrunent
and say that it nmeasures physical function. |'m
much nore confortable in dealing with patients with
rheumatoid arthritis in trying to help them assess
their level of function than in trying to define
their level of disability.

The connotation both clinically and from
a patient perspective is quite different. So
per haps we can resolve the conundrum by keeping the
term the "HAQ DI" for the instrunment, but
understand that it's nmeasuring physical function.

CHAI RPERSON ABRAMSON:  And the criteria
t hough that someone needs to achieve a | abel of
i nprovenent in physical function is the HAQ DI, or
guess that's another m ssing piece in this
di scussi on.

DR. G BOFSKY: Well, that's the next
guestion, yeah.

CHAlI RPERSON ABRAMSON:  Ri ght .

DR SIMON: Jim could you coment? 1In
this flatness of the HAQ response or neasure, could

part of it -- and sonme have suggested it mght be --
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related to an acqui escence to one's new |ife,
meani ng you get the di sease, you deal with getting

t he di sease, you becone acqui escent to what's
happened to you, and so thus the changes that then
are neasured after that are different because of the
new worl d order that you're now sitting in.

Does that conpl acency to one's new life
play a role with that neasure?

DR. FRIES: No. The reason, | think
maybe this is what John Ware wants to say, or maybe
he wants to say sonething el se, but we can tell. If
peopl e go off of nedications, let's say you go off
of your nethotrexate. It just goes right back to
where it was. | nean, you have a flare.

| nmean, so it's clear that it isn't
becomi ng i nmune to the questionnaire phenonenon
because you see it go on. The next tine you put the
TNF al pha on, even though you've got HAQ goi ng back
the last 12 years, you still get, you know, the .4
to .6 drop with a new drug. You go off of it, and
it goes back up.

So it's very sensitive in an ongoing
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way, and part of that, | think, builds down to the
way in which questions are constructed to be very
specific. | indicated earlier bend down and pick up
a piece of clothing fromthe floor. So your answer
to that is very -- it's inbedded in the question,
the function, the function is. And so you' re not
aski ng how you rate your health, very good,
excellent, fair, poor, in which case you really can
have sonme problenms with it.

These are very specific tasks which tie
to your ability to do actions.

CHAI RPERSON ABRAMSON:  Dr. Manzi .

DR. MANZI: Jim from sonebody that
doesn't use the HAQ and is not very famliar with
it, how do you deal with attribution from ot her
conorbidities?

So, for exanple, if sonebody has an
osteoporotic conpression fracture, it may affect
those things. How does that -- how do you interpret
t hat ?

DR FRIES: Well, as | tried to

indicate, you do that inperfectly. The only thing
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that we use -- because one could ask the strictly
generic thing and just treat anything el se that
happens as noi se, you know, the congestive heart
failure, the fractured hip or sonething |like that,
and we do try with the single word in the
guestionnaire to focus it on arthritis, recognizing
that people will not always perfectly attribute that
questi on.

But in general, the things that one
m ght worry about with an instrunent bal ance out
with regard to change score neasures because they're
likely to occur systematically throughout. So I'd
say that there's no perfection with any instrunent,
regardl ess of what it is or who's maki ng those
observations, but it's a really darn good
i nstrunment, as you see.

DR. BRANDT: Well, | think what Lee was
getting at that Jimresponded to was the difference
bet ween disability and handi cap, and if a person
never has to reach up for a five pound bag of sugar,
that has no rel evance, but that's inherent in all of

this.
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DR FRIES: Wll, there is a whole issue
interns of these instrunents as to how your stemis
set. The HAQ stemis are you able to. It's not do
you, but it's are you able to, and it's an attenpt
to get around this exact point.

And, again, | would acknow edge | ack of
perfection, but the intent is to see if people who
don't do sonething, and you try and put things that
peopl e do do or alnost have to do in, but
recognizing that the rest of themin kind of a
virtual way are either able to or not able to.

CHAI RPERSON ABRAVSON: So just in terns
of this 1(a), | think the sense is that disability
is a conplicated word with nmany connotations that
we'd like to avoid and physical function is the word
that we'd like to pronote as you have, and | guess
Question 1(b) begins to address how one defines that
consistently across agents.

So let ne read 1(b). Are the nore
recent derivatives, such as the nodified health
assessnent questionnaire, VMHAQ and the

mul tidi mensi onal health assessnent questionnaire,
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VMDHAQ appropriate and val i dated endpoi nts and
substitutes for the HAQin this regard?

Who can we hear fron? W wants to
comment on this?

Dr. WIIlians.

DR WLLIAVS: Well, the HAQ is the npst
commonly used. | think that you can state that any
val idated disability index could be used. The
enphasi s should be on "validated."

And |I'mnot sure. Has MHAQ been
val i dated now, JinP

DR FRIES: Yes. | would basically take
Jims point. Ooviously |I love the HAQ and have a
self-interest init in a sense, but I would not |ike
to see a universe which was closed to innovation by
sort of saying we have this or not.

| indicated that the MHAQ was | ess
sensitive. There are parts of the MDHAQ that may be
too sensitive. You know, | think it goes up to
running two mles and things. You have to sort of
fix the range, but | would think that people should

| ook at ease and clarity of admnistration to al
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popul ations and do their NNTs when you do your power
cal cul ati ons and consider the range of all of the
validations, and if it's multi-ethnic, the
availability of translations and different
culturally adapted instrunments and so forth, and

t hen nmake your choice anpbngst instrunents that net
the criteria.

As you saw here, the SF-36 is designed
for entirely different things. Nobody was thinking
-- | know John can comment again -- but nobody was
t hi nki ng about random zed controlled trials in
rheumat ol ogy at that point, but it actually works
better than nunber of tender joints.

So I nean, | think, again, it's the
i nportance of noving toward what we're trying to do
for patients that to ne is nore inportant than the
specific instrunment chosen.

CHAI RPERSON ABRAMBON: Ot her comment s
fromthe commttee on this?

If | can use the Chairman's prerogative
to ask two of the consultants who are really expert

on this to nake very brief coments on their
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opinion, Dr. Strand and Dr. Wl fe and Dr. Hochberg.

| just would like to hear very brief comments on
these three instrunents and your views of them
apropos the question.

REAR ADM KLEI NMAN:  Just to | ook at the
data between nodified HAQ and HAQ disability index
fromthe US301 study, it showed very cl ose
correl ati ons between the two, but the HAQ disability
index is nore sensitive to change, and we have
publ i shed that, Tugwell, Bonbardier and nyself.

And then | wll let Fred and Mark
answer .

DR. FREDERI CK WOLFE: We've actual ly
publ i shed a paper conparing several instrunments, and
t he measurenent properties of the MHAQ and t he HAQ
are entirely different because of the way the
questions were selected. The MHAQ and the HAQ in
clinical trials work approxinmately equally at the
| evel of disability that one sees in clinical
trials, which is high.

But the MHAQ is a totally poor

i nstrunment when you get down to |low | evel s of

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

158

functional disability. It has about 32 percent of
people with rheunmatoid arthritis will have a nornal
MHAQ score conpared to about 12 with a HAQ and
conpared to al nost none when one uses a very good
score, which is the physical function score of the
SF-36, and the SF-36 and the HAQ differ only at the
extrenmes. They both performjust about as well.

As long as |'mup, | want to say one
ot her thing about physical disability. | think that
the main driver of the HAQis pain, and if you were
to renpove pain, then the question of physical
function, what's the residual physical function, is
a different question.

See, | think HAQ neasures -- so | would
say that | think if you really want to neasure
physi cal function, you have physically nmeasure it.
But | would think that the term"function
di sability" which takes into consideration both pain
and the physical aspects is correct, but the reason
why the HAQ goes up and down so fast early in
di sease and with this is pain change, and pain, of

course, drive physical function.
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But if you nmean permanent physi cal
function or you nean transitory, then there's two
di fferent things.

CHAI RPERSON ABRANVSON: Mark, do you have
sonething to add to the choices of HAQs?

(Laughter.)

DR. HOCHBERG  Well, I've had experience
with both the HAQ having worked in Arami s as an
i nvestigator, actually published on the HAQ in | upus
because I know Dr. Manzi is a |lupologist, and al so
used the MHAQ although I don't have experience with
t he MDHAQ

| can agree with sonme of what Fred said
and the data that Dr. Strand just showed in that on
average when administered to the sane patient
popul ation, the nean scores for the MHAQ are | ower
than the nmean scores for the HAQ and consequently,
you may see | ess change as was denonstrated in these
data as well over tine.

| think what Dr. WIlians pointed out is
that what you need is not only a valid instrunent,

but one which is reliable when adm ni stered and
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responsive in a patient popul ation.

| really don't have any nore to say, but
if the Chairman doesn't mnd, I1'd like to yield any
additional tinme I mght have spent to Dr. Wre.

(Laughter.)

CHAI RPERSON ABRAVSON:  So noved. W'l |
hold Dr. Ware perhaps for later, but, no, I think we
have enough input right now. You give an inch.

(Laughter.)

CHAI RPERSON ABRAMSON: So the comrent

is, | think, fromthe coomttee, and people can
coment otherwi se, that for clinical trials -- oh
|"msorry, Dr. Anderson. | apol ogize.

DR. ANDERSON: Actually I would like to
hear from Dr. Ware. Maybe it doesn't have to be
right now, but I'minterested in, you know, what he
m ght say about the use of the physical function
scale or even the PCS in this context.

CHAI RPERSON ABRAVSON:  Dr. Wre.

PARTI Cl PANT:  Thank you, Dr. Anderson

DR AWARE: Thank you.

We've had two el oquent | ectures already.
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| won't give you another one, but cosmcally
speaki ng, we | abel tools what we want themto
nmeasure, and when we change our |abels, it doesn't
change either the content or the enpirical validity
of the tool, and we need to renenber that.

The fact is the HAQ -- and it is a darn
good instrunent -- neasures the sanme physical domain
of health as does the PF domain scale in the SF-36.

The two together neasure about four of the six
standard devi ations that we now can neasure wth al
physi cal functioni ng neasures, including the other
tools that Dr. Fries nentioned.

So the HAQ lowers into the worse states
by about one standard devi ation bel ow the PF scale
in the SF-36 domain, and the SF-36 relative to HAQ
raises in the favorable direction about one standard
devi ati on.

Together that's only four. W get from
sports nedi ci ne even higher levels, and from FI M and
ot her tools we get even |ower |evels.

Wth respect to the |labeling, the

| abeling is very inportant, and it's a lot |ike
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thernmonmeters 200 years ago. | don't know how many
of you know that the original Centigrade scale,
water froze at 100 and boiled at zero, and it wasn't
until after the death of Celsius that the physicists
got all of the thernoneters going in the sane

di rection.

| think | prefer tools that are | abel ed
inthe direction of a high score. So if it's going
to be a functioning neasure, there's a lot to be
said for scoring it, you know, positively.

But there enpirically does not change,
you know, with a |inear transformation in one
direction or another, but the inportant thing is
that we standardi ze the content, as has al ready been
said, and that we collect interpretation guidelines,
and that we maintain conparability wth the past.

W don't want to cut ourselves off fromall of the
interpretation guidelines we have for these scal es.

But the | abels are very inportant, and |
have a strong preference for the inprovenent in
functioni ng because of all of the political issues

wor |l dwi de. The world is noving away fromdisability
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to participation in life as a nore positive concept,
and a lot can be said for tal king about this
physi cal domai n as functi oni ng.

Finally, what is the difference between
the PCS? The PCS just adds additional |ayers to the
onion. It goes beyond physical functioning as a
domai n, which is neasured by HAQ very well and by
PF, and into the inplications of physical problens
for social and role participation.

And you know, when we see differences as
| arge as we see with this treatnent, those
inplications are great, and they should be
consi dered when we do the risk-benefit cal cul ation.

Here's a slide, if it's helpfu
conceptually. | created this specifically after
reading these clinical trial results. Basically the
clinical outcone is the structural inpairnment which
you understand better than | do.

The PF donain score and the HAQ DI score
very nmuch get at the inplications of this for
physi cal function, and what we get with the PCS is

the rest of the health rel ated conponent, the
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physi cal conponent of health related quality of

life, and it allows you or it confirnms that the
physi cal inprovenent in life is nore than anbul ation
and wal ki ng.

You have a social life. You're nuch
less likely to be limted at work or to be unable to
work or to take nore frequent rests at work. These
are very large inprovenents, and | just think the
physi cal conmponent adds understanding to the
inplications for human |ife beyond the nore specific
physi cal domain effect that we see with the HAQ DI

Thank you.

CHAI RPERSON ABRAMSON:  Thank you very
much, Dr. Vare.

So | guess with regard to Question 1(b)
what | think we're hearing is that the HAQ seens to
remain the gold standard and the nost conprehensive
anong these, and |I'm wondering if anyone on the
commttee would speak to sonme ot her issue or
di sagree with that in terns of the --

DR. WLLIAMS: Again, | would just

restate that while | agree that the HAQ is nost
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comonly used, if they can show anot her vali dated
disability index, it ought to be accepted as well.

DR FRIES: And | hope | was nmaking the
sane point. | nean, the question is it's a quest
for excellence, and if we closed it off, we would
basically be saying, well, you know, this is as good
as it gets, and | don't think we can ever say that
in any areas of scientific inquiry.

And so | really would argue along with
JimMs thing that we would require validation, and
then that validation would maybe not be totally
specified, but it would clearly have to satisfy the
FDA when the product cane up for review It would
have to be defended that, in fact, it was a valid
measur e.

But I would tend to keep it open, and if
inthe review of the HAQ review, you'll see that we
advocate com ng down as nuch as possible to the HAQ
DI an the SF-36 as standards to which you work and
nodel from

CHAlI RPERSON ABRAVSON:  |s there any

other information that you'd like formthe
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commttee?

DR. SIMON: Looks good to ne.

CHAI RPERSON ABRAVSON:  It's okay. Ckay.

So we'll nove on to the next page.

For this neeting, the comnmttee has bene
provi ded data evaluating the effects of |eflunom de
on physical function fromclinical studies,
including data at 12 and 24 nonth tine points. The
effects of patient withdrawals on | ast observation
carried forward | andmark anal yses of an intent to
treat population at these tine points has been
di scussed.

The current gui dance notes that studies
should be two to five years in duration. The
Advi sory Comm ttee deliberations in 1998 concl uded
that the controlled data at one year denonstrated
i nprovenent in physical function.

Simlar one year controlled data, along
with durability of response during the second year
in those patients who responded at one year, have
been used to support approval of one therapy for

i nprovenent in physical function, that is,
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i nfliximab.

For the domain of disability or physical
function, what duration of a superiority study,
pl acebo or active conparator, is needed to robustly
identify an inprovenent?

And before the conm ttee addresses that,
I'"d like to ask Dr. Siegel one nore tine to just put
this in the context of the prior |abel for
i nfliximab.

Do you want to wait until the third
point? OCkay. |'msorry.

Al right. So for the domain of
disability of physical function, what duration of a
superiority study is needed to robustly identify an
i nprovenent ?

Jim

DR. WLLIAVMS: | don't know that we have
a solid answer, but I think that with the nore
effective treatnents, particularly for rheumatoid
arthritis, that the |onger placebo stage is becom ng
| ess comon, and | would say that if they can show a

difference in four to six nonths and then show

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

168

durability of that change for a | onger period of
time, but not necessarily under a conparator,
woul d accept that.

DR FRIES: | think it was left on. 1'm
sorry.

Yeah, | totally agree with that. |
thi nk that unless we have at | east one exanple of a
drug in which it is not sustained once it begins or
we have a clinical feeling that all of a sudden we
have sonme drug that we lose it with, then I think we
really can infer a lot fromthe first six to 12
nont hs.

| have a feeling that 12 nonths is going
to be required for approval on a lot of things. So
it my turn out to be the de facto standard. |
woul d actually, like Jim be happy or satisfied with
sonet hi ng which was | ess than 12 nonths, but | don't
think we have to go beyond 12 nont hs.

DR. WLLIAMS: Less than 12 nonths, but
show that it persists for perhaps 12 nonths, even
t hough you're not under direct conparison with

anot her agent.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

169

CHAlI RPERSON ABRAVSON:  Dr. El ashoff.

DR ELASHOFF: | would like to talk
about the word "robustly"” rather than any specific
ti mes because the | ast observation carried forward
procedure for filling in mssing data may be
reasonabl e under certain assunptions about the
response pattern and the dropout pattern, but it is
extrenely easy to showthat it is biased in, for
exanpl e, the situation where the placebo and the
active drug m ght show the sane pattern over tine in
t he physical function, but for sone other reason
| i ke pain or sonething el se, the placebo group drops
out earlier on the average.

Their | ast observation carried forward
will look worse than the active drug even though if
you were sonehow able to keep themin, they were
showi ng exactly the sanme pattern

So the issue of interpreting data where
so nmuch of it, even in the shorter term has been
filled inis very problematic, and | think that
needs to be addressed nuch nore in depth even

interpreting the first year data fromthese studies.
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CHAI RPERSON ABRAMSON:  Dr. G bof sky.

DR. G BOFSKY: | would share those
concerns. | think even though, as we've heard, we
m ght be noving towards acceptance of a standard of
one year or even less, with the ability to show the
i nprovenent at one year, to the extent that that one
year is achieved by filling in of holes with | ast
observation carried forward, | think that woul d be
problematic as Dr. Elashoff has indicated.

|"'mrather struck by Dr. Choi's coment
for the data that we | ooked at. Wek 16 is the
| at est tinme point which produces the nost robust
benefits, and | would |ike sonmeone to respond to
that at this point.

CHAI RPERSON ABRAVBON: Any - -

DR. SIMON: Any particul ar person?

(Laughter.)

CHAI RPERSON ABRAMSON:  Per haps Dr.

St rand.

DR. STRAND: | would like to respond to

it because | did design the study, and there's a

m sunder standi ng here. First of all, non-responders
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were not required to exit. Only if a patient asked
to exit for lack of efficacy were they allowed to
exit for docunented | ack of efficacy, which was the
absence of an ACR 20 response, although the curves
show that the majority of the placebo patients
exited on or after 16 weeks, and at that 16 week
time point, there were sone additional exits over
time.

| think there's sonme information here
that's useful about this ITT LOCF, and I"'mgoing to
start with the year two because we've been talking
about it, but I think Dr. Cook would like to point
this out, too.

If | could have the slide up.

In fact, if you |l ook at the people who
drop out in placebo versus the people who stay in in
pl acebo, they are a very different patient
popul ation, and it's actually statistically
significant at 12 nonths that the people who stay in
the study for 12 nonths -- that's 37 out of the
original 118 -- were responders, and they were so

despite having | onger disease duration and havi ng
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fail ed nore DVARDs.

And what you can see on this slide is
that if you ook a the nonth 24 conpleters, of which
there are interestingly enough 21, they have the
| onest baseline HAQ disability index, but they do
have al so the | ongest di sease duration and about the
same nunber of DMARDs fail ed.

If we go to the next slide, you can see
that, in fact, the people who drop out are the ones
who are actually deteriorating. The 55 percent
actual ly have an increase in their HAQ disability
i ndex. So they are dropping out because they are
not respondi ng.

If they | eave for safety, they show sone
inprovenent. |If they |eave for other reasons, they
al so show i nprovenent, and the people who actually
do stay in the study appear to be the placebo
responders.

Now, this type of pattern is also seen
in the active controls, but it basically does say
that the inputation of the |last value, while they're

still in their initial treatnment assignnment is an
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appropriate inputation, but, yes, the active and the
pl acebo over tinme will start to approach each other,
and in fact, the placebo responders start to | ook as
if they have responses simlar to nethotrexate over
24 nonths in this particul ar study.

DR G BOFSKY: Do | take it you disagree
with Dr. Choi's assertion about week 16 being the
| atest tine point at which one sees the nost robust
resul ts?

DR. STRAND: No. [I'msinply saying that
week 16, | would prefer to take it at six nonths.

CHAI RPERSON ABRAVMSON:  On this slide,
Dr. Strand, there were 27 -- this is the 301

DR. STRAND: Right.

CHAI RPERSON ABRAMSON: So there were 27
patients who conpleted the two years?

DR. STRAND: Believe it or not there
were 27 who conpleted two years, and there were 14
who conpleted three years of blinded treatnent in
t he extension protocol on placebo, and they were
responders with inprovenent in X-ray and inprovenent

i n physical functions.
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CHAI RPERSON ABRAMSON:  But just the
nunbers. There were 190 patients entered at tine
zero for --

DR. STRAND: One hundred eighteen in the
original placebo group; 128 when we added the
Canadi an patients.

CHAI RPERSON ABRANMSON:  Ckay.

DR. STRAND: Thirty-seven conpleted the
first year, and 27 conpleted tw years, and 14
conpl eted three years.

CHAI RPERSON ABRAVSON:  Dr. WIIians.

DR. WLLIAMS: | think this illustrates
the point | was trying to make, that if you have a
difference in a placebo controlled trial, this place
was four nonths. You may want to pick six nonths,
but then after that you don't have to worry about
carrying val ues forward.

Did that response continue at that |evel
for a year? And it's not conpared to anything el se,
and | think that would elimnate the probl em of
whet her you elimnated all of your severely il

patients and, therefore, your |ast value carried
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forward i s not adequate or accurate.

But | think that really illustrates that
at the end of a controlled period, we had a
difference. That difference was nai ntai ned over the
next two years. Wether it was naintai ned conpared
to placebo is statistically difficult to determ ne.

CHAI RPERSON ABRAMSON:  Dr. Makuch.

DR. MAKUCH: Yeah, | had ny light on. |
was just still thinking.

| think the cooment is that there really
is -- and | don't know what the answer is -- there
really is a tradeoff between trying to get the best
estimate of the effect versus on the other side what
you have then are patients dropping out over tine,
and then you're getting increased variability and
noi se and sort of a m xed signal.

So, | mean, | agree maybe perhaps a bit
with Dr. Choi. | think 16 weeks is the purest
estimate that one can get.

However, | think it's probably not a
| ong enough time, and certainly |I've been hearing,

and | would concur that sonewhere between six nonths
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and one year is probably the idea tine, and where
that precise cutoff is is a bit difficult because it
really is a tradeoff with the loss to foll ow up.

If there aren't many | osses to foll ow
up, | would then recomend highly the 12 nonth. |If
it is confounding though the issue, then | would
back down towards the six nonth, but again, exactly
where that is, | think, is difficult for us to say,
and | would certainly put it out as just an
interesting question for others to resolve with
those points in mnd.

CHAlI RPERSON ABRAVMSON:  May | just ask a
followup to that?

The dil enma perhaps is that we have two
issues. Is a 16 week tinme point a rel evant outcone
tinme point?

And then at two years, what is an
appropriate nunber of people that need to be
followed to conplete two years versus the LOCF?

And so we have according to Dr. Cho
only 28 percent of the people who conpleted 16 weeks

bei ng actually observed through two years, and |
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guess | just would Iike to get a sense of the
commttee what that nunmber neans to them and what is
a reasonabl e expectation to eval uate.

Dr. Makuch and then Dr. El ashoff.

DR. MAKUCH It is interesting, and
guess I'mjust going to nake a generic remark. The
generic remark is actually |I think that what Dr.

Choi did and what the Aventis people did is somewhat
different in the sense that they are | ooking at the
data from-- primarily |ooking at the maintenance

i ssue, even though they did | ook at the six or 12
nonth data as well.

But | think |ooking at the maintenance
issue. Gven that you were doing well at one year,
is that maintained over tine? Very different than
what Dr. Troy was doi ng where he was | ooking at from
basel i ne goi ng forward.

And so it's a very different, yet subtle
distinction where he's saying is there a difference
bet ween the two groups fromthe get-go over a two
year period as opposed to, | think, |ooking at

conditionally at one year these are the data that we
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have. [|s it maintained?

Two different questions, and | really
thi nk that both anal yses address it in a probably
correct to sone level in addressing those two
somewhat distinct issues.

So | think both of the anal yses are
valid. | think Dr. Choi to ne presented interesting
anal yses. Again, the further out you go from
baseline, if you' re looking at this overall effect
frombaseline, that the further out you go, the nore
probl ematic the results becone, and that woul d sort
of be ny overall interpretation of what he was
suggesting, and again, the precise tinme point then
for | ooking at overall differences really then
think is a function of how nmuch you're willing to go
out before the loss to followup starts just
deteriorating your results too much.

DR. ELASHOFF: Even starting at the one
year period and using the one year followup from
there to two years, they were using |ast observation
carried forward, and in that case, it will nmake

t hi ngs appear to be stable even if they perhaps
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weren't because if the person | eaves the trial when
they're not | ooking stable anynore and you're stil
using the | ast observation carried forward.

And in regard to that, | wanted to
rem nd people about the slide that Dr. Fries put up,
whi ch suggests that things may turn around at sone
other tinme point. So we need to be using an
analysis which will allowus to see if that's
happeni ng.

And | ast observation carried forward
will tend to obscure that.

CHAI RPERSON ABRAMSON:  Dr. Anderson

DR. ANDERSON: Yes. | would like to see
sone ot her analyses. | know there are quite a | ot
of themthere, but sone anal yses that were
sensitivity analyses, and | would have nore
confidence in the results if we saw those.

In particular, people who dropped out at
16 weeks, they didn't really drop out. Many of them
had a treatnent change, and if there was an anal ysis
by group that they were originally random zed to,

regardl ess of what happened | ater on, and then used
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the, you know, actual, not |ast observation carried
forward HAQ scores that may have soneti nmes been
obtained on a different treatnment, that woul d be
interesting to see, and that woul d be one way of
assessing the strength of the results.

And there are sensitivity anal yses, too,
that can be done under different assunptions about
what happens to HAQ say, for people who drop out
for different reasons.

So those sorts of analyses, | think,

m ght serve to bolster the case.

M5. McBRAIR  Just in relationship to
the time of placebo, | would just encourage people
to keep it to a mninum \Wile patients are glad to
advance science, they are possibly unable to
function, living in severe pain, |osing jobs, having
i npact on their famlies, having permanent joint
damage occur.

So whatever the scientists deem as
appropriate and scientifically okay woul d be okay
with us, but | think there are other conparators now

and ot her choices that people can use that | would
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just encourage their group to consider.

DR. MAKUCH: One other comment. There
are a lot of very bright biostatisticians in this
room and | think that the design of the studies in
ternms of when you stop the placebo and then cross
them over to active treatnment does not necessarily
have to then affect the anal yses.

There are ot her anal yses in which one
can make, and | guess this is follow up on Dr.
Ander son, that you can nmake use of all the patients
in the study with the variable follow up, and that
there are nore conpl ex nethods avail abl e that then
can do that. They should not be |linked necessarily
though to the actual treatnent period for placebo,
and that neverthel ess you can then have a | onger
time at which the analysis is based in terns of the
endpoi nt anal ysis w thout having the patients
t hensel ves to necessarily have to go through a | ong

period of receiving placebo.

So there are ways, | think, to | ook at
this question, and again, | guess there are
addi tional analyses. | wouldn't want to see any
SAG CORP
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nore today, but there are additional analyses that I
t hi nk one could do that would really nmake use of the
data in a nore full way.

CHAlI RPERSON ABRAVSON:  Just to pick up
on that and cone back to the specific question in
the context of rheumatoid arthritis, what duration
of a random zed trial would be necessary to be sure
that you' ve had the possibility to observe a
sustained effect? And we've seen sone 16 week dat a,
and |'mjust curious what the conmttee nenbers
t hi nk about what -- and perhaps I'll direct it
specifically to Jim Dr. Fries.

Using the HAQ disability index, what is
t he m ni nrum nunber of nonths that you need to have a
random zed trial to know that you've had an effect
that is sustainable and real ?

DR FRIES: | think you have to go to
the natural history of disease as shown by the
observational trials, which is really why | was
trying to show you at the 84 nonth data, and that
there is sone period of tine.

But that data, and as far as | know,
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there's no exception to it or not contrary data,
woul d suggest that you can actually establish it
quite early, as Jimis suggesting, and that it wll
be then continued for at |east the periods of tine
that we're tal king about.

If we had the additional thought that
two years was a good tinme and now we find there are
practical difficulties in going two years, the idea
that you could predict in six nonths the two year
data, | think, is a very strong suggestion fromthe
ot her data.

So I'mreally very close to where Jim
Wllians is on this, saying that it would be nice to
just kind of set that point, whatever it is. Maybe
it's asix nmonth thing; to get alittle bit farther
than the 16 weeks, and then you just track it in
those patients to see if there's regression or what
we call reprogression.

CHAI RPERSON ABRAVSON:  Dr. WIIi ams.

DR. WLLIAVMS: A lot of that depends on
how rapid the drug works. If you have a treat nent

that works within a couple of weeks, you're going to
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be able to identify it early, but if you re | ooking
at gold, it may take you several nonths before
you're going to see it.

So | think ny own personal preference
woul d be six nonths, but | don't have any real
foundation for that, except that that woul d probably
pi ck up the sl owest one, which is gold.

DR STRAND: Well, | would like to
clarify. If you would |ike to see, we can show you
t he baseline characteristics and the HAQ responses
of the early dropouts for the active treatnent
groups in the US301 study, which I think wll
illustrate a simlar kind of a pattern that | showed
you wi th pl acebo.

Il will remnd you that the patients who
chose to enter the extension step protocols in
Eur ope were about evenly divided between | ack of
efficacy, safety, and ot her reasons.

And then in data that we haven't shown
because there's no tine to, of course, even in these
enriched cohorts for responses in the year two,

t hese patients have ACR 20s of 70 percent to 77
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percent, not 100 percent.

In other words, patients are staying in
t hese protocols even if they're not ACR 20
responders. So there's a variety of reasons why
either they're staying in the study or they're
| eavi ng the study, which doesn't necessarily reflect
entirely either lack of efficacy or safety.

So | think that that's a point. Now, we
did not feel it was appropriate to i npute data over
24 nont hs.

CHAI RPERSON ABRAVSON:  May | just pause
for a second? W need to cone back to that |later on
in the question.

DR. STRAND: Ckay.

CHAI RPERSON ABRAMSON:  Because | think
that's going to be a very inportant issue to really
understand the data, but maybe not right now.

DR. STRAND: Ckay.

CHAlI RPERSON ABRAVSON:  Yes?

DR. SIMON: Dr. Wodcock has sonet hing
that she m ght want to add.

DR WOODCOCK: Well, | don't want to
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interrupt the flow So go ahead. You know, | want
to tal k about the claimyou' re tal king about, you

know, at sone point.

Go ahead.
CHAI RPERSON ABRAMSON:  Well, | think
maybe we can do that. | just wanted to cl ose out

Question No. 2, and then we could go to Question 3,
which | think begins to address that.

If that's all right, we'll have Dr.

Si egel nmake his presentation as well and then get
into that issue.

So with regard to Question No. 2, it
sounds |ike the consensus of the commttee is
somewhere between six and 12 nonths is a reasonable
duration of a random zed trial from which you ought
to be able to see neani ngful and sustai ned responses
in the HAQ disability index.

If that states the commttee's -- so |
guess for Question No. 2.

All right. Now, what type of data are
needed to assess durability of effect beyond an

initial superiority study period?
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Per haps, Dr. Wodcock, perhaps you can
make your coment here, and then we can get into
this discussion if that's all right.

DR. WOODCOCK: Certainly. As | said, |
don't want to interrupt the flow, but | think when
we wote the initial guidance and had the di scussion
of disability, we were tal king about sonething
different than what you' re tal ki ng about here today.

In here you're tal king about a neasure
that's fairly responsive, as we found out, as Jeff
was tal king about earlier, to these newer therapies
ina fairly short anount of tine.

And so the claim if you wite a claim
that is just inprovenent in physical function, that
is a synptomatic claimbasically, right? And you
know, so the amount of tinme to denonstrate that
claimreally relates to nunber one: how fast does
t he agent work, which was already raised, okay, and
how | ong do you need to observe to see that,
conbined with what is the clinically neaningful
duration of inprovenent in that synptom of

di m ni shed physical function?
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And | think that's quite different than
the notion of progression of disease over tine,
which is sonething that was really wapped into that
gui dance originally. | would just like people to
keep that in m nd.

CHAI RPERSON ABRAVSON:  Yeah, it is an
i nportant discussion. | think Dr. Wl fe even began
to address that, too, about what it is that we're
tal king about that is function that isn't picked up
in some of these pain donmains.

| don't know. Dr. Fries, do you want to
comment on that?

DR FRIES: | don't have too nuch to
add, but it's obvious that when you take a bunch of
different things that are supposed to neasure either
process or outcone, nunber of tender joints, nunber
of swollen joints, physician global, patient global,
HAQ disability, and so forth, that you see in al nbst
all of the results that they nove in parallel. Sone
are nore sensitive than others, and sone are
conceptual ly superior to others in terns of saying

what it really is that we want to say.
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But it shouldn't be surprising that they
are inbedded in each other, and it woul d be
surprising if the nunber of tender joints weren't
associated wth pain and the pain weren't associ ated
with disability, and the dissection of how nmuch
disability is caused because you are not able to do
it because it hurts too nmuch versus you're unable to
do it because your joints are too stiff or sone
ot her kind of reason.

To me we're after the greatest
sensitivity and the greatest kind of clinical and
human rel evance that we have, and it's in that area
that | seriously want us to nove toward | ooking at
di sability or inprovenent in physical function
because it's nore than a synptom

It's sort of a synptom Janet, you know.

| mean, that was sort of what | was trying to
indicate before. Pain |'"mpretty sure is a synptom
and so it's a conplex neasure which reflects a good
hunk of what the patient wants, and as such, | find
it justified.

DR. WOODCOCK: Could I response?
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CHAlI RPERSON ABRAMSON:  Yes, pl ease.

DR. WOODCOCK:  You know, |'m agreeing
with you. I'msinply saying as far as the duration
that you need to observe inprovenent in that
particul ar neasure, all right, is it's nore |like
synptons than it would be long term functional
debility or whatever you want to call it because
it's very responsive.

And so the question really is, and, Lee,
you can correct nme, but when you construct a claim
about that, how | ong so you need to observe
i nprovenent in that neasure before you' re convinced
that the patient has inproved in those neasures,
which we all, it sounds, agree are nore globally
meani ngful than sinply neasuring the joint counts or
what ever .

That's all 1'msaying, and | think
that's really the task if you're tal ki ng about
revising the guidance, is sinply saying how | ong do
you need to observe inprovenent in that neasure or
what ever, change over placebo or active, until

you're convinced that there has been an inprovenent
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in whatever is neasured by that neasure.

CHAI RPERSON ABRAVSON:  And there the
question really is how |l ong can you sustain a
pl acebo controlled trial versus how |l ong you need to
be sure the effect is maintained over tine after the
ending of a random zed trial.

DR, WOODCOCK:  WwWell, how long -- | would
| eave aside the placebo controlled trial first
because that's a problem How | ong you as
rheumat ol ogi sts woul d want to observe your patient
to be assured, using the HAQ that they'd had a
clinically neaningful inprovenent on the HAQ right?

Yeah.

CHAlI RPERSON ABRAVSON:  Jim Dr.

G bof sky.

DR. G BOFSKY: But Dr. Wodcock's
comment raises another interesting dilemm, and that
is the difficulty of extrapolating clinical trial
data to clinical practice and the observationa
nmet hodol ogy that we use at the conclusion of a
clinical trial with its inclusion and excl usion

criteria and the netrics that we use to follow up
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patients thereafter, | suspect you would find that
they were not as precisely cal cul ated, but go nore
either wwth a sub-anal yses, perhaps a physician's
gl obal assessnent, rather than the precise things
and nmultiple subconponents for use in a clinical
trial.

So | think somehow we have to get at the
di chot omy when we extend beyond the clinical trial
period for continued mai ntenance of what instrunents
are being used in clinical practice.

CHAI RPERSON ABRAVSON:  Dr. ol dki nd.

DR. GOLDKI ND: Yeah. Getting back to
t he databases that were presented that deal with
this issue, it appeared that there was separation
from placebo early on, which at | east answers for
this product that it's a fairly early phenonena that
there woul d be benefit in as picked up by the HAQ
i nstrunent.

And then the issue of durability. Do
you believe that it's a sustai ned benefit? Nunber
one, you want to be sure that you're not m ssing

sinply a lag in the placebo group. Mybe they woul d
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have i nproved at nonth two and you' ve defined nonth
one as the endpoint of observation, but it did
appear that whatever effect placebo had, whether you
| ooked at it, | believe, the LOCF or the conpleter
anal yses, you got to a level of stability quite
early after at least the three nonth tinme point.

Now, whet her we | ooked at the nonthly
HAQ vyou know, there nay be a little bit of noise in
there. | don't know whether it's three nonths or
four nonths, but once you did establish what the
pl acebo response was and what the drug response was,
it appears that that was stable over tinme regardless
of the anal ysis.

CHAI RPERSON ABRAMSON:  We shoul d nove on
to Question No. 3. Wat type of data re needed to
assess durability of effect beyond an initial
superiority study period?

And, Dr. Siegel, is this the appropriate
time for your presentation?

DR SIEGEL: | just wanted to say a
little bit fromthe analysis of the Rem cade data on

HAQ for two years, sonme conments about these
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different analyses. There is obviously a tension
between trying to get conplete ascertainnent at the
two year tinme point and the problemthat patients
who failed to have an adequate response tend to drop
out, particularly as the patients in the placebo
arm

In that regard, in the Rem cade dat abase
we had 70 percent HAQ neasurenents at two years,
which made it very hel pful for feeling that there
was a fairly conplete analysis of the data and
slightly higher percent of the Rem cade treated
patients with HAQ neasurenents at two years.

For some of the reasons that have been
di scussed, we were unconfortable with relying too
much on the |ast observation carried forward. For
one, it's content to over estimate the treatnent
ef fect because patients who drop out early who woul d
have deteriorated over the two years m ght be
counted as having a good response whereas they m ght
not have had they stayed in.

So what we have used instead in many of

these studies is a non-responder inputation. This
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allows you to maintain the intention to treat

anal ysis, but you look at the analysis a little bit
differently. You look at it nore as success or
failure of therapy with respect to the endpoint
that's being | ooked at.

So with respect to the HAQ you would
consi der anyone who dropped out before a certain
time point as failure of therapy, but anyone who had
an inprovenent of a certain level or great and that
was mai ntai ned woul d be considered a responder.

So the specific analysis that we as
sensitivity analysis for the Rem cade study was to
| ook at the mnimal clinically inportant differences
determ ned by studies by George Wells and ot hers of
.22 units of inprovenent. W chose an anount
slightly higher than that of .3 and consi dered
patients who had an inprovenent of .3 or greater at
six nonths and 12 nonths to be responders for the
one year end point and for the 24 nonth endpoi nt we
consi dered soneone a responder if they had an
i nprovenent of .3 or greater at six nonths and 12

nont hs and 18 nonths and 24 nonths. Anyone who did
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not neet that |evel of inprovenent or dropped out
was consi dered a non-responder.

And we saw significant inprovement with
t hese non-responder inputations with these responder
anal yses. It gave us sone confort |evel that the
i nprovenent was real

And | just want to nention that all of
t hese anal yses were included in our briefing
docunent of yesterday covering the safety and
efficacy of the TNF bl ocki ng agents

CHAI RPERSON ABRAMSON:  Thank you.

Any questions for Dr. Siegel?

(No response.)

CHAI RPERSON ABRAVSON: Al right. If we
go to Question No. 3 what I'd like to do is ask Dr.
El ashoff and Dr. Anderson to first respond to this
guestion and Dr. Mkuch, if they wouldn't m nd.

What type of data are needed to assess
durability in terns of maintenance of effect size
seen during initial superiority study in ITT?

If you could | ook at this question, and

froma biostatistical perspective give us your best
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i nsi ghts.

DR. ELASHOFF: Well, Dr. Siege
basically just said that in the case of a previous
approval they did not, in fact, analyze it in a way
at all simlar to what's been anal yzed here today,
but nade certain definitions of what's a responder
and what's a non-responder that people ended up
feeling confortable wth.

The whol e i ssue of maintenance of effect
size basically requires you to continue to have two
groups to conpare and then sone confort that the
size of effect that you' re neasuring has not been
i nfl uenced too nmuch by m ssing data i ssues and so
forth.

| would Iike to support the idea of
alternative approaches to the analysis |like the one
that Dr. Siegel tal ked about or |ike the one that
Jenni fer Anderson was tal ki ng about where you
actually, if possible, actually got neasurenents at
the end of, say, two years for everybody no nmatter
where they had gone in the neantine and tal k about

whet her the ones who had started on your drug were
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better off at the end of that two years than the
ones who had started on sonething el se.

But any kind of attenpt to sort of keep
nmeasuring a difference as you go along with | ots of
peopl e dropping out is problematic on the face of
it.

DR. ANDERSON. Well, actually if you're
really just asking about durability of effect and
you found an effect in the random zed trial, say, in
six nonths, it would seemto ne that you can do an
anal ysis of the stability of the effect in just --
you know, even if you | ose your placebo group at
that point, you can still continue with the patients
with the active drug and | ook at how stable that is.

O course, you know, probably people
t hi nk of reasons that that's not adequate, but on
the face of it it seens to ne it mght be as |long as
you really had a good pl acebo controlled, you know,
or conparator controlled six nonths random zed part
of the trial

DR. WOODCOCK: | wonder if it wouldn't

be possible. Cbviously these kind of anal yses that
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have been presented today were specified by the FDA
and that's the way they' ve asked the data to be
anal yzed previously, but wouldn't it be possible to
construct a separate endpoint after term nation of
the first part of the trial, which would be a sort
of kind of survival analysis where you define
failure and the survival analysis would be ability
to maintain a certain |evel of whatever function?
And then you woul d | ook at whet her they
dr opped out because of side effects or |oss of
efficacy. You would just |ook at the survival

anal ysi s subsequently.

DR. MAKUCH: | guess I'll respond to
that. | think it's a good idea because, again,
see different issues here. |'mbeing very literal

when | | ook at the what | think of as being
durability of effect, and so | think then to ne it
opens up potentially different endpoints to be
considered, and |I think the endpoint that you
mentioned would be at | east one to really | ook at.
Durability and then trying to pick A, B

or C here from Question No. 3, actually | guess |
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woul d pick none of them The reason is because
effect size to nme nmeans the difference between an
active drug and sone other drug or placebo, and to
me durability effect, | think as Dr. Anderson was
saying, is really just if an effect has been
established at sone period of tine conditionally on
that group, thenis it maintained; is it durable?
And to ne then it does just get at is
there stability. One can then even with m ssing
data |l ook at the trajectory of each subject over
time. So if they don't go out to the entire two
year period, let's say, fromsix nonths or one year
when the effect has been established, then fromthat
point forward you can neasure either with the scope
or sone other kind of situation for each subject
individually so they don't have to get out to two
years sone trajectory and indication of stability.
So that to me is what the durability
means. The effect size, which to nme neans a between
group conparison, does not really enter into that
equation, but then it gets back to the other issue

of what is the hypothesis. |Is it durability of
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effect, which to ne neans conditionally that you did
have an effect; what's the trajectory for versus the
ot her hypothesis, again, which is sort of being
floated around, but I'Il try to be nore focused and
say that the other one is using an I TT popul ati on,
and then going fromzero, let's say, out to two
years. You could still use all of these other

anal yses, but that to me is a very different

hypot hesis than the durability of effect.

So | think, nunber one, you have to
deci de what are you really -- which hypothesis are
you really interested in? | think then it would
drive what group of people you | ook at, what the
net hods of anal ysis woul d be, and per haps what
alternative endpoi nts woul d be consi dered.

CHAI RPERSON ABRAMSON:  Dr. G bof sky.

DR. G BOFSKY: | agree with that. |
think the other problemthat you raised before is
this issue of what are we | ooking at. Are we
| ooking at a difference between zero and two years
or a difference between one and two years? What is

the trajectory?
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And |'m struck there because, as Dr.
Choi told us, that where one has mssing data early
on or at a certain point in tinme such that you're
i nputing the next point, then you're basically
boot strapping to go forward on inputation of data
that was m ssing to begin wth.

| wonder then to what extent we should
be asking not just what type of data are necessary
to assess durability, but what kind of nethodol ogy
shoul d be applied to that data, as Dr. Elashoff has
suggested, in order to be convinced that what we
measure is, in fact, reliable.

CHAI RPERSON ABRAMSON:  Dr. Si non.

DR. SIMON:  Just for clarity, since | am
not a biostatistician even in ny worst dreans or
nightmares, it seened to ne, Bob, that the
presentation that the sponsor gave kind of gave the
kind of presentation that you were suggesti ng about
durability response in that they neasured a response
at sonme point in the first year. There was sone
i ssues about LOCF in the first year, but in the

second year by taking a year two cohort, which was
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only those patients then in that second year, they
denonstrated a mani festati on which showed that the
HAQ continued to respond. | can't renenber the
percentage, but it was in a high percentage of
patients.

Wul d that be the trial design that
you' re thinking about in the context of mnaintenance
of response?

DR. MAKUCH: In general, yes. | thought
that -- | haven't conplinented on the clarity of
their presentation this norning, but |I guess | wll
do so now, but, yeah, for the durability of effect,
that is to ne what durability nmeans. | nean, we can
di scuss | ater on sone specifics of what they did,
but in general, it is conditional that you do have
an effect at one year and then how you proceed
forward and what happens in that subsequent period
of follow up.

CHAI RPERSON ABRAMSON:  Dr. Strand, do
you want to comment on the ITT and the durability of
effect?

DR STRAND: | would like to do that,

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

204

yes, as we can al so show you the anal yses around the
percent of patients who achieved MCID, which is
essentially what | think Dr. Siegel was pointing

out .

And, again, I'mrem nding you that we
were | ooking for durability of effect because we're
tal ki ng about studi es which maintained their blinds
for a two year tine frame and then had conti nued
ext ensi ons which were al so blinded.

If I could have Slide 186, please.

W understand we're conparing two
different studies here, but you' re seeing on the
| eft the ITT popul ation at 12 nonths, and you' ve
seen those nunbers before, but you also see the
percentage of patients achieving MCID, and you're
seeing on the right the year two cohort for US301
and 85 percent of those patients conpleted a full 24
nont hs, and you're seeing that the sane percentage
of patients had achieved MCID in both of the active
treat ment groups.

If we go to the next slide, you see a

simlar type of analysis for the six nonth that was
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carried to 12 nonths. It says 12 nonths, but it's
six nmonths for the MN301 study, and then the year
two cohort, and again, we're tal king about those
patients who entered the year two cohort, obviously
a small nunber of patients, but it's a maintenance
of effect, and the percentage of patients who
achieve MCID is either increased or the sane.

And if we go to the third one, again,
|''m showi ng the simlar type of data.

Now, if | recall, the ATTRACT trial was
actual Iy unblinded because an IRB stated it was no
| onger ethical to keep patience on placebo sone tine
around 12 nonths. So that | can only understand the
102 week data in the context of that, and as |I'm
sayi ng here, yes, the placebos have all been exited,
nore or less all been exited fromnost of these
studi es, but these patients continued to be blinded
as to treatnent.

Fi nal slide.

So this is just another analysis to try
and | ook at what we call a response and clinically

meani ngful inprovenent in HAQ disability index to
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poi nt out that the patients who achieve MCID in the
first year are usually the ones who continue to have
that response in the second year, suggesting that

t he people who go fromyet to no are only nine and
five percent in the two active treatnent groups.

And finally, I know that Dr. Cook has
had a | ot of thought about LOCF anal yses and a | ot
of discussions with us about durability of effect in
these studies, and | wondered if you'd |et himjust
speak briefly.

DR. COOK: Gary Cook, Biostatistics
Department, University of North Carolina.

| think one consideration that you
shoul d take into account in these discussions is
t hat when patients drop out, you sonetines have
different types of information on them [If a
patient drops out for lack of efficacy, it may be
nore reasonable to do carried forward because had
they continued on the treatnent that had given them
| ack of efficacy, they may well have continued to
get worse.

The patients that are nore tricky to
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judge are those who discontinue for other reasons,
| i ke adverse events or just sinply it was not
convenient for themto stay in the study.

But in these cases, the vast mpjority of
patients, particularly in the placebo group, did
drop out for lack of efficacy, and | think that kind
of information can be fairly hel pful.

Wth respect to the question of
durability, | agree with sonme of the points that
ot hers have nmade, that if you establish by intent to
treat type anal yses statistically significant
differences at an early tinme point, |ike four nonths
or six nonths or possibly one year, that addresses
the efficacy question.

For durability, in ny interpretation,
there's sort of two conponents that are inportant.
One is that a substantial fraction of the patients
who conpleted one nonth -- I'msorry -- 12 nonths
are still there at 24 nonths. So usually you woul d
want to say that at least 80 to 90 percent, maybe
nore than that, of the patients who conpleted a 12

nonth visit are still there at 24 nonths because if
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you had | arge nunbers of peopl e droppi ng out between
12 nmonths and 24 nonths, then whatever you saw at 12
nont hs m ght not any | onger be durable.

And then to the extent that you have
data at 12 nonths and 24 nonths within a particul ar
group you'd like to see relatively small change
between 12 and 24 nonths. There are sone ways of
trying to statistically quantify both of those.

W' ve been in this discussion nore or |ess just
tal ki ng about principles for them but | think
durability does have both of those conponents, that
between 12 and 24 nonths there's relatively few
dropouts to support durability, and also for those
patients that have real data at both 12 and 24
there's little change.

CHAlI RPERSON ABRAVSON:  May | ask you,

Dr. Cook?

DR. COOK: Oh, sure.

CHAI RPERSON ABRAVSON: | just had a
question. | guess fromDr. Choi's analysis the

concerning point to all of us perhaps is that only

28 to 30 percent of the people who were sustained
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and followed at the two year tinme point, and that a
| ot of the statistical difference between the

| efl unom de and the sustainability was due to the
patients who were the | ast observation carried
forward, which represented about 70 percent.

So how do we think about that, that the
statistical significance may have been done as a
result of the inputed val ues of people who are no
| onger in the protocol?

DR COOK: Well, the first thing you
have to recognize is that the observed case anal ysis
that he displayed has to be | ooked at very
cautiously, particularly for the placebo group
because the pl acebo people who continue beyond 12
nont hs through 24 nonths are all patients who are
doing very, very well, on placebo and is a
relatively small fraction of the group originally
random zed to pl acebo.

Secondly, as | said, there are tw types
of m ssing data. There are people who discontinue
for reasons of |ack of efficacy, and for them| ast

observation carried forward may well be optimstic
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because those are the patients who you coul d argue
you should carry forward the worst possible val ue.

And then there are other people who
di sconti nued for unknown reasons or reasons
unrel ated to efficacy. Those are the ones for whom
the results froml ast observation carried forward
m ght need support froma variety of sensitivity
anal yses.

Sonme anal yses woul d say suppose that
t hey woul d have responses in the future |ike placebo
patients. OQhers mght basically say that you would
give all of themthe worst possible val ue.

But | think you need to recognize that
in the placebo group the individuals who
di sconti nued placebo for lack of efficacy, and this
would simlarly apply to the other groups as well,
any patient who discontinued for |ack of efficacy
really should be either given the | ast observation
carried forward or the worst possible val ue.

And if you were to do anal yses | ooki ng
at the data that way, you probably would see a

picture not all that different than what the
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original LOCF anal yses did.

The peopl e who drop out for |ack of
efficacy are called informative dropouts. They drop
out in a manner in which you sort of know what their
status was at the time of dropout, and for themit
is reasonable in many cases to say the carried
forward value is a fair value to use for them

It's the people who drop out for other
reasons that have all sorts of uncertainty.

DR. STRAND: Not wanting to be
difficult, but I can actually show you the slides of
t he dropouts over 24 nonths and the two active
treatnent groups so that you can see what's happened
to the HAQ

CHAI RPERSON ABRAMSON:  But not just yet.

l"d like to hear nore fromthe commttee.

Dr. Elashoff.

DR ELASHOFF: Wth respect to the issue
of durability as we were tal king about it, which has
to do with change between 12 and 24 nonths, | don't
t hi nk we have actually seen that data because |

t hi nk everything we've been shown goes back to
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basel i ne agai n.

So aside fromthe slide that had the
yes/yes and the no/yes, and that cane by pretty fast
and | didn't know how dropouts were handl ed in that
respect, | don't think we have actually seen today
the direct analysis of change from 12 to 24 nonths,
and certainly even interpreting that we woul d need
to know what's been done about the dropouts and how
worried we are about how many there were.

DR. MAKUCH. Two remarks. First,
guess, responding to Gary Cook, | think again it
goes back to the question if you' re | ooking at the
conditional at 12 nonths, | |like to design away ny
probl ens as much as | can and so therefore if you
| ook at the conditional 12 nonths, then maybe that's
one way to get rid of everything that happens in the
first year.

And secondly, | think Dr. Choi did it
fromthe start going out through two years, and |
t hi nk the probl em has becone nore magnified as you
go further out.

| guess responding to Dr. El ashoff and
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getting at the data, | actually do believe that the
two year data conditional at one year have been
presented. For exanple, at Slide 60 the HAQthen is
presented where it is, the two year cohort at 24
nonths. | believe that that is based on the
information at the end of, let's say, year one and
then conditional at year one going out to year two.

DR. STRAND: That is correct. Every
year two cohort is defined as patients who enter
year two, have a visit after nonth 12, on or after
nonth 12, and it's ITT fromnonth 12 to 24, and
again in all of these treatnent groups, the dropout
rates are on the order of ten to 15 percent.

DR. ELASHOFF: So the baseline here is
t he one year baseline?

DR. STRAND: No, it's the two year
basel i ne.

DR, MAKUCH: Well, it's the start at
year two and then the end at year two. But ny
guestion about these slides are, in fact, if you
| eave that one out, for US301 you start out with 97

peopl e and 101 people in the two treatnent arns
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respectively, and if you then go back to Slide 41
where you do have what you call your Y2C, your year
two cohort, you do, in fact, have 98 and 101. So,
therefore, that's the start, 98 and 101.

And then the slide that preceded this
one that you just showed going to 97 and 101, that
follows closely. M problemactually is so to ne it
is conditional at year one. Then what's happening
in the year two period.

But nmy problemis with the subsequent
two studies, unlike US301 where you did have that
ki nd of conparability between the baseline or the
nunbers in, let's say, Slide 41 or Slide 44 or 45
for the 301 or 302 studies, it does not then carry
over the nunber at risk at the start of year two,
does not carry over to these nunbers that you see
here, unlike the very nice correspondence that you
do see with US301

So nmy remark is there were fewer nunber
in MN3B01 and MN302 than there should have been. The
nunber of nunbers that you have in US301 are

appropriate based on Slides No. 41, 44, and 45.
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So | guess | need clarification because
| agree with your conditional results for US301. It
is a subgroup that you're using for the other two
st udi es.

CHAI RPERSON ABRAMSON: Do you want to
respond to that, please?

DR. STRAND: Yes. The clarification is
that the other two studies were extension studies,
and we have the reasons that patients chose not to
enter those extension studies, and that's why they
were | ost.

And we have actually nore detailed
analysis than this, but 1'lIl show you this one slide
and that should nake sone of the point, and that is
you see the patients who choose not to go into
extension MN303. O the 16, ten and seven, they are
di vi ded between those who are actually respondi ng at
that six nonth end point and those who are not, and
the sanme anal ysis goes forward to the IMN305.

DR. MAKUCH But let ne ask you a
guestion because | actually will respectfully

di sagr ee.
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STRAND:  Ckay.
MAKUCH: I'Ill look at your Slide 44.

STRAND:  Ckay.

T 3 3 3

MAKUCH. And so when | | ook at your
Y2C, which is the nunber at risk starting at year
two, you have 60 in each of the two arns, and that's
what | thought would have then be carried through in
the previous slide that you showed for the M\301
dat a.

Because if you |l ook at your Slide 41 --

DR. STRAND: Yes. W have a snaller
nunber. You have a good point.

DR. MAKUCH: And go to Y2C in Slide 41.
You see 98 and 101, and then as you go down to your
results, you had 97 and 101 for your conditional
year one to year two results. It, therefore,
corresponds nicely to Y2C.

The Y2C t hough does not match --

DR. STRAND: Correspond.

DR. MAKUCH  -- between Slides, | guess,
44 and Slide 60.

DR. STRAND: And the reason there is
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that there were a certain nunber of patients in
MN301, 303, 305 who did not have HAQ disability

i ndex because there was no adequate translation into
t heir | anguage.

DR. MAKUCH:. Fine. So | then want to
poi nt out that then for MN301 and MN302 and the
subsequent foll ow up studies that were conduct ed,
that the nunbers that were presented for those
anal yses do not correspond to the Y2C because of the
m ssing data for HAQ unlike 301, in which the nunber
at risk for that conditional analysis for US301, in
fact, | guess, nust have had except for one patient
all of the HAQs, and therefore, it's a nore conplete
anal ysis based on the nunber at risk at the start of
year two.

DR. STRAND: You are correct.

DR. MAKUCH: Ckay.

DR. STRAND: And we do have an
unfortunate probl em about the HAQ and MN301, but in
IMN302- 304, that is sinply what we have.

DR. SIMON: This has been a wonderf ul

di scussion for us. W've heard all of the coments
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about the issues associated with durability of
response, but | just want to be clear that we're not
| ooking for an indication of durability of response.
We are just |ooking for advice on how one would
reconstruct this particular indication wthin the
gui dance docunent to insure that we're conveying the
nost useful information for clinicians and patients
to understand after we deci de on whatever the
primary endpoint is going to be what subsequently
happens in those patients.

And | think that Dr. Makuch's cl ear
observation of a response period and a second
mai nt enance period, and then using perhaps this
exanpl e that we've just seen today as an exanpl e of
how one m ght go about that is adequate for us to be
able to nove on

CHAI RPERSON ABRAMSON:  Shall we nove to
the fourth question then?

Are the data on | eflunom de presented by
t he sponsor adequately robust, effect size and
robust ness of database, to support |abeling for

i nprovenent in physical function?
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Who would |i ke to?

DR. MAKUCH |I'll nake one very brief
coorment. | actually do like the conditional
anal ysis that the conpany did. | thought it was

clear, and except for sonme of the m ssing data
pointed out, | really think it was a very nice way
to go.

CHAI RPERSON ABRAMSON:  Dr. El ashoff.

DR. ELASHOFF: | still have a question
about that because Slides 59 and 60 show changes
which -- and it says baseline. It doesn't say from
12 nmonths, and if you |ook at the Slides 57 and 58,
they don't show any change from 12 to 24 nonths. So
t hose differences should be about zero with sone
standard devi ati on.

So either this baseline on Slides 59 and
60 really is baseline and not the 12 nonth starting
point, in which case they don't have the analysis
you were tal king about, or I"'mreally confused
sonmewher e.

DR. STRAND: W did two different

anal yses. This analysis is nean change from
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baseline -- next slide -- and it's showing it's the
year two cohort at 24 nonths, and those baselines
are 12 nonth basel i nes.

We then showed, although we were not
confortable as saying that that was the primary
anal ysi s, what happened in the year two cohort since
they were in for zero to 12 through 24 what their
changes over tine were, and that's why you will see
there they're going back to the original baseline.

But 1'll let Dr. Hurley explain it sine
he's been the statistician on this project.

DR. HURLEY: To be clear, this slide
shows the change fromthe original baseline in the
year two cohort at 24 nonths. W al so showed the
data for the sane year two cohort at 12 nonths and
24 nonths and showed that those were the sane.

So that there, indeed, was no change
from1l2 to 24 nonths in the change fromthe original
basel i ne

DR FRIES: Just to indicate that |'ve
had a little worry through the norning about the

tyranny of the MCID. W could actually |eave that
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up there because this is itself a subject for a ful
day, but | just wanted to give a couple of comments
because that 0.22 is a line not drawn by patients.
It's drawn by health care researchers as being a
mnimumclinically inportant difference, and if you
actually ask patients, all other things being equal,
w |l you accept a very snall inprovenent, they'l

say yes. So that itself it's alittle bit of a
funny construct.

Secondly, as we're noving froman era in
whi ch the average RA patient has a 1.2 HAQ DI to one
in which they have a 0.8 DI, the percentage required
by the MCID as an absolute value in an area where
proportionality nmay be nore inportant than absolute
changes to get around sone of these things is going
to get us in trouble with the next generation of
drugs.

| don't think that it's terribly
relevant to this right now, but sooner or |ater
we're going to want to accept drugs that have a
mar gi nal benefit of |ess than 0.22 as being

clinically inportant additions to our armanmentarium
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CHAlI RPERSON ABRAMSON:  Ckay. Thank you.

O her comments fromthe commttee
menber s?

(No response.)

CHAI RPERSON ABRANVSON: Wy don't we
perhaps go around the table and address Question No.
4? Are the data robust enough to support |abeling
for inprovenent in function?

Shall we start at the end of the table
there? No?

DR. SEEFF: | don't think | should. [I'm
not a rheunat ol ogi st.

CHAI RPERSON ABRAVSON:  Al'l right.
Abst ai n.

DR. LEWS: The only question | would
ask is with the infliximb data, | wasn't here
yesterday to hear it. How many dropouts were there
in that study? 1Is it conparable to rheunmatoid
arthritis with this drug?

CHAI RPERSON ABRAMSON:  Those i ssues
weren't really addressed yesterday.

DR. LEW S: Do we know an answer? Were
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you left with 25 or 30 percent of the patients in
the trials?

DR SIMON: It's not -- we have the
answer, but the answer is not applicable to this
particular trial because they're entirely different
desi gns, and because of the issue of the short term
pl acebo exposure, the fact that it was blinded over
two years and not the sanme as the ATTRACT trial, it
doesn't even help us even understand that. That's
t he problem

CHAI RPERSON ABRAMSON:  Dr. Day.

DR. DAY: The data presented this
norning seemto support nunber four. However,
what ever we deci de or the agency deci des about
nunber three, our views nmay change or be nodified
somewhat .

(Laughter.)

DR FRIES: | had already said yes on
the slide, and I'd give it a higher |evel of
confidence because of all of the studies that have
been done with the HAQ over tine which show that the

best predictor of future HAQ are present HAQs, and
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that, in fact, about 70 percent of the variance is
expl ai ned by the prior HAQ | evel s.

So this suggests to nme that it's very,
very likely, and I showed the other slide to
indicate the sanme thing, that there will be
durability if you can docunent the initial response
as substanti al .

DR. BRANDT: Also, yes, | was initially
very concerned about the m ssing data. The
di scussion has helped clarify that, and | think that
the inmprovenent is real in the initial period and
sustained in the 12 to 24 nonth peri od.

DR ELASHOFF: Okay. |I'mgoing to
di stingui sh between the possibilities for what the
data m ght or m ght not show and the anal yses t hat
we actually have in front of us today, and it
depends on exactly what tine point you choose to say
whet her you' ve seen some superiority or not.

Probably if you picked the six nonth
period and really | ooked into the m ssing data
appropriately and assured us that there wasn't too

much | ast observation carried forward for that data,
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that m ght well be robust enough here.

| have still not been convinced that |
have seen what | would need to see for the duration
question if we were going to tal k about what's
happened between 12 and 24 nonths. It seens fairly
stable, but I would want to | ook personally at the
data and at a different way than it was | ooked at
her e.

So the data thensel ves m ght be good
enough if | could see the analyses that | needed to
see, which | haven't seen in enough detail today to
feel confortable about.

CHAI RPERSON ABRAVSON:  Dr. Makuch.

DR. MAKUCH: | do find that the data are
consistent wwth a claimfor inprovenent in physical
function. | do share the concerns though of Dr.

El ashoff, and | think as you nove forward and take

i nto account previous remarks dependi ng on precisely
the time point that you' re | ooking at, depending on
the precise nature of the dropouts, | think you
heard very excellent remarks from Dr. Cook as well

that, you know, nore work is needed.
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But | certainly see that it's going in
the right direction, and they certainly are
consistent wwth this claim

CHAI RPERSON ABRAMSON:  Dr. Anderson

DR. ANDERSON. Well, | would answer yes.

Al t hough the words in parentheses defining robust,
"affect size and robustness of database,” | don't
t hi nk apply because what |I'm answering yes to is the
durability of effect rather than all of these things
about effect size, which | don't think can be really
adequately answered given all of the dropouts in the
| atter part of the trial.

CHAI RPERSON ABRAVSON:  Ms. McBrair.

M5. McBRAIR: Based on Dr. Fries'
coments, my answer is yes.

DR WLLIAMS: Yes.

CHAI RPERSON ABRAVSON:  Well, | certainly
accept the effect on the HAQ disability index at the
shorter tinme points. I'ma little concerned about
Dr. Choi's analysis, although I'mnot sure that
have enough data to tal k about a two year endpoint

to be absolutely confortable with that.
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So | have some anbi val ence about whet her
nore data woul d be necessary at the extension period

DR, MANZI : First of all, | certainly
have gained a |lot of insight in how many different
ways you can | ook at data.

(Laughter.)

DR MANZI: But let nme just say that |
think it was an incredi bly good di scussion, very
fair discussion, and a terml'll use fromone of ny
col | eagues here is this idea of conditional analysis
where you take people who have clearly nade sone
predefined effect size difference, and then is there
durability beyond that point | think is a fair way
of looking at it.

My only question that | don't think
we' ve addressed is how many peopl e or what
percentage of the original cohort would you accept
as being a clear representation of durability, and
maybe this isn't fair, but if you start with 500
peopl e and you get a response at 12 nonths, and then
you want to look at durability, if three of those

people remain in the study and their response is
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sustained, is that a legitimate -- is that durable?

Yes, that's durable, but does that represent that
this drug has durability for the magjority of people
that you use it on?

And | think that's the question that
we're grappling with at least in ny mnd.

Anyway, | also |like the idea of perhaps
deci phering a little better the inputed cases
because there's different reasons as was poi nted out
for wwthdrawal in the placebo group, sonme where you
feel nore confortable potentially carrying forward
and others not, and nmaybe sone additional |ooks at
those inputed cases on that stratification may help.

You're going to force ne into a yes or

no. |'Il say yes.
DR. G BOFSKY: | agree with Dr.
Abranson. It was a concern for me, and |'m wei ghi ng

the notion of the high rate of mssing data and the
validity of the two year analysis with inputation of
the year one data. That creates one problem but on
bal ance | accept JimFries' notion about the tyranny

of the MCID.
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So overall | would say the answer is
yes, but | would retain the right to change that, as
Dr. Day pointed out, if the definitions in Question
3 which are changed.

CHAI RPERSON ABRAMBON:  Ckay. Thank you
very nuch.

We unfortunately are running | ate.

We'll break for lunch, but I1'd like to ask people to
be back by ten after one so we can get the afternoon
session started.

Thank you.

(Wher eupon, at 12:35 p.m, the neeting
was recessed for lunch, to reconvene at 1:17 p.m,

t he sane day.)
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AFTERNOON SESSI ON

(1:17 p.m)

CHAI RPERSON ABRAVMSON: We're going to
begin this afternoon's session wth another open
public hearing, and the first speaker this afternoon
will again be Dr. Sidney Wl fe.

Dr. Wlfe.

DR. SIDNEY WOLFE: The first two m nutes
of what | have to say nmay not immedi ately be
apparently connected with this topic, but it is.

Five years ago we did a survey of
medi cal officers in CDER and found that a nunber of
themfelt that their views were being suppressed in
terms of participating in FDA Advisory Commttees.

As | renenber there were 14 instances they cited
where they were told not to present information at
FDA Advi sory Conm ttees that was unfavorable to the
possi bl e approval of a drug.

CDER itself did a study two years ago
because they were concerned about the trenmendous
turnover of highly trained personnel, physicians and

others in CDER, and they found about a third of the
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respondents didn't feel confortable expressing their
differing scientific opinions. Over one third felt
that their work had nore inpact on the product's

| abel ing and marketability than on public health.

And the recommendation, and this is
quite relevant to what has happened at this neeting,
the recommendation fromthe FDA was to, quote,
encour age freedom of expression of scientific
opi ni on.

Dr. Wodcock, | think, very correctly
stated that there was a sweatshop environnent, end
quote, that had cone upon CDER since the
Prescription Drug User Fee Act of 1992. | think
that is absolutely correct.

Unl ess this openness occurs, and today,
as | wll nention, is an exanple of where it wasn't,
the best people are going to | eave the FDA. W have
three fornmer CDER enpl oyees on our staff half tinme
now, and it is in no small neasure due to this kinds
of probl ens.

The concept of generating a signal from

adverse drug reactions is a very inportant one.
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It's why all of the energy is spent collecting the
i nformation, processing it, and many people in the
FDA first and forenost |ooking at it.

But it's not going to nake a difference
if the signal isn't taken seriously and the action
based on the signal isn't pronpt and appropriate to
the strength of the signal, especially when the
signal, and it has happened too many tinmes, confirns
a signal that was already there fromrandom zed
controlled trials on the sane drug. Troglitazone
is an exanple of that. Rapacuroniumis an exanple
of that. There are a nunber of exanples, and |
think this is another exanple.

In too many instances serious post
mar keti ng safety problens identified by the Ofice
of Drug Safety have not been acted upon because of
resi stance of FDA managenent and fromthe Review
Division that originally approved the drug.

An extrenely thorough review of the
hepat ot oxi city and ot her problens, including the
di scussion, a very good discussion, of possible risk

managenent strategi es was done upon request by Drs.
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Banell e and Gahamin the Ofice of Drug Safety and
signed off on by Dr. Beitz, the Director of the

D vision of Drug Ri sk evaluation, despite this 37
page eval uation which concl uded the drug shoul d be
w t hdrawn fromthe market.

None of the authors of this review were
allowed to present their work to the Advisory
Commttee and to be questioned by you in terns of
what you agree with, what you di sagree with, and
instead, a nmuch in ny view |l ess thorough revi ew by
soneone in the Drug Review Division, Dr. Gol dkind,
who is in the Drug Review Division. He's not in the
Post Market Surveillance Division -- wll be
presented that in nmy view attenpts to whitewash the
findings of the Banell e-G aham review, another blow
to scientific norale at the FDA and anot her exanpl e
of the Review Division sort of riding over, in a
sense, the post marketing surveillance people.

l"mgoing to nention a few things from
the reviews by Drs. Banelle and G aham and then just
weave in a couple of things that you may not have

noticed that were in our petition that we filed a
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year and a half ago to take this drug off the market
because of its hepatotoxicity.

The Banell e-Grahamreview identified 16
cases of leflunomde related acute liver failure, 12
probabl e, four possible, and 38 cases of |eflunom de
rel ated other severe/acute |liver injury.

The nonthly reported hazard rate for
acute liver failure and for other severe liver
injury appears to remain relatively constant with
continued use of the drug, and a term which others
have used, which is the nunber needed to harm as in
t he nunber of people needed to cause harm range
from 107 to 188, a nean of 150, at 23 nonths of
continuous | eflunomde use. And that's harmas in
acute liver failure adjusted for under reporting.
These risks are extrenely high.

One of the things which I had not seen
until yesterday when these data were at | east put up
on the Internet, even though they're not being
presented, was the extraordinary fall-off in people
using | eflunom de. A database nade up of three and

a half thousand patients from Tennessee Medi care or
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Medi caid, rather, and TennCare and the United Heal th
G oup -- these are organizations that the FDA
routinely contracts with to | ook at patterns of use
and possible patterns of injury of drugs -- these
data showed that by four nonths half the people that
started on this drug were no longer using it.

The medi an duration of |eflunom de use
was four to five nonths with 19 percent only
continuing for greater than a year and only siXx
percent of those starting to use it continuing for
greater than two years, |ess than one percent for
greater than three years.

These are data from 1998 t hrough 2002.

In contrast, certainly we know that
there is sonme kind of hepatotoxicity with
met hotrexate as well, but the nethotrexate as used
in rheumatoid arthritis is not associated with
severe/acute liver injury, which is what we're
tal ki ng about here, or failure. The main
hepatotoxic risk -- and, again, these are taken from
the review by Drs. Banelle and G aham -- the main

hepatotoxic risk is liver fibrosis. The literature
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suggests that the level of fibrosis is usually mld,
occurring after many years of treatnent and rarely
progresses to cirrhosis even after six years of use
or | onger.

A conprehensive review of the literature
on this topic covering 625 nmethotrexate treated
patients with |liver biopsies found no cases of
cirrhosis.

And as nentioned on one of the slides
that Dr. Sinon showed this norning, it was a relief
back in the late '80s, early '90s when instead of
rapidly falling off, as many of the people had with
t he other nodifying drugs, nethotrexate all owed
people to stay on for a much | onger period of tineg,
and again, in this review, they point out that
usual ly up to 82 percent at two years, 76 percent at
Six years. Again, that's an earlier phase, and it's
not wwth the availability of sone of these other
di sease nodi fying drugs that are avail abl e now.

But it's in sharp contrast to the
current in the real world now, extraordinary, | was

surprised by, fall-off of use of leflunomde in
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those two | arge dat abases.

These now are just data from our
petition, and it's on the issue of is the signal
comng in now confirmatory of earlier problem
Again, these are fromthe random zed trial, the
US301 that you saw a | ot of data on efficacy this
norning, and this is liver function abnormalities
for | eflunom de versus nethotrexate.

For AST, nethotrexate was .5 percent of
patients. This is the nunber or percentage above
three tines the normal upper -- nore than three
times above the upper limt of normal for this
function. So it's 0.5 percent for nethotrexate, 2.2
percent for |leflunomde. For ALT it was 2.7 percent
for methotrexate and 4.4 percent for |eflunom de.

In terns of the withdrawal rates, again,
this is a random zed controlled trial. For
| ef l unom de liver function abnornmalities, it was 7.1
percent withdrawal rate, which is very high for a
study unl ess the drug i s hepat ot oxi c. For
met hotrexate it was 3.3 percent. Diarrhea, 2.7

percent for |eflunom de, zero for nethotrexate.
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Nausea, 1.6 versus .5 for nethotrexate.

Liver toxicity was al so increased
significantly when | efl unom de was added to the drug
regi nen of patients who were already on nethotrexate
and who did not have LFT abnormalities. In Study
FOL, the only study to exam ne this question, 30
such patients had | efl unom de added for a period of
six nonths. Wile taking both drugs, 57 percent had
LFT el evations, of which 23 percent were between 1.2
times and two tinmes, but 34 percent of these
patients, of the total denom nator, had |iver
function elevations of nore than two tines, half
between two and three and half of them 17 percent
over three tines.

Now, these are, again, in people who had
al ready been on nethotrexate and who had not had
liver function abnormalities at that tine.

Going on, why is this drug so toxic?

One reason is the extraordinarily long half-life, in
a popul ati on study, 96 days.
On the other hand, the half-life of

nmet hotrexate is three to ten hours. So it achi eves
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steady state between one and two and a hal f days.

There's also a |lack of a proven
ef fecti ve washout procedure. There have been sone
little studies, one on one patient, one on not many
nore, and it's not at all clear that using charcoa
or other ways of reducing the anobunt of drug in the
body are that effective.

Pregnancy, another serious concern. W
all know that nethotrexate is a tartogen (phonetic),
and is counterindicated strongly in pregnancy.

We | ooked at the FDA database. There
were no cases reported to FDA of conplications of
mat er nal exposure between Septenber 30th, '98, an
June 30th of '92. Methotrexate, |ike |eflunom de,
has a bl ack box warning. However, for |eflunom de,
bet ween the end of Septenber '98 and through June
2002, looking at all cases where | eflunom de was
|isted as the primary suspect responsible for the
observed toxicity.

And, again, the |eflunom de | abels had
this black box warning since the drug was approved.

There were 52 reports of adverse reactions relating
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to conplications of maternal exposure, including 37
wonen with either spontaneous or induced abortion,
inplying either that the | abel is not being read or
that the washout is not effective or, nore |ikely,
bot h because a | ot of these people probably don't
even know that the problemis so serious you should
try washout.

But, again, given that it's not that
effective, I'mnot sure what difference that would
have made.

The | ast part of the discussion, and
again, where | thought it was very well done, but
not to be presented to you today except in rebuttal
by a series of people, was the discussion of risk
managenent, and again, the FDA has had a fair anount
of experience over the last five or ten years on the
ri sk managenent problem

A drug gets approved, and sone probl ens
occur, in sone cases known to sone extent, but not
as nuch before approval. Wat do you do about it?

Duract is one exanple. It was clear

before it was approved, an NSAID, that it caused
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hepatotoxicity. It was approved, eventually cane
of f the market because the warning |abels didn't
wor k.

Troglitazone was approved. There was
sone strong suggestion, which we actually asked for
a crimnal prosecution of the conpany because of it,
there were data show ng whoppi ng high liver
el evations in the controlled trials which weren't
adequately focused upon or delineated.

Agai n, when troglitazone cane on the
mar ket, there was absolutely no indication on the
| abel that you should do liver function studies. By
the time it canme off the market, 12 of themin a
year, it didn't work again.

So that when we apply this kind of
background problemto | efl unom de, the question is:

if there's going to be sone risk nmanagenent
strategy other than taking it off the market, what
would it be and what would the odds be that it would
wor k?
And | think that the answer from

experience, particularly in the case of I|iver
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toxicity, is that whatever it is is not likely to
work very nmuch because it hasn't worked before.

We do not have an exanple recently of a
| abel change, that kind of restriction on the use
that has worked for liver toxicity. So at best you
can say that this kind of attenpt would be
specul ati ve and unproven.

Agai n, these are coments made in this
very good review of the possible risk nanagenent
strategi es.

The remaining, and I'll read in
conclusion fromwhat they said, the remaining risk
managenent strategy market withdrawal is effective
at protecting patients agai nst drug i nduced harm
In our view reliance on nethods known to be
ineffective, that are experinental in nature, now
goes to substituting unproven therapy for proven
therapy or w thhol ding proven therapy in the setting
of serious of |ife threatening circunstances.

In the remaining two and a half m nutes,
"1l again nmention what | nentioned this norning.

It's really because of the death of a patient from

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

243

acute hepatic necrosis by your forner co-nenber of
this Advisory Coommttee and fornmer Chairman, Dr.
Yocum that | becanme involved in it. | thanked him
for this, and as |I nentioned this norning, he stil
is not prescribing this for his patients.

It is entirely possible to practice
good, effective rheumatol ogy wi thout the use of this
drug, and we still hope that the FDA with or
W t hout your advice will realize that it needs to be
taken off of the market.

Again, it's a matter of no uni que
benefit. The one large trial which, yes, did not
have folic acid and, therefore, it's not val uable as
Dr. Sinmon pointed in terns of |ooking at |iver
toxicity, and the |l ooks at liver toxicity that |
just nmentioned fromthe controlled trials did not
i nclude that one but the | ater ones.

But in ternms of the effectiveness, that
| arge trial showed that nethotrexate was actually
significantly nore effective. But even if they are
the sane, which is the gist of what the presentation

this norning was, that these are mainly the sane in
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terms of effectiveness, it has uni que hepatotoxic
danger, and | hope that it is taken off the market
before too many nore people are injured by it.

Thank you.

CHAI RPERSON ABRAMSON:  Thank vyou,

Doct or.

DR. SIDNEY WOLFE: And | yield the
remai ning one mnute and 15 seconds to the next
per son.

CHAI RPERSON ABRAMSON: Ckay. W thank
you. These are inportant issues, and |'m sure that
there's going to be a very fair, open, and
conpr ehensi ve di scussion of each of the itens that
you' ve rai sed.

The next speaker is Ms. Anye Leong, who
is a spokesperson for the United Nations Endorsed
Bone and Joi nt Decade.

Ms. Leong.

M5. LEONG  Thank you very nuch, M.
Chai r man.

And good afternoon to you all and thank

you for the mnute and a half, Sidney.
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| ama public citizen. |'ma concerned
citizen. | amwhat you've been tal king about al
norning. |'ma person with rheumatoid arthritis.

|'ve been taking, in fact, nost of, in fact, all of
the drugs that we have nentioned so far and then
sone.

| have rheumatoid arthritis. | have
Sjogren's Syndrone. | have osteoporosis. W didn't
know it then, but | started the nation's very first
support and educati on and advocacy groups for young
people with all kinds of rheumatic diseases.

|"ve bene a volunteer with the Arthritis
Foundati on, have been a volunteer |eader and
spokesperson for the Arthritis Foundation. [|'ma
former nmenber of the Advisory Council of the
National Institute of Arthritis, Miscul oskeletal and
Skin Diseases. |'mPresident of Health Mdtivation,
and in fact, started this conpany in 1999, the year
| actually went on | eflunom de, not that there's any
correlation, but started a conpany call ed Heal t hy
Motivation, which is a health education, notivation,

and advocacy consulting firmbased in California and
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based i n Europe.

And so | actually was trying to test out
Dr. Sinmon's hypothesis about the early effects of
trying to treat arthritis by doing winters in Europe
as well as in California.

(Laughter.)

M5. LEONG And | can tell you it's not
enough.

|"mcurrently spokesperson for the
Uni ted Nations endorsed Bone and Joi nt decade. Many
of you have heard of this. The year 2000 and the
year 2010 has been decl ared the decade of the bone
and joint, in which there was a focused gl obal
attention toward di seases and di sorders that affect
those of us with arthritis, osteoporosis and ot her
muscul oskel etal di sorders.

We currently are in 55 countries,
including the United States. President Bush
endorsed this, and we are now coal esci ng the many
heal th care professional and patient organi zations
that work in this area.

But |I'm standing before you today as a
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concerned patient. This is ny very first
opportunity to participate in an FDA Advisory
Commttee neeting in the Arthritis Commttee. [|'m
fascinated by it. | think |I've beconme addicted to
it for the last two days.

| have seen that there is, indeed, a
great deal of objective review by the FDA, and |
| ook forward to what goes on. Let ne provide to you
ny disclainmers. | understand we as speakers mnust
provi de our discl ai ners.

My travel expenses fromParis to
Washi ngton were in part supported by Aventis to cone
to participate in an Arthritis Foundati on advocacy
meeting of which |I've been participating in for the
| ast several days.

In addition to that, being here has been
an i nportant part of ny advocacy, and it was ny
i nsi stence to be here today.

|'ve served as a consultant to several
phar maceuti cal conpani es, many of which were present
yest erday, on nonbranded education itens. | have

consulted with Pharnmacea Aventis, Pfizer, Weth. |
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provi de health notivation speeches whi ch have been
funded in part by many of the pharmaceuti cal
conpani es that have products in the arthritis field.

And so | wanted you to know that |'m
standi ng here today because of the transportation
assi stance of one conpany, but nost particularly
because | am a concerned citizen and a person with
rheumatoid arthritis.

The paradigm we tal ked earlier about
this whol e paradigmthing, and ny particul ar case
with rheumatoid arthritis and particul ar experience
with it is actually an exanple of that.

When | was di agnosed at age 18, | was
given 18 aspirin, and like all of us who are good
patients, we don't question it. W just take it.

Through the years, as JimFries so
el oquently said, that whol e paradigmhas shifted to
t he point where we who are patients have becone nuch
nore el oquent, nuch nore of an advocate in terns of
wor ki ng with our physicians to understand and ask
questions about possible adverse effects.

When | was di agnosed at 18, | did not
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know that wwthin six years I'd end up in a
wheel chair. Obviously aspirin didn't work.

| spent two and a half years in a
wheel chair because | could not raise a fork to ny
face to eat. | could not walk ten feet. M weight
dr opped down to 79 pounds, probably the size of sone
of your dogs at hone.

| was truly in Stage 3 severe rheumatoid
arthritis. | had recalcitrant arthritis. Wat you
see here standing before you today is as a result of
16 joint replacenent surgeries. That's a very, very
expensive therapeutic reginen, and I'mstill paying
for those surgeries at a cost of 25 to $35, 000 per
oper ati on.

But |I'm standi ng here today because that
was the only, only option during that shift of that
par adi gm

Today | have been taking and have been
on nethotrexate for the last 16 years. However, |I'm
currently on leflunomde, and if | were to listen to
nmy previous speaker, | would think that | would be

very concer ned.
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However, | do not have el evated LFTs,
and I"maquite functional, and in all the speaking
that | do around the country and around the world,
part of ny effort as an advocate is to conduct focus
groups of those of us with different kinds of
rheumati c di seases, and we tal k about the three Ds.

You know, what is the nost inportant, as Dr.
G bofsky had earlier asked? And certainly all of
those Ds are very inportant.

But nost inportant is the function piece
and the disconfort piece. But another piece that
you do not address here is the cost piece and the
dollar piece. And | can tell you that | ama
candi date for many of those, all of those biologic
drugs that were presented yesterday, but I chose and
| choose today not to be on those drugs yet.

What you don't know is that until
there's a cure, | amstuck wwth a very limted
matter of choice. | amstuck with trying to figure
out with nmy physician what is the best possible drug
with the | east possible adverse effects at the best

possi bl e price range for ne.
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And | know that that is not your purview
in the course of your discussion, but those of us
who live with it 24 hours a day, it is at the top of
our mnd because it's either drugs or we eat for
that particular day, and that's a horribl e paradi gm
to have to take a | ook at.

And so | choose to start wth those
drugs in which cost the | east and based on the
studies. And | have read all of the information on
the Web site and with respect to this particular
neeting, and |I'mvery, very certain that I amon the
ri ght course.

Now, when | was crippled, |I was very

much invol ved with and very concerned about quality

of life. As indicated earlier, i could not function
i ndependently at all. | was disabled. | was on
disability. | carried that blue card that JimFries

was tal ki ng about, and anybody who | ooked at ne
said, "You are disabled, you poor thing."

To have that kind of life is not
sonething that any of us who go into a clinica

trial, whether we're on a placebo and we don't know
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it or not -- and I'"'mso pleased that Wendy MBrair
spoke up with respect to being on a placebo and
having a recalcitrant, serious, painful, lingering
di sease.

Quite frankly, if you had put ne on that
pl acebo, | woul d have been one of those early
wi t hdrawal s because | woul d have insisted the
quality of ny life is nore inportant than the
i nportance of conducting a trial because it's al
about nme getting out of pain.

So | can actually understand these
nunbers. | can understand themw th ny limted
bi ostatistician background. It makes sense to ne.

So function is extrenely inportant for
me. Maintaining function is extrenely inportant
with the | east anmount of adverse effects.

| have had all kinds of adverse effects.

|'ve had abdom nal pain, fluid retention, gastric

ul cers, upset stomach, nausea, vomting, heartburn,
i ndigestion, ringing in the ears, reduction in
ki dney function, hair loss, increase in liver

enzynes, rash, weakness, unusual tiredness,
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sl eepl essness, sl eepi ness, upper respiratory
i nfections, infections, hypertension, elevated bl ood
sugars, insomia, nood changes, restlessness,
di arrhea, constipation, nouth sores, fever and
chills, loss of appetite, infertility, mssed
nmenstrual periods, high blood pressure, kidney
probl ens, increased hair growth, swollen gl ands,
light sensitivity, bruising, unusual bl eeding,
wei ght gain, noon face, nuscle weakness, thinning of
the skin, brittle bones, cataracts, inpaired wound
heal t h, hyperglycem a, diabetes, of which I've not
had but friends have, osteo, i nmunosuppression,
vasculitis, and these are just sone of the side
effects of all the drugs that the FDA has so far
approved.

| have had those side effects. But yet
the risk for nme is worthwhile. To ne the benefit of
havi ng i nproved function is worth every single one
of those adverse effects, and I amw |l ling and nost
willing to try a drug that provides ne excessively
relief and particular function.

Sine |'ve been taking | efl unom de nd
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since becom ng spokesperson for the Bone and Joint
Decade, |'ve been traveling internationally. Ten
years ago | could tell you that if you said, "Anye,
you have to go to Germany to give a speech,” | would
| augh at you and say, "How in the world am | going
to do that?"

| can tell you that last year | | ogged
in over 140,000 mles, not because of |eflunom de,
but because of ny proactive effort as a patient, as
an arthritis advocate nonitoring nmy system working
with ny doctor, going in for nmy nonitoring systens
of blood tests, having conversations, if not
t el ephone conversations, then certainly by E-mail,
so that | aman active partner in ny care.

Until there is a cure | amstuck with
this disease for the rest of ny life. So it's very,
very inportant that | titrate out all of the
avail abl e options to ne, and I'mjust glad and very,
very pleased that we have an option |ike
| ef | unom de.

And so | encourage the support of the

commttee and the FDA to support the sponsor's
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request.

Thank you.

CHAlI RPERSON ABRAMSON:  Thank you very
much, Anye.

We're now going to nove to a
presentation by Dr. Lawrence Gol dkind to discuss the
presentation of the safety data.

Dr. Gol dki nd.

DR. GOLDKI ND: Thank you.

Larry Goldkind. 1'ma
gastroenterol ogist, and |I'm Deputy Division Director
of the Division of Anti-inflammtory Anal gesic and
Opht hal m ¢ Drug Products.

| apol ogi ze for the density of this
presentation and its anticipated duration, and |
hope that postprandi al sedati on does not set in.

(Laughter.)

DR. GOLDKI ND: Maybe the blue color wll
keep us all awake.

Lefl unom de was inproved in 1998, and at
that time, the |label did note the potential for

hepatotoxicity. To briefly go through the sections,
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the cautionary sections of the label as it was
approved in 1998, under warnings hepatotoxicity in
clinical trials, Arava treatnent was associated with
el evations of liver enzynes, primarily ALT and AST,
in a significant nunber of patients. These effects
were generally reversible. Mst transanm nase

el evations were mld, and usually resolved, although
mar ked el evations occurred infrequently.

And to go on, there is a section within
t hat warning section regarding nonitoring of |iver
function tests and sone infornmation on guidelines
for dose adjustnent and di scontinuation.

Al'so, within the warning section under
preexi sting hepatic di sease, a subsection was
established that stated that given the possible risk
of increased hepatotoxicity and the role of the
liver in drug activation, elimnation and recycling,
the use of Arava is not recomended in patients with
significant hepatic inpairnment or evidence of
infection wth Hepatitis B or C

Under the precaution section, again, the

issue of nonitoring |abs is noted, and al so under
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the precaution section, a subsection entitled "Drug
Interactions.” There's hepatotoxic drug interaction
caution that states that an increased side effects
may occur when | eflunom de is given concomtantly

W th hepatotoxic substances. This was also to be
consi dered when | efl unom de treatnment was foll owed
by such drugs without a drug elimnation procedure.

So that was the state of affairs at the
time of approval, and post marketing there have been
post marketing reports of hepatitis and acute |iver
failure, and on the slides I'I|l refer sinply to this
as ALF.

These have been received through the
adverse even reporting system which is known to
nost clinicians as the Medwat ch system

There was a review in 2001 of cases at
that tinme that had been referred. There was
ext ensi ve confoundi ng and when | say "confounding,"
meani ng ot her likely causes for liver toxicity in
the mapjority of those cases, and the |abel is
reviewed at that tine, and it was felt that the

data, the information in those reports was
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referenced in the current |abel.

There was a citizens' petition in 2002
for the renoval of Arava primarily based on the
reports of ALF, although Dr. Wl fe has outlined sone
ot her concerns, and that docunment is in the briefing
background as well for reference.

So based on ongoi ng concern and reports,
an exhaustive, and | enphasi ze "an exhaustive,"
reassessnent of hepatotoxicity has been taking place
of many nonths now, and that has included assessnent
of the individual case reports, as well as a
reassessnent of controlled clinical trials that had
occurred prior to approval, in addition to | ooking
at studies that have been done since approval.

And al so querying basically any ot her
dat abase that may be avail able either from sponsor
or publications or presentations.

And finally, data mning or an attenpt
to systematically | ook at the AERS database has al so
been perf orned.

Just briefly to go through, in a sense,

the potential sources of safety information in the
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drug regul ati on process, obviously controlled
clinical trials is where the safety assessnent
starts for approval, and |I'mgoing to go through the
strengt hs and weaknesses of each of these in the
subsequent sli des.

Qobvi ously there are cohort studies, and
there's the AERS dat abase. W have nultiple sources
of safety information. No one of these sources is
adequate and sufficient, and they conpl enment one
anot her.

In clinical trials, obviously the
strength if that there are conparisons to placebo
and as often as possible to alternate therapies so
that we have sone ability to conpare what the
different therapeutic options are for particular
di sease so that physician and patient can be aware
as best possible.

These are the | east biased. Obviously
they' re random zed, and so inbal ances across groups
and channel i ng bias and confounding factors are
mnimal in this kind of database.

You get the nost detailed information
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and you' ve got the best chance for causality
assessnment if you do have any adverse events.

And, again, the fact that there are
denom nators allows you to calculate a rate. O
course, the weakness is for rare events you may not
be powered to pick these up, and al so excl usion
criterialimt the applicability across broad
popul ations. So that for a patient who gets this
drug who happens to fit the inclusion/exclusion
criteria of the trials, you may have a fair
assessnent, but for sonebody out of the age range,
taki ng other nedication or other vulnerabilities,
they nmay not be adequately represented or not
represented in clinical trials.

Cohort studies are generally nuch | arger
so that there is nore of a power to detect events.
It's a naturalistic setting, nmeaning all coners.
Hopeful Il y such studies would be done in, in fact,
the patient popul ations that are exposed to the
drugs in practice. Therefore, it allows you to
identify vul nerable groups and drug interactions.

And it can provide rates for events, and
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if you do have conparator groups within the cohort
studies, allows sone conparative data.

The weaknesses are, again, the fact that
these are not random zed studies. It neans you' ve
got channeling bias, and so you nmay have sicker
patients or patients who have al ready been shown to
be intolerant to one or another therapy, potentially
obscuring differences that nmay be there in reality.

Causality assessnent is a little less
robust in this kind of a setting where clinical data
may not be avail abl e.

Now, the AERS system obviously it
canvasses in a sense the universe of drug exposure
inthis country, and so hopefully it would have the
power to pick up rare events.

And when we speak of the term "signal,"
it really is nost applicable to the AERS dat abase
because it does allow you to pick up events that are
extrenely unconmon, but then you have to take that
and try and analyze that in the totality of the
dat a.

And so the termsignal is used
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differently by different people, but | think that
it's best used nost accurately to sinply state when
there may be a concern, when there's a red gl ad

rai sed as opposed to establishing a definitive and
quantitative and conparable risk based on these
reports.

The limts are, of course, it's a
voluntary system So there is under reporting. So
while it potentially enconpasses the universe of
drug use, it really doesn't. It can't provide rates
for rare events, and as | nentioned, |ooking at
specific drugs, specific events, you can't generate
conparati ve data.

And causal ity assessnent is nost
difficult in these cases because the anobunt of data
generally provided is not nearly as rigorous as a
bedsi de clinician would want in assessing.

This just goes through the issue of
causality and [imtations in the case reports and
the quality of the data that we frequently get.

So to get to the AERS dat abase, there is

a review in the background docunent that discusses
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an analysis by ODS of 16 cases that were tenporally
associated wth acute liver failure in the United
States, in addition to international cases as well.

And the Iimtations of |ooking at
i ndi vidual case reports, again, are outlined here.
There is the inherent subjectivity, and |I don't use
that in a pejorative sense, but in reality at the
bedsi de for an individual patient unrelated to post
mar keting reports or clinical trials, clinicians do
need to use their clinical skills, and that may be
in a sense a synonym for subjective in assessing
causality.

And there's been a lot reported. 1In the
literature there are articles on the subject. There
are instrunments, causality assessnent neasurenents
trying to get at this.

And there was recently a neeting on
hepatotoxicity actually in this city last nonth, and
the issue of causality assessnent is a prom nent
one. |It's a concern, and it is an issue.

The anal ysis of these reports was done

by ODS. | reviewed them nyself, and again, there
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was so nmuch difficulty in assessing the rel ationship
bet ween drug and even that, in addition, we asked
two external expert hepatologists to give us their
views on these particular cases and on the panel
here today.

My concl usi ons from | ooking at these
cases are that there are, indeed, cases of probable
| ef | unom de i nduced acute liver failure. So as a
signal, using that termas | discussed, there is a
signal. Events have occurred.

There are additional cases that vary
frompossible to unlikely in this database. There
i s confoundi ng, neaning other possible, probable,
likely, all of the above factors in the vast
maj ority of these cases.

There was no consistent pattern across
t hese cases that woul d suggest that it is, indeed,
this drug that connects these cases one to another
both in ternms of clinical presentation, as well as
t he bi ochem cal pattern of liver function test
abnormalities.

And this doesn't nean that acute |iver
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failure cases haven't occurred truly related to the
drug, but looking at a case series in a sense, this
is distinctly unlike other series of hepatotoxins
that the agency has reviewed and dealt with, such as
troglitazone and bronfenac.

So the question for us is: do these
cases represent the tip of an unreported iceberg or
are they truly exceedingly rare events? And how can
we quantitate the risk? |Is the overall risk-benefit
ratio for patients changed by these reports?

And ultimately we need to ook at this
issue in the context of other therapies.

The goal of the rest of ny presentation
is going to be an assessnent of all of the
avai |l abl e databases that | could find, that | could
bring sonme evidence to bear on this issue, and to
try and give you basically an evidence based
assessnment of what toxicity in a sense the highest
estimate that we could find being very conservative.

And | will go through seven dat abases,
first the clinical trials database, both the

premarketing as well as post marketing studies.
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Then separately 1'Il briefly discuss post marketing
studi es that were conbination therapy. These are
separated out really because the potential effect of
conbi ned therapy could inpact the analysis.

In reality, the data isn't a |ot
differently, but they were assessed separately and
wi |l be presented that way.

There was a cohort study that was
presented by the sponsor to the agency over the past
six nonths, a cohort analysis, a second cohort
anal ysis, and publication at the nost recent
Anerican Col | ege of Rheunmat ol ogy neetings in Cctober
of 2002 by the National Data Bank for Rheumatic
Di seases.

And |'ve had personal conmunication with
t he author of that abstract, which is nowin
manuscript. It isn't published -- in an attenpt to
basically call that database as well for possible
serious events.

There was a recent publication in the

Annals of Internal Medicine in Decenber of 2002 by

the U S. Acute Liver Failure Study G oup, and after
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reading that, | contacted the primary authors to see
whet her, again, within that database there were
cases of acute liver failure associated with

| ef | unom de.

And finally, the data m ning anal ysis
that I wll go through.

Before | go into these cases, | want to
try and keep the air as clear as possible on what
"Il be referring to as serious hepatotoxicity.
There is no one definition, and these are various
possibilities.

To the extent possible, | will be using
ei ther hepatocellular necrosis associated with
clinical jaundice, which has been ternmed Hy's Rule
in the nanme of Hy Zi mrerman who coined it years ago
as a clinical pearl, and he's unfortunately now
deceased, and by that definition if at bedside you
have a patient who is presenting clinically and
bi ochem cally with hepatocel lular necrosis and is
clinically jaundiced, the nortality rate in his
experi ence, and ot her authors have reproduced that

experience, has at least a ten percent nortality
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rate, and this has varied upward fromten percent
depending on the particular etiology of acute |iver
failure.

Hospitalization for hepatocellular
necrosi s, which generally actually would be a | ess
severe event than that, but that intuitively has a
basis in definition for a series of hepatotoxicity.

Qobvi ously acute liver failure and death.

These are so rare that, you know, in |ooking at the
realistic databases that we have, we can't rely on

t hose events because studies that we could even
concei ve of would not really give us the power to
identify those cases in controlled trials.

First 1'll go to the clinical trials
dat abase. These were 17 controlled clinical trials
bet ween 1989 and 2002. Se requested the sponsor do
a pool ed anal ysis of these studies to nmaxi m ze our
power to see potentially neaningful differences
anong study groups. Kaplan-Meier, as well as an
anal ysis of rates per 100 patient years was provi ded
t he sponsor.

The background docunent actually gives
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an exhaustive presentation of all the various
serious adverse events that have been discussed in
the past in association with | eflunom de. But for
current purposes, | amgoing to be |ooking at
clinically serious events using various definitions
that |'ve presented.

This is just to give you an idea of the
exposure. Utimtely power is the bottomline when
you' re looking for identifying rare events, and so
"Il just briefly discuss what the exposure was so
that we can get a sense of what the power would be
here. to identify events of varying rarity.

There were about 1,700 patients exposed
to I eflunom de, 700 to nethotrexate, 130 to
sul fasal azine, 300 to placebo, and as you can see,
if you |l ook at as and 24 nonths, you do have fair
nunbers of patients if you're |ooking at events in
the rate of one out of 100 or so and wanting to
exclude the possibility of those occurring, and of
course, these other groups are way too snall to use
goi ng out further than a few nonths.

This is a Kaplan-Meier curve for ALT or
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AST greater than three tinmes normal. | apol ogi ze
for the difficulty in reading it, but this is

met hotrexate in red. Leflunomde is in white, and
the other two are, of course, the sulfasal azi ne and
pl acebo, and renenber the sulfasal azi ne and pl acebo
in a sense end their exposure sonmeplace down here.

There was a post hoc p val ue associ at ed
wth this difference, but I do want to point out
actually nore so in the negative than in the
positive this slide in that as has been referenced
earlier, folate supplenentation will decrease the
i nci dence of transam nase elevations with
net hotrexate. So this curve really reflects what
was seen in the clinical trials. |If this was a
curve that only | ooked at patient supplenented, this
di fference probably woul dn't be here.

But they do represent the data as they
were done in the artificial setting of clinical
trials.

This is an analysis of higher |evels of
transam nase el evation of ten tines the upper limts

of nornmal.
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This is in the ballpark of what one
woul d expect to see in what we'd call hepatocellular
necrosi s as opposed to sinply transamnitis. |If
transam nase el evations of this nagnitude are seen
that are based on hepatocel lular injury as opposed
to cholangitis or netastatic disease or other causes
unrelated, it would give us a better netric than the
three tinmes upper limts of normal.

And as you can see, over tine the rates
end up being simlar. There aren't a whole |ot of
events. One could, | think, over interpret this
into a difference in hazard rates over tinme between
the two, but I won't go into that. | think the data
points are too few

This slide is, again, neant to point out
the limtations of using transamnitis as definitive
endpoint. W clearly use themin early studies of
drugs in Phase 1, 2, and 3 trials, but it's not the
endpoint, and certainly it's not what we're nost
interested in today. W're interested in serious
events for patients.

These three studies are actually
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referenced in the |abel. The |abel has, | would
say, a fairly exhaustive analysis of the clinical
trials database for liver function test
abnormalities. I1t's neant really to highlight the
limts rather than what these type of data can show
us in that depending on what study you | ook at,

met hotrexate may | ook better or it may | ook worse,
and of course, placebo itself is going to have a
rate of transamnitis.

And so we have to renenber that there
are background rates if we're |ooking at sinple
nunbers.

Utimately we really need to | ook at
causality, and that's what I'mgoing to attenpt to
do in the remainder of the discussion of this
dat abase as wel| as the others.

Again, just a remnder. The Hy's Rule,
j aundi ce associated with hepatocellular injury. |
asked the sponsor to provide us line listings and
narratives for all patients who had el evati ons of
ALT of any magnitude in conjunction wth bilirubins

over 1.5, the upper limts of normal. This is well
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bel ow what a Hy's Rule case would be, but | wanted
to be sure that we didn't mss anything, sinply
sonet hi ng being on the borderline.

And in review ng all of those cases,
actually there was one case that didn't, in fact,
cross the threshold ironically, but | do consider
that to be a neani ngful case of hepatotoxicity, and
that on review of that case appeared to be a
treatnent rel ated epi sode of a patient who was
clinically ill, did visit a hospital based on their
i1l ness, although there was no jaundi ce associ ated
with it.

Next, the post marketing studies. There
were two of them One involved a two arm study, 130
patients in each arm For the first six nonths one
arm was exposed to both | eflunom de and
met hotrexate, and in the second six nonths the arm
t hat was not exposed to |eflunom de as then in an
open | abel fashion exposed to |eflunom de so that in
total you have 260 patients that were exposed during
its six nonths at a mnimumto conbi nation therapy.

In addition, there was quite a |l arge
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study, 4,002, that |ooked at al nost 1,000 patients
for at |least six nonths and patients who did not
respond to an initial period of |eflunom de had

sul f asal azi ne added. The sul fasal azi ne ended up
being quite a small popul ation, and again, |'m using
this really as a database to try and cull any cases
of significant hepatitis.

Qut of these 1,200 subjects, there were
no cases of hepatocellul ar jaundice.

So in summary, reviewng all clinica
trials, ALT elevation is not uncomon, in the range
of two to four percent. ALT elevations to a greater
extent are under one percent, and out of the nearly
3,000 patients that have been | ooked at in the
controlled clinical trial setting, there was one
case of what | would call hepatocellular injury.
Again, it's not one of the Hy's cases that carries
substantial nortality, but it was certainly a
clinically ill patient. Then there were no cases of
acute liver failure.

Next I'll look at retrospective cohort

studies, two that were provided by the sponsor for
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our review and one that is based on an outside
manuscript by Dr. Fred Wl fe, who is here today.

Briefly, this was a retrospective cohort
study. |It's a clains database wth |inkage to
nmedi cal , pharmacy, and | aboratory data, and this is
a critical issues when you have cohort studies that
are based on cl ainms and codi ng, having access to
medical information is critical to assessing the
credibility of that database and potentially giving
sone information on causality.

There were 40,000 patients with RAin
t hat database. Not all 40,000 obviously were on
t hese therapies, but again, just to give you the
scope of the power of this study to | ook at
clinically relevant events, there were about 2,600
patients on | eflunom de, al nost 10, 000 on
met hotrexate, and DMARDs. This definition is not
mne. It was the sponsors of this study, but these
drugs represented al nost 15, 000.

In terns of the strengths of this study,
as | nmentioned earlier, case validation was part of

this, and all severe cases of hepatitis, and the
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definition of severe case was based on codes, and
|"'mnot going to go through all of them but what
were considered to be codes of severity, and this
was a critical list, were evaluated, and there was
100 percent agreenent between what the codes cane in
as and then what the study personnel who went out to
val i date that found.

Twenty percent of the nore frequent, but
| ess severe hepatic events were assessed, and there
was 83 percent validation or correlation between the
coding and the records review.

It's a large study, but, again, you can
| ook at is the cup half full or half enpty. Is it
| ar ge enough to detect sonething that occurs one out
of 10,000 or 50,000 tines? Clearly not, but it does
expand a database that we can use for safety
assessnent .

Weaknesses, again, validation we need to
be clear is not the sane as causality. So
val i dati on neant, yes, indeed, this patient did
enter hospital, did have transam nase el evations of

what ever the validation criteria were, but that
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doesn't clarify necessarily whether it's a drug
event relationship or not.

And of course, there's channeling bias
in these type of studies, and it's hard to say
whet her you end up having a bias for one group
ver sus anot her.

"1l nmention at this point that the
sponsor is going to be presenting sonme conparative
data using these databases. M purposes today are
really, again, to | ook at serious events, to see
whet her in as nmany databases in as large of a total
popul ati on as possible do we see hospitalizations,
do we see cases of hepatocellular injury with
jaundi ce, do we see acute liver failure.

So nmy analysis, in a sense is, we could
say, conplenentary of sinply different than what the
sponsor will be using these databases for.

And the results show that there was one
patient on | eflunom de and two patients on
nmet hotrexate that had hepatocel | ul ar necrosis, and
this comes out to be a rate of .04 percent in

| ef | unom de.
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There were no cases of hepatocell ul ar
j aundi ce, and again, there were no cases of acute
liver failure.

Data on hospitalization is not avail able
in this study. The next three databases will offer
t hat .

This was, in a sense, two cohort studies
that were | ooked at separately and the results from
each separately are available in the background
packets, and then they were | ooked at in
conbi nations as well by the sponsor.

The dat abases were standardi zed cl ai ns
data. D fferent nanaged care organi zations. As you
m ght expect, the Medicare database resulted in
Prot ocare being a | ess well popul ation, although the
trends that the sponsor will show are simlar
regardl ess of which study, and I'I|l be I ooking at
both in conbination for my purposes.

There was as | arge database to sanple
130, 000 RA patients, 42,000 of whom were on a
t herapy, 2,800 on |eflunom de, 15,000 on

net hotrexate, nean foll owup was well over a year.
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So, again, in terns of power, it adds substantially
to the database that | have tried to accunulate in
ny anal ysi s.

The weaknesses simlar to any cohort
study, channeling bias, issue of causality
assessnent, there was not the ability to validate
t hese cases as there was in the Aetna cohort study.

It was sinply the nature of this study.

The events that were included in this
anal ysis requiring hospitalization related to these
codes. An expanded anal ysis using these sane codes
but not requiring hospitalization was perfornmed as a
separate anal ysis by the sponsor.

There were no cases in either of these
two dat abases of hospitalization for any hepatic
event in leflunom de. The nethotrexate group did
have several. | think for our purposes, fromny
di scussion, it's really what we're | ooking at again,
the zero nunerator for this particul ar severe
definition in that size database.

This is the hepatic events not requiring

hospitalization endpoints. This is the secondary
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analysis, and this is a |l ess precise and noi sier
type of analysis than hospitalization, but |ooking
at it this way, there didn't appear to be a

di fference between the two drugs.

So in conclusion fromthese two studies,
"1l say there were no cases of |eflunom de rel ated
serious hepatitis defined by hospitalization for an
hepatic event, and that included hepatocellul ar
necrosi s, which would be expected to include the
uni verse of drug toxicity.

And the risks appear to be simlar to
the extent that a study with these limtations can
tell us.

Next, the National Data Bank for
Rheumatic Diseases. This is a nonprofit research
organi zation, and this is a |ongitudinal patient
reported surveillance programthat actually started
in 1998. Patients were recruited both from
rheumat ol ogy practices around the country, as well
as froma registry that was established by the
sponsor Aventis.

Adver se events were collected from
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patients by mail surveys every six nonths, and in
order to be considered a participant, at |east one
sem annual questionnaire needed to be sent in, and
you can see fromthe nunbers of responses that on
average it appeared the patients were in the
bal | park of a year and a half on therapy during this
peri od.

Hospitalizations and deaths were
assessed t hrough physician records as well as death
certificates, although the initial ascertai nnment of
a toxicity canme fromthe patient surveys.

The strengths again are the size of a
data bank like this and that the serious events were
val i dated. Waknesses, the sane as you get froma
data bank or a cohort study.

The results were for hospitalization
rate for 1CD-9 related liver codes was simlar
between the two groups. Now, if |I were to
prospectively define a study, |I would really choose
codes that are going to be nore specific to drug
i nduced hepatotoxicity. The ICD-9 liver rel ated

codes will, in a sense, by definition include sone
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events that are not going to be related to drug
i nduced hepatotoxicity, and so it wll give you a
noi si er esti mate.

There will be inclusion of a |lot of
events that aren't really going to tell us anything
about the drugs in question. Again, this database
for nmy purposes was nore inportantly ainmed at
| ooki ng for cases of serious toxicity.

There was one patient who was
hospitalized on treatnment with | eflunom de. That
patient was neutropenic as well, was febrile. The
ALT elevation was in the range of 500, and certainly
this could have been the hepatopathy or the
transam nase el evations may well have been
associated sinply with the underlying septic
process, but for our purposes I'd |ike to be as
cautious as possible, would include this as a case
of hospitalization for hepatocellul ar necrosis.

There were no cases of hepatocell ul ar
jaundice or acute liver failure.

Again, this is a database with over

5,000 people, and that one case.
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And finally, the publication in the

Annals of Internal Medicine. The results of a

prospective study of acute liver failure at 17
tertiary care centers in the United States in the

Annals of Internal Medicine. This was a 41 nonth

experience wth a consortium 17 liver transpl ant
centers. It did cover the first 30 nonths of

| ef | unom de nmarketing, and personal comuni cation
with Dr. WIlliamLee, his estimation is sonewhere
bet ween 25 and 40 percent of the transpl ant
capability in this country is represented at these
centers.

Now, | want to make it clear | don't
want to m srepresent this. Nunber one, that was his
estimation, and the other issue is that this is not
the universe of serious hepatotoxicity or even
death. It would represent whatever proportion of
cases that are referred for evaluation for
transplant, but it is, in a sense, a quantifiable
percentage of the U S. popul ation that was incl uded
in this experience.

There were 308 cases or | should say

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

284

patients that were admtted to these centers with
acute liver failure, and actually for purposes of
the publication and for public health, the aspect of
this particular experience that has received the
nost attention and appropriately so is that 40
percent of the cases actually were associated with
the use of acetam nophen, and it highlighted the

rel evance of acetam nophen in the burden of acute
liver failure in this country.

Thirteen percent of the cases were drug
rel ated, but other than acetam nophen -- and not
surprisingly these were over represented by drugs we
are aware which are no | onger marketed. Four of the
cases were bronfanac, four were troglitazone, and
five were | NH

Again, this information, in fact, |
don't believe is in the publication, but |I've spoken
with Dr. Lee and asked hi m what the breakdown was
for these ot her non-acetam nophen cases.

There was one case of acute liver
failure in that database that was associated with

| efl unom de, and interestingly that case was
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captured by the FDA' s AERS dat abase, and it was the
one case unrelated to overdose that in ny own review
| felt had probably the | east potential for
confoundi ng or confusing, was a drug related acute
liver failure.

My conclusion fromthis study is that
while certainly there is under reporting, the extent
of under reporting associated with acute |iver
failure, which is a very striking clinica
presentation, may well be |lower than that quoted in
general for under reporting of adverse events, and
inthe literature you hear upwards of 90 percent
under reporting. | think this experience suggests
that may not be the case when tal ki ng about acute
liver failure.

So ny conclusion froman analysis of the
hepat ot oxi city and avail abl e databases is that in
clinical trials, ALT elevations are as | abel ed
present. They're consistent in both |eflunom de and
net hotrexate use, and of course, in placebo groups
this is not the ultinmate endpoint of clinical

i nportance for patients and doctors.
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Clinically significant liver injury
defined by hospitalization was | ooked at, and it's
really three databases here | should say rather than
four because one of the databases didn't allow us to
| ook at hospitalization as the endpoint.

And out of over 10,000 patients, there
were two with hospitalization for hepatocellul ar
necrosis. That gives us a calculated rate of .02
percent, and if we're |ooking at, again, to try and
be conservative, what m ght we be dealing with, and
a kind of rule of thunb, a rule of threes is if you
di vide that exposure by three, it's unlikely that we
woul d be mi ssing events nore severe than what we've
identified in a greater than one out of 2000
frequency.

In terns of hepatocellular jaundice or a
Hy's case, there weren't any out of a database, and
this is of the four trials. Three trials was 10, 000
and then we'll put the acute liver failure or
hepat ocel | ul ar jaundi ce case back into the
denom nat or here.

There were over 13,000 patients in these
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mul ti pl e databases, and again, if we are going to
assune being cautious that patient nunber 13,701
woul d have been soneone who experienced
hepat ocel | ul ar jaundi ce, a nunbers needed to treat
maxi mumin a sense would be one out of 5,000, trying
to draw from database rather than a nodeling.

Now, if one were to assune that -- and
it is an assunption. 1'll readily admt that
hepat ocel | ul ar necrosis without jaundice isn't the
sanme thing as hepatocellular injury with jaundice in
synt hetic dysfunction, but if we're going to assune
that we've got a case here, which we don't, but if
this were to be one out of 13,000 or, let's say, one
out of 15,000 and the | ower confidence interval rate
woul d be one out of 5,000 for hepatocellul ar
jaundice, | would not expect that a rate of nore
t han one out of 50,000 patients would di e associ at ed
wi th that hepatocellular injury.

Again, | don't want to say a caveat.
Ascertai nnment in these databases is not the sane as
it wuld be inaclinical trial. It is a robust

attenpt to capture that kind of information, and it
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| eaves us with a dilemma. There are rare cases of
hepat ocel l ul ar injury associated with
hospitalization in databases where we can draw sone
confidence of event rates. There are very few cases
in the post marketing experience of that nost hard,
nost serious, nost rare endpoint of acute |iver
failure.

And the question for us is howto
capture the risk of that rare event and, in
addition, for clinicians how do we capture
conparative rates for toxicities of simlar inport.

Qoviously if we redirect patients from
one therapy to another, in a sense they're buying
the toxicity of the next therapy they're going to,
and it's not the purpose of my presentation to say
exactly what that toxicity is going to be, but
clearly if you nove patients, whether it's to other
drug DVMARDs or biologic DMARDs, there are toxicities
associated with those agents as well that we have to
put into the m x when making risk benefit
assessnents, as well as risk comuni cati on.

So for the patient who experiences acute
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liver failure clearly there is no risk benefit
analysis that's going to favor therapy. The issue
for us is for prospective prescribers and patients.

How do we interpret the nagnitude of risk for very
rare events, both the rare events as | define
hospitalization and that we can estinmate in clinical
trials, as well as the uncontrolled databases and
post marketing reports. How do we characterize
these events for patients and physicians?

And ny last analysis is going to be
goi ng back to the post marketing database in an
attenpt to look at that in a systematic way.

What is data mning? It's a systemto
all ow conputer analysis, and it could be of any
dat abase. For our purposes it's the AERS dat abase
that has mllions of reports in an attenpt to
identify and quantitate signals for drug associated
adverse events.

And | highlight signals here both in
reference to ny earlier coments about a signal was
not a definitive statenent of absolute risk, but a

red flag for further evaluation and to highlight
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again that there aren't absolute risks that we can
gquantitate out of a data m ning anal ysis.

This is currently being evaluated in the
Ofice of Biostatistics as a screening tool, and it
does require further exam nation. There is a
publication, along with several others that were
sent to the conmttee. This was entitled "Use of
Screening Algorithns in Conputer Systens to
Efficiently Signal H gher than Expected Conbi nations
of Drugs and Events in the U S. FDA s Spont aneous
Report Dat abase.”

This is clearly a title that was witten
by sonmeone in biostatistics.

(Laughter.)

DR. GOLDKIND: If I were titling thing
article it would have been "Digesting the Data."

(Laughter.)

DR. GOLDKI ND: Again, to remnd
everybody, there are strengths of the AERS dat abase,
and there are [imtations. |In deference to the
time, I won't repeat the list.

Just to give us an idea of what is the
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potenti al database that we're dealing with in the
AERS post marketing system and now this slide
refers to |l eflunom de specifically, approximtely
two mllion prescriptions have been witten since
approval, and this represents between 250 and
300,000 patients. This nunber is alittle bit

ol der, the nore recent data.

To rem nd everybody this is the universe
of exposure, and 16 reports of possible acute |iver
failure were identified by ODS, U.S. based cases,
and then 13 international cases that have been
anal yzed in the background docunent.

Wiy do we need to data mne? Wll, to
put into context these cases that you have probably
been confused by readi ng the background docunent.

What do we take away fromthenf? The
attenpt with data mning is to coherently organize
and interpret a | arge database. How large is this
dat abase? Pretty darn large. There are over two
mllion reports in Medwatch, and that is for 8,000
products, 7,000 preferred event terns, and if you'l

conceptualize a two-by-two table of events on one
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axi s and drugs on another axis, there are 56 mllion
potential conbinations of a drug associated with a
particul ar event.

There are 300,000 new reports that cone
in annual ly.

|"mgoing to just give you an exanpl e of
what a data m ning graphic display would | ook |iKke,
and of particular relevance to the issue at hand
here. Dr. Szarfrman kindly perforned this analysis
for us, looking at the term"hepatic failure." That
was the event code used in the search, not nortality
fromhepatic failure, but hepatic failure.

And, of course, hepatic failure can be
associated with many other terns, liver related
terms. So the anal ysis can spread across, can be
br oken down, for the purpose of this analysis, which
was hepatic failure, and only drugs that had at
| east three or three reports in this two mllion
person dat abase were going to be signal ed.

And there is a color coding system
that's used just to allow the human eye to

graphically scan data, and on this slide, gray,
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regardl ess of the shade, represents drugs that have
been reported and at least if you see, there's going
to be at lest three reports that have been reported,
but | ooking at the ratio of reports for that drug
related to hepatic failure and that drug's entire
experience with adverse events in the context of the
entire database did not signal as a higher rate than
you woul d expect background if your null hypothesis
was that all drugs would be associated to the sane
non- causal extent.

And this is actually only one page out
of 17 in this particular analysis, and this anal ysis
started at the earliest tinme point. So page 1
don't recall, possibly going back to the 1960s or
' 70s woul d have been the very first drug to have
three cases of hepatic failure, and | don't renenber
what page nunber this is, but we pick it up in 1997,
and as you can see, troglitazone and bronfenac,
whi ch were marketed around this sanme tine in the
retrospective peak at what the experience reported
inreal tine in 1997 and '98 were picked up as drugs

that had a higher reporting experience than one
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woul d expect it.

There are a lot of drugs in here in the
sense that they can provide a negative controlled
force for drugs that haven't been identified through
ot her neans as mmj or hepat ot oxi ns.

This is just a later page | did want to
pi ck up. Leflunom de appears on the list. W all
know, of course, there are nore than three reports.

We got the third report here in 1999, and these are
cunmul ative total nunbers in the system

These were culled to exclude duplicate
reports, but causality assessnents are not part of
this analysis. So these really are crude reports,
and to the extent that causality is or is not
assessed, it's equally across the database.

But | eflunom de did not signal as a
greater than expected signal for hepatic failure
events.

The next analysis that Dr. Szarfman did
was | ook at signals for hepatic failure, and this
was neant, again, to -- I'msorry. This slide is

actually a summary of the previous anal ysis.
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didn't show all 20 pages, thankfully so, but in
t hose 20 pages, there were signals for these
commonl y under st ood hepat ot oxi ns.

The next analysis that Dr. Szarfman did
for us was in relation specifically to rheumatoid
arthritis, and I'"mgoing to be showing this for
several purposes. One is to highlight graphically
the conplexity of assessing post marketing serious
and life threatening events, and another, it may
provi de sone insight into the AERS reports of
serious hepatic events for |eflunom de.

These therapies that are used in RA were
anal yzed in addition to sone control drugs, again,
whi ch have been identified based on individual case
reports and assessnent through ODS as significant
hepat ot oxi ns.

Actually what we did in this analysis
was to look not only at liver related events, which
is our concern for today, but, again, to rem nd us
of the context of multiple therapies and various
toxicities being highlighted or toxicities of nost

concern for different drugs.
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There are three different anal yses that
will followin rapid succession. The first is liver
rel ated events. The next are opportunistic
infections, and the third is | ynphoma, and these are
anal yses of fatal events related to these systens.

Only drugs that are actually signaled as
greater than you woul d expect show up in each slide.

So you don't have every drug in every slide. As
you can see, not every drug is here, and actually
the rheunmatoid arthritis therapies are under
represented, which you woul d expect since we had
positive controls, which are highlighted here, just
to assess the sensitivity.

Lef | unom de, again, did not signal in
this systemfor fatal hepatic events. These are the
vari ous codes that cone within the unbrella of
hepati c events, and again, | don't want to go
t hrough each one. The purpose of this slide is to
poi nt out that those drugs that we have confidence
are associated with hepatotoxicity were picked up in
this system and the |eflunom de did not signal in

any of these categories or for the unbrella of
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hepatic events, fatal hepatic events.

The next is opportunistic infections,
and there was a ot nore discussion of this
yesterday, and you see there's a different
fingerprint in the sense for drugs, not
surprisingly.

A couple of points | want to make on
this slide. One is while aspergillosis was picked
up, there were seven cases of |eflunom de. There's
a stronger signal, again, as pre-nmarketing, post
mar keti ng woul d have expected across the biol ogics.

The inportant other thing to nmention
here is when you have a drug that's used to treat
various di seases, you have to take that into account
when trying to anal yze these data, and data m ni ng
is a conputer system and this one at this point in
time doesn't take that into account. So you can't
really |l ook at nethotrexate as an RA therapy in the
context of this database.

Many of these cases are probably rel ated
to methotrexate and used as an oncol ytic agent at

hi gher doses with nore inmune suppression in
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conjunction with other inmunosuppressive agents, and
al so, INH and Ri fanpin you woul d expect there would

be nore reports since those drugs are used to treat

t he di sease.

So this really sinply highlights that
this is not a tool that allows us to be m ndl ess
about analysis. You obviously have to bring sone
know edge to this database and query it. If you
have a signal, you have to say, "Ckay. Wat m ght
that nmean?" And then it becones an exercise really
of case study of the individual reports.

And finally, |ynphoma. There are
signals in this database for fatal outcones
associated with |ynphoma for taniceptin and
infliximb. Again, nethotrexate is a therapy. 1It's
for |l ynphoma. So not at all surprising, that would
signal the highest, and you take that into account
when you figure out what these data nay nean.

Li kewi se prednisone is used in oncology as well.

So ny conclusions fromthese data m ning

anal yses are that it is a tool that's currently

under evaluation in nost marketing safety
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assessnment. These signals do require interpretation
and val i dati on based on review of reports.

Certainly fal se positive signals in a sense wll be
identified, and the identification of themas false
positives really only follows a nore detail ed,

t horough anal ysis of the case reports thensel ves.

Fal se negatives, in the anal yses that
Dr. Szarfman has done, | really don't believe there
have been any in the analysis she's done, but this
really is still undergoing assessnent.

| feel that it does graphically
hi ghlight the conplexity. it wasn't meant to
confound and confuse, but only to share with you how
difficult it is to put post marketing reports into
the context of drug causality, as well as the
context of therapies that are avail able.

And it does, | think, convincingly
identify how each drug is going to have its own
unique toxicity profile and, again, it's a
mul ti di mensi onal anal ysis of what drugs are
appropriate for marketing, what drugs are

appropriate for what patients.
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Now, | eflunom de was not identified
above a threshold for a greater than would be
expected rate in these anal yses, while other drugs
that we generally have a consensus are at a high
| evel of serious hepatotoxicity showed up.

This does not at all nean that acute
|l iver failure has not occurred or cannot occur wth
| efl unom de. It does suggest that the pattern of
reported hepatic failure events for leflunomde is
different than that for other drugs with known and
cl ear hepatotoxicity, such as troglitazone,
trovafl oxacin, val proate, flutamde, isoniazid, or
br onf enac.

So in summary, mny overall concl usions
regardi ng hepatotoxicity and | efl unom de are that
the biochem cally defined hepatotoxicity of ALT
el evations greater than three tines normal are not
unconmon; that serious drug induced hepatotoxicity
defined by hospitalization in databases where we
really can have a data driven rate to calculate are
rare in these three data bases that we | ooked at,

.02 percent.
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Acute liver failure and death have been
reported in the post marketing experience. W
cannot establish a rate based on those isol ated
reports, and cases of hepatocellular jaundice did
not occur in these |arge databases. So we can't
really quantitate what the rate woul d be, but
| ooking at the 13,000 patients that were analyzed in
t hese databases, in a sense we can say what the rate
is not likely to be, and again, as | had nentioned
earlier, if we were able to assune the patient,
13,701 were to have hepatocellular jaundice, it's
unlikely that the frequency of that event in
association with this drug would be nore than one
out of 5,000, and if we're going to take a ten
percent nortality for hepatocellular jaundice as a
rule of thunb, we would estimate that the rate of
death due to acute liver failure with | eflunom de
use woul d not be nore than one out of 50, 000.

When | ooki ng across drugs used to treat
rheumatoid arthritis, life threatening events are
associated with all therapies. W didn't even touch

on NSAI Ds today, but probably the audi ence as well
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as the panel is well enough aware of the potenti al
ri sks of NSAI D.

Qobvi ousl y DMARD drugs and bi ol ogics, and
this was obviously discussed in nore detai
yesterday, clearly all have their potential safety
concerns and risks that are being weighed in in
patients on therapy.

It's inportant for us and particularly
uni quely as the FDA, as the regul atory agency
involved with risk comruni cation, to characterize
and communi cate these rare but life threatening
events as coherently as possible for optiml use of
t hese drugs.

Thank you.

CHAlI RPERSON ABRAMSON:  Thank you very
much for a very conprehensive and, in fact,
schol arly presentation.

" mgoing to nove on to the next
presentation by Aventis Pharnmaceuticals and Dr.
Rozycki w Il present.

DR. ROZYCKI: Good afternoon, |adies and

gentl enmen, and once again, on behalf of Aventis, 1'd
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like to thank you for the opportunity to be here
today to discuss the safety issues that have arisen
with regard to Arava.

Qur presentation this afternoon is going
to focus on the benefit-risk profile of |eflunom de
or Arava, and if you look at the different parts of
the benefit-risk equation, on the benefit side we
feel that leflunomde is an effective and uni que
treatnent for rheumatoid arthritis. It has a unique
mechani sm of action. |It's already indicated to
treat signs and synptons and to retard radi ographic
-- | think that should be to retard structural
damage.

And as was discussed earlier today, the
possibility of adding to the indication for
i nprovenent in physical function, and as Anye Leong
so eloquently described earlier today, we feel very
strongly that it provides a critical therapeutic
option for patients with rheumatoid arthritis who
don't otherw se have that nmany options.

On the safety side of the equation, the

| ef | unom de safety profile we feel is well
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establ i shes between what is in the current | abeling
and what is in ongoing discussions with the FDA for
| abeling, and again, this is not to say that it is
w t hout adverse events or serious adverse events
even, but that it is an established safety profile.

So taken together, as we will discuss
t hrough the course of the afternoon, we feel the
benefit-risk profile for |eflunom de is conparable
to that of other DMARDs and justifies its continued
use in the treatnent of rheumatoid arthritis.

Just as an overview of our presentation,
Dr. WIIliam Hol den of Aventis' Epidem ol ogy
Departnent will provide an overview of the AE rates
for | eflunom de conpared with other treatnents. As
Dr. ol dki nd expl ained a short tine ago, there wll
be sonme overlap between the data sources that Dr.
Hol den wi || discuss and that Dr. Gol dki nd di scussed
previ ously.

But, again, Dr. Holden's enphasis wl|
be on a nore broad based view of the epidem ol ogy
and benefit-risk of |eflunom de.

Foll owi ng Dr. Holden, Dr. Vibeke Strand
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wi |l provide a rheumatol ogist's view of the overal
benefit-risk of |eflunomde, and then we'll wap up.
So if | could introduce Dr. Hol den
DR. HOLDEN: Thank you, Dr. Rozycki.
Good afternoon, M. Chairman, |adies and
gentlenen of the commttee. M nane is Billy Hol den
fromthe Aventis d obal Epi dem ol ogy Departnent, and
I'"d like to spend this part of the presentation
di scussing the ongoing activities in
phar macovi gi | ance and epi dem ol ogy that we've taken
with regard to | efl unom de.
I'"d like to first discuss a pool ed
anal ysis of the Phase 2 and Phase 3 clinical trial
data, then nove on to a brief discussion of
spont aneous reports and post nmarketing data, and
fromthere discuss and spend the bul k of the
presentation discussing two | arge epi dem ol ogi c
studies that we did after we anal yzed the early post
mar keti ng dat a.
The pool ed analysis relied on data from
the Phase 2 and Phase 3 pivotal clinical trials,

sone of which were described earlier today. There

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

306

were five Phase 2 trials, which included 550
patients, nostly taking | eflunom de.

There were five Phase 3 trials which
i ncl uded over 2,300 patients, half of whomwere
taking |l eflunom de. The data fromthese patients
were conbined into one data set, and cunul ative
rates per hundred person years were cal culated for
different events.

So there were a total of over 2,800
patients in the conbined anal ysis accounting for
about 4,400 person-years of exposure.

The first set of slides conpares
| efl unom de to nethotrexate on Labbe (phonetic)
scatter plots or line of identity graphs. These
graphs are interpreted by finding data points to the
| eft or above the |ine, which would indicate higher
rates for nethotrexate, and conversely points to the
right or below the line, which would indicate higher
rates for |eflunom de.

And what we can see here after six
nonths is that | eflunom de has slightly higher

cunul ative rates of infection, pul nonary
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hypertensi on, skin, and hepatic serious adverse
events when conpared to net hotrexate.

Met hotrexate treated patients had
slightly higher rates of malignancy and
cardi ovascul ar and thronboenbolic events.

After 12 nonths the cunul ative rates
follow the sane pattern, although now hepatic
adverse event rates are equal, and after 24 nonths
the patterns persisted, although differences in
pul nonary and infection are actually quite small

We then | ooked at hepatic events in nore
detail, and here hepatic refers to all of the events
captured by a series of predeterm ned COSTART codes
and includes both serious and non-serious events.
And by serious | nmean the regulatory definition,
whi ch includes events that resulted in
hospitalization, disability and death.

The transam nase el evation data actually
cane froma separate set of |aboratory results, but
sone of these results could have been captured in
t he hepatic adverse event code on the top if the

treating physician reported them as adverse events.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

308

And what we can see here is that
met hotrexate clearly has nmuch higher rates of al
hepatic events and transam nase el evati ons,
including three tines, five tines, and ten tine the
upper limt of normal.

At 12 nonths we see that this pattern
persisted, and again at 24 nonths we see that this
pattern persisted.

We repeated this entire analysis, this
time conparing | eflunomde to sul fasal azi ne, and at
six nonths we can see clearly that all of these
serious adverse events that were reported, with the
exception of cutaneous, were nore comon anongst the
sul f asal azi ne patients.

At 12 nonths, only cutaneous and
i nfection are higher anongst the | eflunom de, and at
24 nont hs, cutaneous and infection continue to be
hi gher in the | eflunom de group and the rate of
cardi ovascul ar and t hronboenbolic events is very
slightly higher anongst |eflunom de users as well.

When we | ooked at hepatic adverse

events, overall events are nore commobn anbng
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| ef | unom de patients. Rates of transam nase
el evations are clearly higher anong the
sul f asal azi ne users at six nonth.

And at 12 nonths both hepatic events and
enzyne el evations are nore conmon anong
sul f asal azi ne users, and at 24 nonths, hepatic
events and mld enzyne el evations are nore conmnon
anongst the | eflunom de patients.

So what can we conclude fromthis
anal ysi s?

First, conpared to nethotrexate,
| ef | unom de had conparable rates of serious hepatic
adverse events, possibly high rates of hypertension
and cutaneous events. Leflunom de users al so had
| oner rates of all hepatic events and transam nase
el evations through 24 nont hs.

Conpared to sul fasal azi ne, |eflunom de
had fewer serious adverse events except for
i nfection and cutaneous events. Transam nase
el evati ons were nore common anongst sul fasal azi ne
users, although all hepatic events were slightly

nore common anongst | efl unom de patients.
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Several signals were generated from
these data that relied on all of the avail able
safety data from Phase 2 and Phase 3 clinica
trials, but overall there was no clear denonstration
of an increase in risk for |eflunom de.

After the drug was | aunched in the fal
of 1998, we started our pharnacovigil ance
activities, which included Phase 4 clinical trials,
epi dem ol ogi ¢ studi es, the devel opnent and
i npl emrentation of risk managenent prograns and
i ntensive reviews of spontaneous reports and ot her
post marketing data, all perforned by a dedicated
safety staff.

"1l briefly review sone of these post
mar keti ng dat a.

Everyone here is famliar with the
limtations and bi ases i nherent in spontaneous
reporting. Just to nention a few, the adverse event
that's reported may not be related to the drug.
This caveat, in fact, appears on the Medwatch
reporting forms and may be related nore to the

under | yi ng di sease.
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Reporting rates thensel ves are not
nmeasures of incidents or occurrence. They are
nmeasure of reporting intensity, and the many factors
that affect the actual reporting of spontaneous
events, such as the severity of the event at the
time the product has been on the market and the
heal th care professional inclination to actually
file a report, all contribute either to under
reporting in nost cases or occasionally perhaps even
to over reporting.

W& t ake spontaneous reports very
seriously, and we use themfor several activities,
including the prioritization of safety reviews.
These events are reviewed in nore detail, and sone
of themare singled out for tel ephone and the
qguestionnaire follow up.

Spont aneous reports aid in the
identification of signals which we use in further
studies, and they facilitate discussion with
regul atory agencies around the world and focus
endpoi nts for epidem ol ogi ¢ studies.

What we can see here is the U S. and
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rest of the world exposure to | eflunom de, and we
use these data for denom nators in cal cul ating
reporting rates, and basically what we see here for
both the U S. and globally is that there's a steady
i ncrease over tine in the exposure to | eflunom de,
and these data can be interpreted in one of two
ways. Either nore patients are being exposed to the
| ef |l unom de or nore patients are using the drug for

| onger peri ods.

These data are through Septenber 2002,
and there are approxi mately 405, 000 person-years of
exposure. Through Decenber 2002, although not
represented here, there are about 450,000 person-
years of exposure.

Here are the reporting rates for acute
hepatic failure, and what we can see here, first of
all, is that relative to infliximb and etanercept
the rates are conparable, and we | ooked at these two
bi ol ogi c DMARDs because they were | aunched at
approximately the sane tinme as |eflunom de.

What we can al so see here, |ooking at

the yell ow squares on the bottom of the graph on the
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| eft, which represent the reporting rate for

met hotrexate, this underscores one of the hazards of
usi ng spontaneous reports for reporting rates, which
is that even though we know that this drug causes
hepati c events, because it's wdely prescribed and
because it has been on the market for 50 years and
prescribing physicians are famliar with its
toxicity profile, very few events are actually
reported.

In epidemology this is knowm as a
secular trend problem Specifically in
phar macoepi dem ol ogy, this is an extrenme exanpl e of
the Weber effect, which states that spontaneous
reports dimnish considerably after the first two
years a product has been on the narket.

Al so, the hepatotoxicity of nethotrexate
may be nore chronic than acute, and this would
contribute to its under reporting, although there
are, of course, cases of acute liver failure in RA
patients receiving nethotrexate.

We can al so see in the box on the right

the cunul ative reporting rates which, again, confirm
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that the leflunomde and inflixinmab and et anercept
have approxi mately equal reporting rates for hepatic
failure.

Anot her way of | ooking at these data is
to |l ook at the actual nunber of cases reported, and
what we can see here is that there are, in fact,
cases reported for nethotrexate; in fact, nore so
than the ot her conparator drugs.

The point here is twofold. First, acute
hepatic failure is reported wwth all of the DVARDs;
and, second, we should view these data with caution,
especially when reporting rates are cal cul at ed.

Anot her source of post marketing data is
the United State Network for Organ Sharing, which is
an organi zation that oversees transplants in the
United States and has been collecting data on
transpl ants since 1986. It has a | arge database and
has been collecting data on organ transplants since
that tine.

We | ooked at liver transplants from 1998
t hrough July of 2002, and when we | ooked at what

UNCS calls the etiology of the liver transplant, we
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found 15 transplants listing nmethotrexate toxicity.
In that sane tine period we found none for
| ef | unom de.

However, we are aware of two cases of
|l iver transplant associated with | eflunom de. One
is a recent case fromltaly. So it would not have
been captured in this database.

The other occurred in the fall of 2002
inthe US., but because these data and prior, it
was not captured here. This case, however, is very
confounded, and it's not clear that |eflunomde in
any event woul d have been listed as the etiol ogy.

And later 1'll show sonme exanpl es of
sone typically confounded cases, which are the norm
in our post marketing experience with this product.

So based on our anal ysis of spontaneous
report and other post nmarketing data, as well as on
the signals generated fromclinical trial data, we
decided to do an epidem ol ogic study to quantify the
ri sks involved with using |eflunom de.

The first study we did was a

retrospective cohort study using Aetna cl ains data.
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Aetna is a nmanaged care conpany in the United
States, which covers six and a half mllion |ives.
It has a | arge database with |inks between nedical,
pharmacy, and |lab data. It captures all in-patient
and hospital diagnosis clains, as well as all
di spense prescriptions for its nmenbers.

We chose the Aetna database for two
reasons. First, it had by far the | argest nunber of
| efl unom de users, well over 5,000, nore than any
ot her database that we exam ned when we initiated
the study in early 2001. And we exam ned all of the
publicly avail abl e databases in the United States
and i n Europe.

For exanple, the database with the
second hi ghest nunber of |eflunom de users, United
Health Care, had only about 1,900 | eflunom de
patients at that tinme. The GPRD in the U K only
had 200 users.

The second reason that we chose Aetna
was because it allowed access to source nedica
records, which we needed for case validation

pur poses.
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The tinme of followup in this study was
Sept enber 1998 t hrough Decenber 2000, and rheunmatoid
arthritis and di agnoses were identified through |ICD
9- CM codes.

The cohort itself was defined as al
patients diagnosed with rheumatoid arthritis who had
received a DMARD. Patients had to be 18 years of
age or older. The date of first DMARD rescription
had to be after Septenber 1st, 1998, and we excl uded
fromthe cohort patients who had experienced any of
the hepatic events of interest in the three nonths
prior to the start of the cohort.

The primary endpoints in the study were
hepatic events. W |ooked at hepatic necrosis,
hepatic coma, noninfectious hepatitis,
hepat ocel | ul ar jaundice, cirrhosis, elevated
enzynmes, and sonme nonspecific |liver disease codes.

The secondary endpoints in the study
i ncl uded serious cutaneous di sease, hypertension
and respiratory infection, hematol ogi c di sease, and
pancreatitis.

Exposure was neasures through di spensed
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prescription data, and we defined several exposure
groups in this study, including |eflunom de,

met hotrexate, and DMARD nonot herapy. The DMARD
group includes biol ogic DMARDS, etanercept and
infliximb, as well as sul fasal azi ne,

hydr oxychl oraqui n, penicillamne, gold, mnocycline,
cycl ophospham de, and cycl ospori n.

We al so | ooked at three conbination
therapy groups: |eflunom de plus nethotrexate,
| ef | unom de plus ot her DVMARDs, and nethotrexate plus
ot her DMARDs.

Covari ates that we used in the analysis
i ncl uded age, gender, and conorbidities, which we
nmeasured using a nodified Charl eston index, as well
as the actual nunbers of conorbidities.

And the analysis included a sinple
description of a cohort in terns of age, gender and
person-tinme, and we used Poi sson regression to
estimate incidence rates.

And before | present the results, | want
to talk about the limtations of the study. W did

not have indicators of disease severity. W had no
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direct neasures of HAQ scores or joint counts,
things of that nature. And, in fact, we had imted
clinical detail.

We did not have data on the history of
rheumatoid arthritis, prior treatnments or
hospitalization, and we did not have data on over-

t he-counter nedication use, and of course, we had no
data on actual adherence to therapy.

W were not able to pull out the
bi ol ogic DVARDs from the others, not because we
didn't want to. W did, but because we did not have
direct access to the raw data due to privacy
concerns and had to work through an internediary who
passed all of our analytic requests to Aetna.

W identified in the database 40,594 RA
patients. The crude preval ence in the database was
0.6 percent. Three quarters were wonmen. Mst were
in the age range of 51 to 64. About 80 percent of
t hese patients were on nonotherapy or two drug
conbi nati on therapy.

And this is not different fromwhat one

woul d see in a typical rheunatol ogy practice. So
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these results are both generalizable and
characteristic of other data sets.

W had a total of over 83,000 person-
years of followup making this the | argest
rheumatoid arthritis cohort study ever perforned.
DVMARDs al one or in conbination accounted for 72,000
person-years of followup, and | efl unom de al one and
i n conbi nati on accounted for over 11,000 person-
years of foll ow up.

The exposure groups thensel ves were
conparable in terns of age, gender, and nean
exposure tines. The nmean exposure tine of patients
on leflunomde in this study was about 18 nont hs,
simlar to the other exposures, a little less than
t he DMARD group, which had about a two year nean.
And this year and a half nmean exposure tinme is in
accord with published data and presented data on
exposure tines to | eflunom de.

In terns of conorbidities, again
measured at baseline and at the tinme of the event,
the rates were conparabl e between | efl unom de,

nmet hot r exat e, and DMARD.
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Because our prinmary endpoint focus was
hepati c events, we validated a 20 percent sanpl e of
these clains used in the analysis, and we found 100
percent agreenent between the data in the nedical
records and the clains that were submtted for
hepati ¢ necrosis di agnoses, and over 80 percent for
all of the diagnoses.

The validation process is described
here. Aetna requested the necessary nedical and
ot her records, including | abs offering a financi al
incentive to respond. Data were de-identified, and
a trained clinical assessor reviewed them and
entered required data onto forns devel oped by the
FDA, Pharma, and the Anerican Association for the
Study of Liver D seases, which I will show briefly.

I"msorry if this is hard to read.
Basically the information captured here includes
hi story, prior hepatic disease, drugs used, |ab
tests, and other results, and on the second page
there's data on conorbidities, as well as
occupational and environnental exposures.

The validation effort was | abor
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intensive and very tinme consum ng, and such efforts
were critical to the validity of a study becom ng
increasingly difficult due to H PAA and ot her
patient privacy |egislation.

W can see here the overall cohort rates
for the various endpoints of interest, and what it
shows is what we know about the natural history of
rheumatoid arthritis. In other words, this is a
relatively sick population, one that carries with it
an excessive burden of illness.

And this, by the way, is one of the
great chall enges of doing epidem ol ogic studies in
rheumatoid arthritis. It is extrenely difficult to
di stingui sh between the intrinsic effects of RA and
the effects of the nedicines that are used to treat
it.

Any endpoi nt experience was about 140
per thousand person-years of exposure, and here any
endpoint refers to the limted nunber of endpoints
that we included in the study. So this rate
underestimates what's happening to this popul ation.

For hepatic events, there are about
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ei ght per thousand person-years. They were
relatively high rates of hypertension and
respiratory in this cohort.

When we focus on the cunul ative hepatic
rates anong the different treatnments, and these
rates represent a mx of chronic and acute |iver
effects, what we see is that there's no difference
bet ween any of the exposure groups, and this
i ncl udes the nonotherapies, as well as the two drug
conbi nati on therapi es.

When we focus on nore severe hepatic
events, this slide shows very clearly that the rates
for hepatic necrosis, hepatocellular jaundice,
cirrhosis and noninfectious hepatitis are virtually
equal across the board.

And again, when we further drill down to
hepati c necrosis where we had 100 percent agreenent
on the validation form we again see, despite the
| ow nunbers, that there's no difference between the
three mai n exposure groups.

Al t hough tine doesn't allow ne

presenting themas pattern of results in which we
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saw for | eflunom de users conpared to the rates in
ot her DMARD users, we saw a conparability of rates
for every endpoint that we exam ned, i ncluding
severe cutaneous di sease, hypertension, respiratory,
hemat ol ogi ¢, and pancreatic events.

Again, this was the | argest rheumatoid
arthritis cohort study ever perforned. It was
performed in a closed systemin which all nenbers
are known, all denographics are known, all dispensed
DVARDs are captured, one in which in-patient and
out - patient diagnosis clains are captured, and one
in which we could validate certain outcones.

The design of the study allowed us to
fol | ow changi ng nmedi cation patterns in patients and
nmeasured directly the strength of the association
bet ween the drug exposure and different endpoints.

These facts, of course, do not prevent
channel i ng bi as, the phenonenon that occurs when
patients with different | evels of disease severity
are preferentially prescribed one drug over anot her.

Although it's difficult to hypothesize about

theoretical biases in a study, in this case it may
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be that patients with nore severe RA were , in fact,
channeled to |l eflunom de. Leflunom de was the first
new DMARD i n a decade, and no DVARD wor ks
consistently for the long period of tine that the

di sease persi sts.

It's not unreasonable to assune then
that many RA patients perhaps sicker than the rest
were put on | eflunom de. The channeling effect
woul d result in an exposure group with nore severe
RA than the others, and bias this study against
| ef | unom de.

But the bottomline and the take-hone
nmessage fromthis study is that the rate of hepatic
and ot her endpoints that we saw in the |eflunom de
exposure group were conparable to the rates in the
ot her DMARD exposure groups.

Aventis wanted to replicate the study.
We asked Professor Sammy Suissa of McG Il University
in Montreal to do a second study for us and to do it
i ndependently. He has given ne perm ssion to
present the results of his study, although he is

here hinself to answer any questions about it.
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The design of Professor Suissa's
investigation is a nested case controlled study,
which neans it's a case controlled study perforned
in a predefined cohort of patients.

The cohort itself canme froma
conbi nation of two very |arge databases. Again,
these are cl ains databases from U. S. nmanaged care
conpani es covering about 26 mllion lives in total.

The time of foll owup was Septenber 1998
t hrough the end of Decenber 2001, and again,
rheumatoid arthritis and di agnoses were determ ned
t hrough | CD- 9- CM codes.

The cohort was defined simlarly to the
way we defined it in the Aetna study. Patients have
to have an RA diagnosis. Patients have to have a
prescription for DVARD after Septenber 1st, 1998.
Patients had to be 18 years of age or ol der at the
time of entry into the cohort. Patients needed
three nonths eligibility prior to entering the
cohort, and again, patients who experience any of
the endpoints of interest in the three nonths prior

to entry were excluded fromthe cohort.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

327

The cases or endpoints in this study
were of two types. The first required
hospitalization, and these included hepati c,
hemat ol ogi ¢, cutaneous, |ynphona, infection,
pancreatitis, and pneunonitis events.

The second type of case did not require
hospitalization. Cases were both out-patient as
wel | as hospitalized, and they included |ynphoma and
opportuni stic infection.

Controls were matched ten to 100 on the
date of the cohort entry, and of course, they had to
be at risk for the event on the day of the case
event .

Exposure, again, was identified from
di spensed prescription data.

Prof essor Sui ssa defined several
exposure groups in this study, including
net hot r exat e nonot herapy, which was used as the
reference, |eflunom de nonot herapy, and in
conbi nation with other DVMARDs, which include
hydr oxi chl oroqui n, sul fasal azi ne, gold, m nocycline,

chl oranbucil, penicillam ne, cyclosporin, and
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cycl ophospham de; a separate biol ogic DVARD group,

i ncludi ng etanercept and infliximb, and in this
study NSAI D and Cox-2s and gl ucocortocoi ds were used
as covariates in the analysis rather than as
separ at e exposure groups.

O her covariates in the study included
age, gender, the source of the data, conorbidities,
and the non-use of DMARDs in the year prior to the
event. The analysis itself relied on conditional
| ogi stic regression to estinmate relative risks
during the year prior to the indexed event.

The reference for the relative risk
analysis is nethotrexate, which by definition has a
relative risk of one.

Prof essor Suissa al so defined current
use of |eflunom de as a prescription within 90 days
of the indexed event and past use of |eflunom de was
defined as any other use during the prior year.

Agai n, sone of the limtations of this
particul ar study, despite its size, certain
di agnoses were very rare. Serious cutaneous events,

there were only three: interstitial pneunonitis, 12
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cases, and |ynphoma, five cases.

There was no ability to validate the
di agnoses in the study. These are proprietary
dat abases, and they did not allow access to the
source nedi cal records.

The cohort itself included about 42,000
RA patients. The nean age was 49 in one database
and 59 in the other. Again, about three quarters of
the cohort were femal e and about 15 percent had used
| efl unom de at any tine during follow up.

There was a total of about 51, 000
person-years of followup in this study. These are
the total cohort event rates. They're on a
different scale than the Aetna study. Again, these
are hospitalized cases. So the rates would be
smal | er.

Any event experience was about 90 per
10, 000 person-years, five per 10,000 for hepatic
events; hematol ogi ¢ about 30; and infection about 42
per 10,000 person-years of exposure.

Now, let's focus on the serious hepatic

events, that is, hepatic events that resulted in
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hospitalization. Again, in this analysis,
everything is relative to nethotrexate nonot herapy,
which has a relative risk of one. Wile there were
seven cases anongst the nethotrexate nonot herapy
group and two cases anongst the | efl unom de group,
this resulted in an adjusted relative risk of 0.9,
with a wide confidence interval

The relative risk as adjusted for age,
gender, the clains database fromwhich the case
arose, nonuse of DMARDs in the prior year, and the
use of NSAI Ds, Cox-2s, and gl ucocorti coids.

Two | efl unom de events that occurred did
occur in conbination use, which didn't radically
alter the relative risk. It went to 1.6 with an
even wi der confidence interval, and they both
occurred in the past as defined by Professor Suissa,
resulting in an elevated relative risk of 2.6, but
with an even wi der confidence interval

Al t hough not the main focus of this
study, of no small interest here is the el evated
ri sk that was seen for biological DMARDs of 5.4,

with a confidence interval of 1.2 to 25.
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The two | efl unom de cases are presented
here in narrative form The first was in a 77 year
old femal e who had recei ved nethotrexate for at
| east two years, and hydroxychl oroquin for ten
nonths prior to getting |eflunom de therapy. She
had received only a one nonth prescription for
| efl unom de nine nonths prior to being hospitalized.

She received azathioprine two nonths prior to being
hospitalized, and her hospital diagnosis was of
acute and subacute necrosis, unspecified hepatitis,
hepati c coma and respiratory abnormality.

The second case occurred in a 55 year
old mal e who had recei ved nethotrexate therapy for
at least six nonths prior to getting |eflunom de.

He had received | efl unom de prescriptions for seven
nont hs, which ended ten nonths prior to
hospitalization. He continued nethotrexate therapy
until two nonths prior to hospitalization, and he

al so had azat hi opri ne therapy added four nonths
prior to being hospitalized, which continued up to
his hospitalization, and his hospital diagnosis was

of abnormal |iver tests and non-al coholic cirrhosis.
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And these point of these narratives is
to denonstrate how remar kably confounded they are,
and again, in that regard, simlar to the
spont aneous reports that we get.

Again, tinme doesn't allow ne to present
all of the data, but this pattern of no increase in
risk was seen for the other endpoints in the study.

What we saw, again, no increase in risk for al
serious events, serious hepatic events, serious
hemat ol ogi ¢, pancreatic or opportunistic infection,
septicem a events.

So to summary sone of the results of the
phar macovi gi | ance and epi dem ol ogy efforts that
we' ve taken, the pool ed analysis of the Phase 2 and
Phase 3 clinical trials showed that the adverse
rates of |eflunom de were conparable to
sul f asal azi ne and net hot rexate.

Anal ysis of the post marketing
surveillance data showed that the hepatic failure
rate of |eflunom de was conparable to other biologic
DVARDs .

The Aetna cohort study showed t hat
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hepatic and other event rates of |eflunom de were
conparable to rates of other DMARDs, and the nested
case control study corroborated this by finding that
there was no increase in risk of serious hepatic and
ot her events in the |eflunom de exposed group
relative to ot her DVMARD groups.

Now, in epidemology we're trained to
see the forest through the trees. W try to put
things in context by getting a feel for the data,
all of the data that are available and relevant to
address an issue. The issue here is the safety of
| ef l unom de relative to the other DMARDSs.

The anal yses presented here each have
their strengths and weaknesses. Individually they
provide incremental pieces to a |arger puzzle. W
are not claimng that |eflunomde is wthout
toxicity. \What we are claimng, based on the
anal yses presented here, the forest, if you will, is
that relative to the other DVARDs, |eflunomde is
just as safe.

Thank you.

Now I'd like to present Dr. Vibeke
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Strand, who will talk about the benefit-risk profile
of | eflunom de.

CHAI RPERSON ABRAMSON: Excuse ne. As
Dr. Strand is comng to the podium | just want to
say that because we're running a bit late, we're
going to work through the break. So anyone who
wants to take a personal break during this time can
feel free to do so.

DR. STRAND: So as you all get up to
| eave the room - -

(Laughter.)

DR STRAND: -- | will nowtry to give a
perspective froma rheumatol ogi st's point of view of
the benefit-risk profile of this product.

| think we all know rheumatoid arthritis
is a unique and severe disease to a heterogeneous
popul ation. W know that our patients have | ong-
termdeterioration in physical function and health
related quality of life, but two year data is
rel evant even in the context of 20 or 30 years of
di sease because we haven't had two year data unti

the | ast several years, where we've now had five new
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DVARDs i ntroduced.

Current practice has clearly changed.
Qur aimis nowto halt disease progression, and we
certainly want to inprove physical function and
health related quality of life.

There's still a need for nore therapies
in rheumatoid arthritis despite the five new DMARDS
or DMARTs, as Dr. Sinon nentioned this norning. Not
every one of themworks in every patient. Not every
patient responds to every therapy. As we've talked
about several tinmes, they have a |ong duration of
di sease with a long-termloss of function and | oss
of ability to work inside or outside the hone.

There are few, if any, spontaneous
rem ssions and few, if any, cures. | think what's
nost inmportant is that tachyphylaxis devel ops with
this disease to al nost every therapy, and | think
that was a very striking point that Dr. Fries
poi nted out to us this norning when he showed HAQ
data with nethotrexate therapy long term

Leflunom de I think you have heard and

di scussed and deci ded even that it does have some
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denonstrated efficacy. W know that it inhibits X-
ray progression. It relieves the signs and synptons
of rheumatoid arthritis, and it al so i nproves

physi cal function and health related quality of

life, but the point really is that it's conparable
to nmethotrexate, our gold standard, and it's
conparabl e to the biologic DMARDs or, shall we say,
t he new DVARTs?

And there's been a | ot of discussion
about the |eflunom de versus nethotrexate trials.
This is the US301 study. This is the MN302 study.
This is the 12 nonth data where nunerically and at
| east statistically in MN302 there were differences
bet ween the two therapies.

These studi es were, however, powered to
show equi val ency between active treatnents, and when
you | ook at the data over the two years in the year
two cohort what you see, in fact, are very
consi stent responses and, nost inportantly, the
di fferences between nethotrexate and | eflunom de in
this study at one year and this study at two years

are | essened, and so they becone nore obviously
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conpar abl e, and one could argue that two therapies
whi ch are equivalent will performdifferently, one
better in one study, one better in the other.

And the sanme may be shown al so for the
ACR 50s, and the point here is that virtually every
treatnent group, the ACR 50 responses, which are
probably what we nost want to see in our patients
synptomatically, represent nore than 50 percent of
the ACR 20s in all of the treatnent groups, and if
we | ook at the ACR 70s, although they are really to
small yet with our therapies to give us statistical
conpari sons. You can see that there's not a snal
nunber of patients who have really very striking
clinical responses.

These are the responses over tine and
the HAQ disability index, again, in the year two
cohorts between the three studies, the point being
that patients begin with baseline HAQ disability
i ndi ces of between 1.2 and 1.6, and they end up with
HAQ disability index indices nean scores of 1.6 to
1.0, and whether that's MCID or nore, it's

clinically nmeaningful for sure, and I think we can
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agree to that.

Finally, it |ooks very conparable to the
data in the ERA study wth etanercept and
met hotrexate in patients with early disease, 11
nont hs of di sease who woul d be expected to inprove
quite rapidly from baseline scores of 1.6 and HAQ
disability index, and, in fact, they do, and this is
mai nt ai ned over 24 nonths, but we did not have the
data to show the slide.

This is the ATTRACT study that we tal ked
about earlier today, and again, this is an ITT LOCF
study, but the point being patients remain on
net hotrexate in both of these treatnent groups, but
t hose who are receiving nethotrexate plus placebo
begin to deteriorate long termconpared to the
i nfliximb group.

W tal ked about health related quality
of life and inprovenent in those domains which are
different than just physical function or role
physical. | think we can say that it's clinically
meani ngful if a group of patients now reach what are

neant to be age and gender nmatch norns for that
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popul ati on.

And we see that also with the PCS score,
with | eflunom de, nethotrexate, and Dr. Ware is
performng a nmeta anal ysis of PCS, MCS and SF-36
data with arthritis therapies and have told us that
this is the largest effect size he's seen in the
PCS.

This is conparable data, again, with
net hotrexate and etanercept in the early RA study at
12 nont hs.

And finally, although this is presented
differently, this is data, again, showing clinically
meani ngful inprovenents in the PCS scores, in the
i nfliximab/ATTRACT trial with active therapy on top
of failed nethotrexate.

So the results with [eflunomde in terns
of benefit, they're clinically meaningful whether
MCID is the appropriate definition or not. The vast
majority of patients are inproved, and I think you
woul d agree wwth ne that these are conparable to
i nprovenents that have been observed with both

nmet hotrexate in recent clinical trials and also with
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t he bi ol ogi c DMARDs.

Now, what can we say about risk
eval uation? You've heard extensively about it this
afternoon. So | will try to briefly highlight it,
especially since no one is getting a break.

Qui ckly, the type of nonitoring we do
for nethotrexate and | efl unom de are LFTs, but al so
CBCs, and just to | ook at across the random zed
controlled trials, Phase 3, you can see the
percentage of AEs for CBCs and LFTs, SAEs in bl ue,
and treatnment related SAEs, and this is a profile
that is at |least positive for |eflunom de conpared
w th nmethotrexate and sul fasal azi ne.

At year two one m ght expect better
tolerability. One sees better tolerability, but one
still sees a positive profile for |eflunom de
conpared to nethotrexate and sul fasal azi ne.

What about rare adverse events? W
tal ked a | ot yesterday about |ynphonas and so on.
This is the incidence of |ynphoproliferative
di sorders or |ynphomas in the Phase 3 clinica

trials wth | eflunom de, placebo, sulfasal azi ne,
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nmet hot r exat e. This is per hundred patient-years,
whi ch represents .012 per thousand patient-years,
and . 020 per thousand patient-years for nethotrexate
and |l eflunom de. They are certainly not different,
and this m ght be what we could consider the
background incidence on our standard DVARD t her api es
in a disease that is prone to have devel opnent of

| ynphoproliferative di sorders.

As you can see, also interstitial
pneunonitis is represented only in nethotrexate,
reversible renal failure, again, only in
met hotrexate, and agranular cytosis only in
sul f asal azi ne.

In terns of the safety profile then, |
thi nk you can agree that the year two safety profile
is conparable in data that was presented both in
the briefing docunent and di scussed earlier, and
basically we really believe by the controlled
clinical trials that the serious hepatic adverse
events are very conparable to nethotrexate and
sul fasal azine with the exception of one severe

hepat ocel l ul ar injury hospitalization which reversed
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conpl etel y.

Wthdrawal s due to adverse events with
| efl unomde in these pooled trials really were quite
conparabl e with sul fasal azi ne and net hotrexate.
There were fewer serious adverse events with
met hotrexate which were treatnent related. There
were fewer hepatic events than nethotrexate. There
wer e conparabl e serious adverse events with
sul f asal azi ne and conpar abl e hepatic events, and
sul fasal azine in general is not thought to be as,
quot e, hepatotoxic, unquote, as nethotrexate.

VWhat did we | earn fromthe post
mar keti ng surveillance? WlIl, there was a fair
anount of discussion about the post marketing
surveill ance yesterday, but first I want to just say
what is the world of, the universe of use of
| ef | unom de.

Vell, this is a rheunatol ogi st
prescribing and this is actually a physician panel
data for prescribing use through Decenber of 2002,
indicating that there are approxi mately 294, 000

scripts through 2002 in the United States, and of
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those prescriptions witten, 84.4 percent of them
are witten by rheunatol ogists. It's conparable we
see for etanercept and anakinra. W can explain the
differences with both infliximab and nethotrexate,
in part, because of the difficulty in tracking

met hot rexate use and al so because of concom tant use
of nmethotrexate with infliximab and its use in
Crohn's Di sease as a nonot her apy.

What have we tal ked about about nean

exposure time to leflunomde? Well, it is not four
nonths or 4.5 nonths. 1In the Aetna study it was a
mean of 19 nonths. |In Fred Wl fe's database, it's a

mean of 15 nonths, and in the Ei sen data which has
been published as abstract formand it's in
publication now, it's 17.6 nonths.

And worl dwi de until approximtely Mrch
of 2003, we could say that approximately 600, 000
rheumatoid arthritis patients have received this
t her apy.

So if we ook at reporting rates in
terms of post nmarketing surveillance, it's very hard

to define a rate, but one can take the Medra
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(phonetic) terns as reported to the FDA, and one can
take I MsS data for prescription use and cone up with
an estimated denom nator and try to cone up with an
estimated reporting rate.

It's agreed that this is only an
estimate. It's not accurate, but it often can give
us at | east sone conparisons that may be useful

We're used to | ooking for hepatic
failure, interstitial lung disease, serious skin
reactions in part due to nonsteroidal use, as we
know, with Stevens Johnson and TENS Syndrone.
Vasculitis and | ynphomas, of course, are thought to
be part and parcel of both the di sease and
potentially its therapy.

So |l will run through these very quickly
sinply to show you sone patterns and not to try to
say that we can generate significant nunbers from
t hem

This is already what Dr. Hol den has
shown you for reporting rates for hepatic failure,
and we know that although this rate is flat, we've

seen that there are cases reported, in fact.
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This is for interstitial lung disease.
This is what we've seen with cutaneous reactions,
and this is just through the end of 2001.

This is vasculitis.

And this is | ynphoma as we've been
di scussing, and again, this is through fourth
quarter 2001.

W' ve also realized that recently, even
since the cyclosporin clinical trials, that we need
to recogni ze hypertension as a conorbidity in our
pati ent popul ati on; pancytopeni a because of the
associ ated marrow abnormalities froman infectious
aut oi mune di sease that is chronic; sepsis and
tubercul osis that was di scussed yesterday; and
denyelinating disorders which have becone
i ncreasingly recogni zed.

And there are sone interesting patterns
here. This is hypertension. This is pancytopeni a.

This is sepsis and tuberculosis, and this is
denyel i nati ng di sorders.

So in terns of a rheumatol ogi st point of

view, | think we could argue that leflunomde is
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conparabl e to nethotrexate wi thout the known
interstitial lung disease or the known reversible
renal failure, and reports of these types of adverse
events and other rare ones and ones that are

i ncreasi ngly becom ng recogni zed certainly there may
be sone differences between | eflunom de and the

ot her new DVARTs, but they represent signals of
potential risk, but they say that they're conparable
t her api es.

Spont aneous reports of acute hepatic
failure are really rare. They are confoundi ng
factors that are very comon, as we've discussed.
The exact incidence is really unknown, and | think
we could argue again that reported rates are
conparable to the other new DMARDs, at |east based
on our surveillance data and these cohort studies.

Briefly, fromthe Aetna cohort study,
the nested case control study and Dr. Fred Wl fe's
nati onal data bank, rheumatic di seases, we've seen a
very simlar pattern. Basically the rates of
hepatic events observed with | efl unom de were

conparabl e to the other DMARDs, be they biol ogics or
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be they in conbination.

In the nested case control study, there
did not appear to be an increased risk for adverse
events that were associated with liver or
hemat ol ogi ¢ or pancreatic adverse events or serious
opportuni stic infections or septicem a.

And in the national data bank, rheumatic
di sease, by Dr. Wlfe, in fact, the events for |iver
hepati c adverse events, conorbidities,
hospitalizations, and |iver biopsies, which in fact,
are easy things for patients to recall in surveys
performed on a six nonths basis, there did not
appear to be an increased risk for patients
receiving |l eflunom de versus those receiving
met hot r exat e.

And Dr. Wlife is available to discuss
this in nore detail.

Now, the estimates of serious liver
adverse events range between a | ow or a high of one
in 3,000 to one in 5,000, following Dr. CGoldkind's
very detail ed and exhaustive review.

What are the background rates? Well,
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they range all over the map here, too. | think we
can say that in the context of what is occurring,
there is a signal, but it is a signal that indicates
that these events are very rare, and there is sone
evidence to say that patients with rheumatoid
arthritis may have a higher incidence of serious

i ver adverse events, i.e., those that can cause a
hospitalization.

Yesterday it was asked when this was
shown about the | ynphonma eval uations in the national
data bank what this group of patients neant because
they were the ones who were not receiving the
met hotrexate, infliximb or etanercept, and Dr.

Wl fe was very nice last night to performa brief
back- of -t he-sheet conputer analysis for us.

I"'mto point out that this is all
| efl unom de patients. So they may be receiving
| efl unom de in conbination with any of these above.

So it's not quite a conparable analysis, which is
why it's in a different color.

But the point is that there is

certainly, as | showed you for the random zed
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controlled trial database, no increased signal for
| ynphoproliferative of |ynphomas if we | ook at
what's observed versus the relative expected rate
and conme out wth this standard SIRs ratio that we
wer e | ooki ng at yesterday.
So in summary, the RCTs, the pooled

anal yses of the RCTs would really say that
| efl unom de i s conparable to nethotrexate and to
sul f asal azine. The post marketing surveillance and
the nested case control studies and the national
data bank for rheumatic di sease woul d basically say
again leflunom de is conparable to the ot her DMARDs.

It's conparable to the new biol ogic DMARDs as wel | .

If we tal k about the positive side of

this, and that is the nunber needed to treat, and we
have tal ked about this briefly before, calculated as
a reciprocal of an increnmental benefit, we go back
to the patient reported outcones. W can | ook at
the HAQ disability index. W can |ook at the PET
Top 5 despite its criticismas nmaking the HAQ t oo
conplicated. The patients didn't appear to have

troubl e conpleting those case report fornms on a six
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nont h basi s.

And the SF-36 PCS, we see very
conparabl e results, and of course, what's very
interesting is if you ook at this data, you find
out that the physical functions that are queried in
the HAQ are inportant to patients in very different
ways, and approximately 40 different lists of the
top five functions cone out when we | ook at this.

And we can see that for |eflunom de
versus nethotrexate, as well as nethotrexate versus
pl acebo, there are benefits that are offered by
t hese therapies.

Anot her way to quickly | ook at
net hotrexate conbination trials' step-up therapy,
Dr. Hochberg's analysis, and he's in the audi ence,
too, if you want to ask questions. Based on the ACR
20, 50 and 70, when a DVARD or a DVART is added to
fail ed background net hotrexate therapy, we can see,
again, that the positive benefit, |ow NNT val ues are
quite evident for etanercept, infliximb or
| efl unom de, as well as Anakinra until we get to

the ACR 70s, which are difficult to conpare

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

351

statistically at any rate.

So the conclusion in nmy mnd woul d be
that | efl unom de does provide significant and
sust ai ned i nprovenent in signs and synptons and
radi ogr aphi ¢ damage; inproves physical function over
two years in those patients who can tolerate this
therapy and stay in the trials, and this is
reflected in all domains of health related quality
of life.

The safety profile is conparable across
two years of treatnent in controlled trial settings,
and the benefit-risk profile really | ooks very
conparabl e to our gold standard, nethotrexate, and
t he newer biol ogi c DVARTSs.

What's inportant is that each of these
t herapi es has their own uni que benefit-risk profile.

We are rheumatol ogi sts need to be cogni zant of that
benefit-risk profile, but we've |learned hot to

noni tor our therapies, and we've denonstrated that
we can do that with nethotrexate.

It appears that that type of nonitoring

is what's required for |leflunomde, but in fact, it
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has had that |abeling since it's approval in
Sept enber of 1998.

So all of these new therapies, including
| ef |l unom de, represent inportant treatnents for this
chronic disabling disease in a popul ati on where we
still have very limted therapeutic options.

Thank you.

And now | am asked to go ahead and say
that this concludes the Aventis presentation so that
Dr. Ruth Day can have her nonent in the sun at this
hot podi um

(Laughter.)

CHAlI RPERSON ABRAMSON:  Ckay. Very good.

Thank you, Dr. Strand.

And Dr. Day wll be presenting
di scussion of |abeling rare serious events. Dr. Day
is from Duke University.

DR. DAY: Good afternoon, everyone. |
have a variety of comments about | abeling issues,
and the key concept is cognitive accessibility.

Cognitive accessibility is the ease with

whi ch peopl e can find, understand, renenber, and use
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drug information, and of course, do so in a safe and
effective way, and by people | nean both the health
care providers, physicians, pharnacists, et cetera,
and patients and caregivers.

Many cognitive principles underlie
people's ability to understand | abeling information.

Here are just sonme of them

I nformation | oad; how nmuch information
is too nuch? Yesterday we were tal ki ng about
potentially adding a warning, and soneone said, "Oh,
there's already too nuch in there already. Don't
put anything else in." So how nuch is too nuch?

Anot her principle is chunking, and
that's basically about putting together what goes
toget her, information about the same topic together.

Coding has to do with once you have a
chunk to give it a nane, to give it atitle or a
subtitle, and that hel ps people code it into nenory,
pull it out later, and understand it nore
t hor oughl y.

There are other kinds of cognitive

principles we won't be tal ki ng about today. One we
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will look at quite a bit is location. |If you're
going to add sonething to the | abeling, where m ght
it go?

The readability of the | abeling; the
ease With which people can actually conprehend or
understand the information; the extent to which the
| abel i ng enabl es you to focus your attention on sone
information and filter out other aspects versus
| ooking at a variety of things at the sane tine.

So there are a whole variety of
cognitive principles that have been well studied in
| aboratory situations for many decades.

So let's talk about |oad. How nuch is
too nuch? Odinarily when people think about this
in the context of |abeling, they focus on
information | oad. How many pages can we expect
peopl e to read and understand? How many words?

Vell, it turns out there is no answer to
t hat because what is inportant is not the
information | oad, but the cognitive | oad.

Cognitive load involves the nenta

effort that's needed to read and understand and
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remenber information so we can | ook at the nunber of
mental steps and the conplexity.

So if we were going to add a possible
warning, and I amgoing to put one up here; | am not
suggesting it should be a warning on any | abel that
we' ve ever heard of, but if we were to add a
possible warning like this one, "rare but life
threatening liver toxicity has been reported
including acute liver failure,”™ nowthis is a
potential warning that sone people mght entertain
for the current product that we're | ooking at today.

Soif we were to entertain adding this
to the | abel, the next question would be where
should we put it. What is the appropriate |ocation?

Well, there are a variety of possible
pl aces. (Qbviously the black box warning or the
war ni ng section, and there are reasons for putting
it one place or another, but we had asked what woul d
that | ook I|ike.

So here is the current page 1 of the
Arava | abel, and that's currently what's in the

bl ack box, and so it would be added to that, or it
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woul d go later on. |It's approximtely page 7,
sonething |like that, in the warning section.

Ckay. So it could be added in either of
those two | ocations, for exanple. But we m ght say,
"Does it matter?"

So that's the question I'd like to
address now. Does it matter if you're going to put
sonething in where you put it?

Well, in order to answer that question,
we took an enpirical approach in ny | aboratory and
did an experinent to find out. The basic procedure
is showmn here on the display. So over tine
participants study the |abel for a sufficient anpunt
of tinme, and then we ask themto performa variety
of cognitive tasks.

The content of those tasks includes
t hi ngs such as what is the indication and focus
specifically on warnings, and we're | ooking
particularly at liver failure, which is that added
sentence there.

And the tasks include things like free

recall, being able just to tell what all the
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war ni ngs were or some of the warnings were on the
| abel , and then recognition where you give them
potential warnings and have them say yes or no,
whether it was contained in the | abel.

So here is where we actually did inbed
that sentence, either in the black box or in the
war ni ng section, and |'ve provided that extra
sentence for you here in red just to alert you as to
where it was. It was not shown in red to the
partici pants.

So now we want to | ook at results for
the free recall experinment. Again, the question
asked to the participants is what are the warnings
provided in this |label, and we're going to plot
percent correct as a function of where they happen
to see it.

On a random basis, half of the
participants saw that added warning in the black box
up front and half of themsaw it in the warning
section later on, and you mght want to predict in
your own m nd which woul d be better.

And now that you' ve done that, let's
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| ook at the results, and it m ght surprise you.
Peopl e who got that added sentence in the warning
section did nuch better than did the people who got
it in the black box warning up front.

As a matter of fact, it was a two and a
hal f tinmes better percent correct in this
experinent. The sane data are now shown on the next
slide showing the full range fromzero to 100
percent correct in order to point out, and for sone
reason | have lost the -- oh, nmy gosh, ny gosh, ny
gosh. Don't look. Don't | ook.

(Laughter.)

DR. DAY: Al right. The data are shown
here with the full scale fromzero to 100 percent so
that you can see the overall performance |evel is
low. It is, but it's still two and a half tines
better for the people who saw it in the warnings
section.

Now we'l |l go to the next experinent, the

recognition paradigm In a recognition paradigm we

have basically a fill-in-the-blank item and we'll
say, "lIs such-and-such a warning that's provi ded on
SAG CORP
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this | abel ?"

And over a series of what we call
trials, we insert different things in there. So is
mal i gnancy a warning on the label? |s stroke a
warning on the label? 1Is liver failure a warning on
t he | abel ?

Let's | ook and see what happened j ust
for the liver failure item And there are the
results. Again, the people who got the information
in the warning section did better than those who got
it in the black box.

Let me add in now this blue |ine which
shows you where chance is. You m ght have noticed
overal |l performance was high, but chance is 50
percent because it's a two response alternative. On
each trial just say yes or no. Al right?

So the black box performance is nodest.

It's in the mddle range, in the 70s, and when it
was provided in the warning section, it was over 90
per cent.

Ckay. So we have two different research

paradi gns that have given basically the sane
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results. So now the question is: does it natter?
And the answer is yes.

The warni ng section |ocation did
increase the ability to renmenber the warning and
recogni ze the warning. Wwy? Wll, it seens kind of
obvious. It's in different |ocations.

That's not the only story. There are
ot her things going on here. Let's go back to that
concept of chunking that | told you about before.
Put together what goes together and separate it from
ot her things.

So let's go back and | ook at how we
added the sentence into the black box and the
warning as well, the warning section. You'll notice
that the new sentence just picks up where the | ast
sentence ended. GCkay? And all of those sentences
before it are about pregnancy, and then this is
about liver toxicity. And there are precedents for
this in | abeling.

Ckay. Another way to do it would be
this way, to | eave a space between all of the

pregnancy warni ngs and then have a new space for the
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liver toxicity.

An even better way would be to do that
and then do not only chunking, but coding. Gve a
nane to each one of those chunks of information.

So it isn't so nuch a black box is a
bl ack box is a black box. It's how you present it
that's going to nmake it nore or |ess effective.

Here are just sone ot her exanpl es of
ot her drugs currently avail abl e and what their
war ni ng sections look |like. This one goes on and
on, puts everything together. This one chunks
things into hepatotoxicity, pancreatitis, et cetera.

And so | would like to just tell you
that there are a huge nunber of experinents that
show t hat when you chunk information and give it to
peopl e, they do nuch better with it. They can find
it, understand it, renenber it, use it to solve
problenms in the future nmuch better.

There's over a half century of research
that says that chunked information is better
processed than unchunked. Simlarly for coded

versus uncoded information, give it a name so people
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can understand it, store it away, and then retrieve
it later when they need it.

So now, there are other issues. There's
legibility, and "mnot going to tal k about font
size, but I would like to address the notion or the
fact of capitalization. There are studies that show
that if you capitalize information, it's good for
war ni ngs, but it's good for warnings only when it's
a word or a phrase, such as "stop"” or "no
adm ssion.” Al right?

It is not good for text. People cannot
read text when it's all capitalized, and | do
research in nmy lab not only on drugs, but nedical
devices and with real patients, with college
students, with professionals. People conplain they
can't read the capitalization

So here is the sanme bl ack box warning
now i n the upper/Il ower case which facilitates
reading text, and there are exanples of this in the
PDR for approved drugs as well, and there's one
exanpl e.

So now another issue is readability.
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Wel |, going back to the current black box warning
for Arava, you'd say, "Well, what's the probl enf
It's only 48 words and three sentences. Qur
physi cians are smart people. Patients who are
notivated enough to take a look at this thing aren't
going to understand this."

Vell, it turns out that 66 percent of
the verbs inthis little passage are passes.
There's a huge anmount of literature in Cycle

Li nqui stics which shows it's harder to process

sentences in the passive voice. It takes |onger and
you're nore likely to make a m stake in
understanding it.

The grade level is 12, but that's really
an under estimation because there's a cutoff in that
score. It doesn't go any higher than 12.

And furthernore, there is a problem
about readability. Readability is not the sane
thing as conprehensibility. Readability is not the
sane thing as conprehensibility.

What is readability? There are |lots and

| ots of different neasures out there. They all use
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two types of things, that is to say, word
famliarity. How frequent in the | anguage are the
words in the sentence and sentence | ength, nunber of
wor ds per sentence? That's all it is.

So there are ways to artificially bring
that readability | evel down to sone nice |evel, and
especially in patient materials, say in ned. guides
or other kinds of things that are oriented
specifically to patients.

You can mani pul ate and bring the
readability | evel down to whatever your target is,
sixth grade, eighth grade, whatever it is. That
does not insure conprehensibility.

For conprehensibility we have to | ook at
the nunber of propositions or idea units packed into
each sentence because that can overl oad cognitive
processi ng, and then also the syntactic or
grammatical conplexity and other factors as well.

So let's ook just a little bit at
|l inguistic structure. Here is the current black box
warning for this product, and I've put in red all of

those extra little words, nostly prepositions.
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So the first sentence is, "Pregnhancy
nmust be excluded before the start of treatnent with
Arava." Not too bad, but let's go to the | ast
sent ence.

"Pregnancy nust be avoi ded during Arava
treatnent or prior to the conpletion of the drug
elimnation procedure after Arava treatnent." That
is hard to process, which brings up the whole notion
of lard.

(Laughter.)

DR DAY: Lard is extra words in a
sentence that make it difficult or hard to extract
its basic neaning. There is a gist or a basic
nmeaning in a sentence, and extra words can make it
difficult to get at it.

And there is a de-larding procedure.
You can rewite --

(Laughter.)

DR. DAY: You can rewite each sentence
using only essential prepositions. Prepositions do
exi st for a purpose in the |anguage, you know, but

use only those that are essential, and full verbs.
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So get rid of the "is" verbs wherever possible, such
as passives and the situations, and nmake the verbs
have action in them

So here is an exanple. "This sentence
is in need of an action verb," is a "lardy"
sentence, and if | de-larded it, it would say, "This
sentence needs an action verb." So those of you who
do have the handout, there was a slight typo. The N
is not there. So "this sentence is in need of an
action verb" goes to "this sentence needs an action
verb."

kay. So let's go back to sentence
nunber one in the original. It would go from
"pregnancy nust be excluded before the start of
treatnent with Arava" to "excl ude pregnancy before
starting Arava treatnent."

Okay. So | de-larded the whol e thing,
and there are different ways to do it, but the
original versus the de-larded version, we can now
conpute the lard factor.

(Laughter.)

DR. DAY: The lard factor is sinply the
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nunber of words in the original mnus the nunber of
words in the revision divided by the nunber of words
in the original, and we saw fornulas like this
yesterday for other purposes.

(Laughter.)

DR. DAY: Wen you do that, the lard
factor for the current Arava box warning is .23.
That neans there's about one quarter of the words
are extra words that are going to nake it nore
difficult to pull out the neaning.

Now, why should we care? |If you really
wor k, you can understand that box, but there's so
much in there. You have 40 patients sitting out
there. You' ve got to work with this one, et cetera,
et cetera. So there's a problemof nental econony
her e.

And if it's so difficult to dig out what
you need from | abeling, people are going to go to it
| ess and | ess and probl ens can happen.

Ckay. So there are many ot her
experinments | could talk about on readability and

attention and conprehensi on, nmenory, problem
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sol vi ng, deci sion maki ng.

In the interest of tinme I'"mnot going to
throw anynore research reports at you and anynore
nunbers, but getting back to our results here today,
the overview slide that | showed you before, we can
now answer the why question a little bitter.

Wy do we get those results? Because we
made a box warning. W nade the information in a
certain way so that | ocation was certainly rel evant,
but al so chunking, legibility, readability,
conprehensibility. And if we can just enhance al
of those, we could probably put it lots of different
pl aces, and it would be attended to, renenbered, and
understood nore readily.

So a bl ack box can, indeed, be
effective, and | |lost ny nunber one there. | don't
know why. And a black box will be effective when
it'"s legible and it's not all capital letters, when
it is chunked by type of warning, and when those
chunks are coded, titles for those chunks.

And of course, there are advantages to

both the black box and the warning section for this
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type of information. The black box is great. It's
up front. There's a trenendous anount of
i nformation that shows.

I f you give people a whole |ong set of
information, they're nost likely to get the
begi nning and the end, but they |lose stuff in the
mddle. This is called the serial position effect.

So it "s up front right where you have peopl e, and
they're going to do well with that.

It's also in a box. It's visually
distinctive, and furthernore, it serves an alerting
function in this kind of docunent which we all know
about .

There are advantages to putting things
in the warning section. There's the context of
having all the warnings together and al so the
specific types. There is a whole section of
hepat ot oxi ci ty.

So let's step back fromall of this

right now and tal k about information in | abeling.

Labeling serves a | ot of purposes. It serves a
regul atory purpose. It serves a |l egal purpose, et
SAG CORP
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cetera, et cetera.

And when peopl e are devel opi ng | abel i ng
there are a ot of reasons to put in a |ot of
things,a nd often the tendency is, "Ch, let's put
that in and let's put that in. Let's cover
oursel ves," and so on.

So let's say we had idea | abeling where
every possible thing that could happen is in there
and everything else is good and correct to the best
of our know edge. So everything would be physically
present.

However, it could all be physically
present, except it could be functionally absent.
That is to say if it is not presented with
sufficient cognitive accessibility, people are not
going to be able to notice it, find it, understand
it, remenber it or use it. So it is functionally
absent .

So I'marguing here for evidence based
| abel ing. Probably when | said "evidence based
| abel i ng" you thought of, "Oh, yes, let's put in al

the data fromclinical trials, post market
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surveillance, et cetera."

"' m al so suggesting that when there are
questions about the effectiveness of certain
| anguage and | ocation and so on for |abeling, that
| abel conprehension is a good thing to do.

We can get enpirical evidence for the
ef fectiveness of adding warnings and so forth. Now
| abel conprehension is involved in over-the-counter
drugs these days. So that's a regular part of
studies, and it is not required for prescription
drugs, but when questions like this cone up, we
really can get sone evi dence.

So what usually goes on? Well, we | ook
at everything that has to go in, and we have this
target in mnd of what's got to go in the |abeling.

Sointhe little cartoon here, there is the target
with the folder of all the stuff that everybody has
ever collected that mght to in the | abeling, and
then it cones down to, well, what can we put in?
And should this go in? And how should we say it?
And is it too nuch?

And then in the end, although many
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wonder ful deci sions are nmade, sonetines we can
actually be a little bit blindfolded and just say,
"Well, let's put it in just in case.”

That doesn't need to be the case. W
can, indeed, get enpirical evidence about these
| abeling i ssues, and so if we get enpirical
evi dence, we can then enhance our | abels, and they
can be nore effective.

Thank you very nuch.

CHAI RPERSON ABRAMSON:  Thank you very
much, Dr. Day.

Two of our menbers have to catch an
airplane to the mddle part of the country and both
of themare known for having no lard in their
answers.

(Laughter.)

CHAI RPERSON ABRAMSON:  So | woul d ask --
we're going to go to Question No. 1 on the safety
i ssue, and having heard what we have on the
| efl unom de benefits and hepatotoxicity, |I'd ask
first Dr. Wllianms and then Dr. Brandt to address

the first question.
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Consi dering the universe of available
di sease nodi fying therapies, is the benefit to risk
profile for |eflunom de acceptable for its current
i ndi cati ons?

Dr. WIlians?

DR. WLLIAMS: M answer woul d be yes.
| consider it anal ogous to nethotrexate in both
efficacy and toxicity, and | think it's a val uable
addition to the armanmentari um

CHAlI RPERSON ABRAVMSON:  Dr. Brandt.

DR. BRANDT: Yes. Sane reasons.

PARTI Cl PANT: No argunent here.

CHAI RPERSON ABRANMSON:  (Good.

(Laughter.)

CHAlI RPERSON ABRAMSON:  And | may j ust
put this question to the conmttee because the neat
of our discussion, | think, is nore on Question No.
2.

Does anybody di sagree anong the nenbers
of the commttee with the answers of Dr. WIIlians
and Dr. Brandt?

(No response.)
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CHAI RPERSON ABRAMSON:  So we have a
consensus that | think is clear in terns of the
ri sk-benefit of this drug, that the data, all things
consi dered, appear conparable to the other DVARDs
that patients are offered, and all drugs have their
different profiles, but there's an acceptable
benefit-to-risk profile for |eflunom de.

For the FDA perspective, is that --

DR. WOODCOCK:  Yeah. | would ask that
you ask the hepatologists to cooment on the totality
of the data, on the liver toxicity.

CHAI RPERSON ABRAVSON:  Yes. Definitely
| was going to focus nore on that in Question 2.

DR. WOODCOCK:  Fair enough.

CHAI RPERSON ABRAMSON:  And if there's a
serious difference fromthat that energes, we can
refocus on that. But for the nonent, going from
Question 1 to 2, | think that's the consensus on the
commttee, and then let's look at the liver toxicity
in the sequence of the questions if that's okay.

Al right. So if the answer is nunber

one, what | abeling or other comrunication of risk or
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ri sk managenment is warranted for optinmal safe use of
| ef | unom de?

And | think this is going to take a | ot
of discussion and involve the hepatol ogi sts.
woul d just ask because of the plane situation that
you have a comment or two fromDr. Brandt and Dr.
Wllianms, if they want to say anythi ng because they
may not be part of the nore extensive discussion.

DR WLLIAVS: | would like to just say
that with nost of these disease nodifying treatnents
that we're using to dealing with toxicity as
rheumat ol ogi sts that | have not seen anyt hing
presented here that was surprising that was not
al ready being nonitored for. | would not think that
any | abeling change woul d be necessary unless it was
to inprove readability as Dr. Day has suggested.

CHAI RPERSON ABRAMVSON:  Ckay, and, Dr.
Brandt, as a prelimnary conment?

DR. BRANDT: | think with respect to
content, | think we're okay the way we are.

CHAI RPERSON ABRAMSON:  So | think now we

shoul d go back into this issue of the liver toxicity

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

376

and get deeply into that.

DR. KWEDER  Excuse ne. Dr. Firestone,
we actually would appreciate it if on Question 1 if
you're done with Question 1, if you could take a
formal vote of the commttee. That would be very
hel pful, a yes/no.

CHAI RPERSON ABRAMSON:  Ckay. So why
don't we go around the table?

Yes, Dr. Day?

DR. DAY: | think sone of us would be
better able to do that vote once we've heard from
our colleagues on this issue, our |iver specialists.

DR. KWEDER  That would be fine. W
just want to make sure that we get a clear answer.

Thank you.

CHAI RPERSON ABRAMSON:  We do have both
Dr. Seeff and Dr. Lewis with us and would like to
hear what their thoughts are about both the adverse
event reports and the other information that we've
heard today.

DR. SEEFF: |1'mgoing to try to keep

|l ard out of it, but I may not be able to.
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| cane here with a slightly different
view, but | amconpelled with the data that | heard
t oday.

On the other hand, | think there's a
broader issue than just what's happening here with
this particular drug, and that is | don't believe
that we really know how to make a specific diagnosis
of drug hepatotoxicity. W are dependent upon
surrogate nmarkers, the surrogate markers being
enzynmes, am no transferase for hepatocellul ar
di sease, al k. phos. (phonetic) for cholestatic |iver
di sease, perhaps suggesting that this nmay be a
hypersensitivity reaction, the so-called Hy's view
that jaundice is what's the cause of this.

And, by the way, let ne just tell you
that | have been a hepatol ogi st for al nost 40 years,
and | started working with the em nent Hy Zi nmerman
in 1964, and I was with himall the way through
until he died. In fact, | was with himwhen he
di ed.

|"mvery angry with himbecause if he

were not dead, he woul d have been here instead of
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me, and | wouldn't have to go through this
interrogation. So --

(Laughter.)

DR. SEEFF: But | am concerned that we
don't know how to make a diagnosis, and | say that
because the reason why | have changed ny mnd is
that the data that | was given were not the sane as
what | heard today. Wat | got were the Medwatch
forms, and the Medwatch forns as | understand them
at least what | | ooked at, are absolutely or not
absolutely, but largely neaningless. There's just
not enough data in there to be able to make a
definitive diagnosis one way or another.

The data are not in there. There's a
| ot of information that is mssing. One of the
things that |1've actually nentioned to Dr. ol dki nd
that | think is seriously mssing and that we really
have to begin to think about for the future is the
fact that there are other products that people are
now t aki ng such as the alternative nedici nes and
her bal products that nmay, in fact, be responsible

for sone of the hepatotoxicity.
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In fact, | have seen a nunber of cases
now in which this has occurred, but unless one
actual ly asks that question, you don't know about it
because people are reluctant to tal k about it.

So | think we have mi ssing information
that would be very helpful in trying to define this.

| cane away with -- | was sent four groups of
Medwat ch forns. They were called acute liver
failure. | can't renenber. Severe |liver disease.
Some were fromthe United States; sone were from
Australia, and the question that | was asked was is
this definitely not; is this definitely yes; is this
probable or is this possible, and | had to cone away
with what | had to say that sone of these cases were
possi bl e based on the information that | was given
and the ability to try to understand what's goi ng
on.

Now it's easy enough to say, well, you
know, the patients were on other drugs that may, in
fact, have been inplicated. But, on the other hand,
if you were sonebody who owned the other drugs,

you' d say, "Well, it was the | efl unom de that was
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inplicated and not the other drug."

So, yes, indeed, it could be. W don't
know which it is, if indeed it is associated at all,
and so | think that this becones a real problem
particul arly when you have nmultiple drugs because
there is no definitive way that |I'm aware of,
although I"'min the presence of sone outstanding
hepat ol ogi sts and peopl e who are nuch nore expert
than I amin hepatotoxicity, who may, in fact, give
me the information, but | don't know specifically
how t o di agnose hepatotoxicity other than basing it
on tenporal relationship between the use of the drug
and the devel opnment of abnormal enzynes, and that
may or may not be correct.

The second thing that | think we need to
think about, and I think that this also transcends
t he discussion here, is the fact that we do know
that there is elevation of liver enzynes not
uncommonl y, but there appears to be a distinction
bet ween el evated |liver enzynes and hepatotoxicity
because sonetinmes the enzynmes go up, stay up at a

nodest |level, and may stay like that for a long tinme
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or go down despite the fact that you go on using the
drug.

We assune that that is absolutely
benign, and it may well be, but let ne rem nd you
that there are two parts to |liver disease that we
are concerned about. One is the acute problem
ful m nant hepatitis, patients comng into the
hospital because they jaundi ced, and so on and so
forth.

But there's a second part to liver
di sease, and it's a nost inportant part of liver
di sease, and that's the potential of chronic |iver
di sease, fibrosis. | think that actually in ny view
the nost inportant thing that we have to study and
research in liver disease is howto define fibrosis
wi t hout having to do |liver biopsies because al nost
all liver disease which is chronic, chronic liver
di sease, is sonething that may be associated with
progression to fibrosis.

| nmean an exanple is so-called non-
al coholic steato hepatitis, NASH that we sort of

set aside for so many years, is neaningless. Wll,
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NASH i s no | onger neani ngless. W've got a big
study at the NIH, thousands and mllions of dollars
bei ng spent on trying to understand NASH, and why?
Because we think that these people may be the people
responsible ultimately for so-called cryptogenic
cirrhosis and potentially even hepatocellular

carci nona.

Hepatitis C, the big problemis not
acute Hepatitis C. It's chronic Hepatitis C, and
it's not chronic Hepatitis C per se. [It's advancing
fibrosis. People die only if they have cirrhosis
largely. Well, they die fromobesity. They die
from di abetes. They die fromtoo nmuch drinking.

But if it's liver disease and they have
Hepatitis C, they're going to die if they cirrhosis
either fromend stage |iver disease or from
hepat ocel lular carcinoma. So |I think evolution to
chronic liver disease inportant.

Now, | am not suggesting that this has
anything to do with what we're doing here, but I
think that we should begin to think about the

possibility that if we're using a drug that is going
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to be used chronically and may |l ead to chronic

el evati on of serum enzynes, that we shoul d not
necessarily discard that as nmeaningless. | think we
need to consider the possibility of studying such
things before we say it doesn't have any neani ng.

The ot her thing, of course, is that when
you have multiple drugs, which is the case over
here, what we | ooked at, these are patients on
met hotrexate and on Cel ebrex and on | efl unom de and
so on and so forth. \Wich one is it?

And there's no marker which says that it
is Aor Bor Cor DD Soit's a real problem and |
think that one of the things that the FDA is
constantly faced with and ultimtely we're going to
have to do sonething about is to | earn about better
mar kers of hepatotoxicity, you know, whether the
mcro arrays and identification of genes that may be
responsi ble for defining serious |liver disease, and
the ability to identify those genes becones one of
the ways of doing this or not I don't know, but this
is lard. | understand.

But all | can tell you is that | did
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cone away --

(Laughter.)

DR, SEEFF: -- with a few that based on
what | saw there were sone cases that could
concei vably have been a consequence of |eflunom de.

On the other hand, what | heard from Dr.
ol dki nd as part of the FDA presentation and from
what the Aventis people had to say, it really has
not been associated wth severe liver disease, and |
think that that's conpelling data.

| personally would have |iked to have
had nore information on all of these patients. |
woul d have |iked to have had the charts. | know
that you don't have it.

| al so know that the problemis that
peopl e don't gather that information. | tried when
| wote ny letter to you to say what woul d be needed
if we wanted to identify hepatotoxicity, and there's
a series of events that every one of us know about.
We woul d need baseline enzynes. W would need to
followthemw th enzynes. W' d need to stop the

drug and see what happens if the enzynmes go down,
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and so on and so forth.

There's a whol e series of things, and
t hat was not avail abl e.

| woul d have been nore confortable
t hough had | had nore data, had | had the actual
charts, and had | had a chance to |ook at that to
say that these were definitely not or that these
were definitely sonething el se.

So | concur that there is no evidence on
the basis of what | |earned today that this drug is
associ ated to any great degree with acute |iver
di sease.

| remai n uncertain about whether there
is chronic enzynme el evations that are worth | ooking
at and perhaps following up on. | don't know
whet her these peopl e have had subsequent Iiver
bi opsies, for exanple, to see whether they devel op
fibrosis. W know that Hepatitis C takes 20 years
before you end up with fibrosis or cirrhosis, and |
don't know how |l ong | eflunom de is going to be used.

| amconpelled that this is very good.

| was extrenely inpressed with Ms. Leong's
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presentation because | think that one of the things
that we do have to take into account in ny viewis
the severity of the disease.

If the disease is so disabling, as we
heard fromher, it's worthwhile using a drug even if
there is hepatotoxicity, and | think then the
physician is nore likely to use it and the patient
is nore likely to accept it.

In this case clearly people wth severe
RA deserve to be treated with the best possible
treatnent, and this is at | east as good as and
perhaps, with not being a rheumatol ogi st may be a
wee bit better. The hepatotoxicity, as | say, seens
to be not a major issue.

But | think that the FDA with all due
respects needs to sit down maybe with the NIH, maybe
W th other people, and try to think through nore
about how we assess the issue of hepatotoxicity and
what better ways we can devise in order to identify
hepatotoxicity distinct fromviral hepatitis, from
aut oi nmune hepatitis, fromal coholic hepatitis.

Even though there are many cl ues,
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sonetinmes it's very difficult and I'mvery
concerned. |'mparticularly concerned, for exanple,
in people with cancer with nultiple drugs.

| know that I'moff the topic, but I'lI
stop at that point.

(Laughter.)

CHAI RPERSON ABRAMSON:  Thank you very,

very nuch.

Dr. Lews, do you want to coment as
wel | ?

DR. LEWS: Well, as another graduate of
Hy Zi mrerman University. | mean | share many of the

sane thoughts that Dr. Seeff el ucidated.

W need to address the issue for the
commttee though. Was a signal identified in these
spont aneous reports?

And | think it was in a sense that if
you' re got, you know, 80 reports or however nany it
was, that that's a signal.

Now, what's it a signal of? It's not
conclusive, but it neans that you got about the

busi ness of | ooking into these cases, which has been
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done, and you cone up with an assessnent of what do
t hese cases all nean.

And our reports are here in the briefing
books, and I, too, would have |liked to have had al
of the information on these cases, and in fact, the
ones fromAustralia, | think, virtually none of them
had any significant data provided.

We've sort of been hacked to pieces here
this norning, you know, with no pun intended. Wy
can't we get decent data about real inportant safety
issues? And it would be a conplete renodeling of
t he spont aneous reporting system | know, and |lots
of people are concerned about reporting for |ots of
reasons. There's nedical |egal concerns. Maybe we
have to i ndemmify anybody who wites a Medwat ch
report.

But 1'malso struck by the fact that
just because sonebody sends in a report and it's a
very serious alleged reaction, if they can't take
the tine or provide us with full information on that
kind of death or liver failure or renal failure,

what ever it's going to be, how inportant was that
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report and how convinced was that reporter that it
truly was the drug and not hing el se?

And we have a conundruma little bit
because | sit here as a clinician, and if sonebody
is on multiple drugs and has enzyne el evati ons,
which | see every day, | have to nake a judgnent
about what did it.

And | can sonetines del ve back into the
record. | can ask for nore information. W can't
do that here for many of these cases, although
certainly knowit's possible to go to the reporting
physi ci an or whoever it was and ask for nore
i nformation.

Because i npugning a drug with
circunstantial evidence neans that the patient is
not going to benefit fromit any nore. They're
going to be off of it. W often may not continue to
| ook for what the real cause of the injury was, and
| think it confuses our safety profiles. W now say
we've got all of these cases of liver failure and
everybody just takes them at face val ue, which you

can't do.
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And what we attenpted to do in our
analysis was to the best that we could wth the
information is give you our opinion, and a very few
of them | concluded were possibly related. | didn't
think any of themwere definitely rel ated based on
what | could tell

It begs the issue though of the ones who
are so inadequate as to what do you do with a very
serious allegation and you' ve got no information at
all. And in ny experience, which I've already
touched on, if you' ve got no information to back it
up, if there's nothing in the literature and there's
very little, if anything in the literature on any
spont aneous case reports of liver failure with this
drug or anything else to | ook at after several years
of being on the market.

| have to wonder whether or not that
absence of real information is just that. |It's
because it wasn't related in sone way, and that's
sort of how | have to interpret it.

So for the commttee's point of view I

agree with Dr. Seeff that |I'm swayed by the evidence
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with all the data m ning techniques that were used
that to ne there's not a signal that junps out and
says that this is going to be another troglitazone.

| think we would have seen that already,
you know, with the length of tinme it has been on the
mar ket, and in fact, the two of us have rem nded
each other that four years ago alnost to the day we
were here di scussing whether troglitazone remains on
the market for another year, which it did with no
further deaths with the appropriate nonitoring and
what not .

| guess the only question for the
commttee, and it's really going to be fromthe
FDA's point of view does the |abeling stand as is?

W' ve already heard, you know, acute
liver failure or possibly fatal liver failure.
Shoul d that be added to the label? |If any one of
these cases is so convincing that we think it's
related, the death m ght be related to |iver
failure, I think an N of one could be in the table.

| mean, is that a -- but, again, it goes to the

ri sk-benefit, and I think that the benefits outweigh
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the risks certainly in terns of |liver toxicity.
CHAI RPERSON ABRAMSON:  Thank you.

Before we get to a discussion of the

| abel, | would like to get sone ot her people's
opi nion on the adverse events. | know, Dr. Makuch,
you had witten a letter as well. [1'd like to get

sone initial feedback from people before we reach a
consensus about the | abel.

DR. MAKUCH: | don't have nmuch to add.
| certainly respect and agree with the two
i ndi vi dual s who just spoke.

| think, you know, ny comments are
probably oriented a little bit differently, and that
is | think that the Ofice of Drug Safety undert ook
what was a signal, and | think they undertook an
effort to investigate that, and they canme up with a
nodel i ng procedure.

In the letter that | wote, based on ny
revi ew of that docunent, one of the things I
suggested, and | was unaware of all the studies done
until sitting here today, that their nodeling

procedure then be validated agai nst actual data, and
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| think that today's information presented here
gives a very useful tool, in fact, for validating or
not validating the nodel.

But, again, with the information that
they had at that point in tinme, | think they
undert ook a good effort, but in the end |I believe
that the data in all of these studies |I think give a
very consistent picture of not a great concern with
respect to this issue.

CHAI RPERSON ABRAVSON:  And | woul d j ust
coment having also witten a letter, to pick up a
coment of Dr. Seeff, is that we were asked to say
i f sonet hing was possi bl e or probabl e, probable
being there was no other concom tant nedicine that
m ght be inplicated, and that was in a tinme frane
that could be | eflunom de.

So these decisions were very arbitrary,
and in point of fact, given the absence of robust
information it has the potential to overstate what a
person really believes is a causal association.

So | think it's inportant even in a

public hearing to nake sure that peopl e understand
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when we mght wite possible or probably in response
to the Ofice of Drug Safety, what, in fact, the
conundrum that the reviewers are put in applying
sonme of the criteria.

PARTI CI PANT:  Well, | actually just want
to comment on that.

DR. GOLDKIND: | just wanted to say that
we wanted in forwardi ng those cases obviously to
| eave you unbiased, not to try and |l ead you in
m nimzing or maximzing and to welconme you all to
the world of post marketing surveill ance.

(Laughter.)

DR. SIMON: But we al so wanted to insure
and open hearing of all the opinions. So we tried
to give you exactly what each consult provided,

i ncluding the ODS concepts so that everybody had the
chance here to review all the potential opinions
regardi ng what this evidence m ght nean.

So that's one of the reasons why we
burdened you al with such extensive reading
opportunities.

CHAI RPERSON ABRAVSON:  As long as the
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caveats are noted.

Dr. G bofsky and then Dr. Fries.

DR. @ BOFSKY: Dr. Sinon actually opens
the door to a concern, addressing a concern that |
have, and that's a concern that's been nagging at ne
since Dr. Wlfe's cooments, and that is that his
openi ng comments al nost cast a pall on the agency
and on these proceedi ngs.

The coments about the agency will be
addressed by Dr. MlLelland if he so chooses, but the
suggestion that the proceedi ngs here are sonehow
tainted by the absence of individuals who wote a
report and the absence of our opportunity to have a
colloquy with officers of the agency who may have
differing viewpoints is a concern because it
suggests that ny participation is sonmehow as an
unwi | I ing aider and abetter of a sweatshop, as it
has been al |l uded to.

And that's sonething that | take very
seriously. So, M. Chairman, | would |ike you to
invite if any agency officer is here with a

conflicting viewpoint to Dr. Goldkind s or sees the
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evidence a bit differently and would like to present
t hat before we reach our conclusions. |'d be
interested in hearing that because | think it's
appropriate for people to | ook at data sets
differently and cone to different concl usions, and
t he appropri ateness of our decision has to be based
on the synthesis of those different points of view

CHAlI RPERSON ABRAMSON: | woul d agr ee.
The notion of a fair hearing is one of the
objectives. |If there is sonebody who would like to
coment, address Dr. G bofsky's comment, | think we
woul d be open to that.

(No response.)

CHAI RPERSON ABRAMVSON:  Ckay. |If not.

DR. FRIES: Thank you.

| want to drift slightly, but I think in
a relevant way here. W're obviously very close to
a group consensus, and we'll formalize that in a
little bit, but I wanted to go back to Ruth's
comments because it seened to ne that they hit in a
way very relevant to the decision that we have here

and also to a broader problemthat probably Mark and
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ot her people at the FDA should be considering.

And | call it in one sense -- there are
several aspects of it that come hone to nme, but one
of it is the problemof the false positive, and this
is very inportant to us to recognize, that a fal se
positive signal does harm It keeps people out of
studies. It keeps people off of drugs, our
patients, that would be good for them because they
don't like a particular thing that they' ve read or
that they've read in the past.

Wth a coll eague sone years ago | wote
a science editorial called "Informed Consent May Be
Hazardous to your Health,"” which | pointed out this
and sone ot her areas about unreadability,
fearful ness, false positive types of things and
inplied some things that weren't in that piece.

For exanple, it has always bothered ne
that the PDR has so many things that didn't differ
fromplacebo. Now, that's a way of, | guess,
| arding up the description because, in fact, you did
studi es and you showed that there was no difference

fromplacebo. So there's no signal. So why worry
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about this?

O at the very least you would want to
chunk these into alleged but unproven or sonething
that was at sonme different |evel of certainty so
t hat people could actually read in an infornmed, well
written, de-gassed or de-larded way what the
problenms with this drug are, and they could
understand it and recall it, and we could do it in
bet ween patients on our desk or we could pick it up
on the palmpilot and actually get through with it
because there are several principles -- and 1"l
just nentioned one that Ruth didn't nention. W
were just chatting about it, but there also are sone
ot her rules.

She was keepi ng her transfornations
within the data that's in the current |abel exactly,
but if you actually ook at that, you find that sone
of the ways in which we wite for patient
conprehension just aren't there because you' re not
supposed to ever tell sonebody to do sonething and
then not tell themhowto do it.

So the | ast sentence of this one was,
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"Avoi d pregnancy during Arava treatnent and after
treatnment until conpleting the drug elimnation
procedure.”

Wll, | would say that's inadequately
de-larded. What you want to do -- and it's
i nadequate. You want to say, "Avoid pregnancy
during Arava treatnment and for eight weeks
thereafter.” You have to give them sone -- "drug
el imnation procedure"? Wat does that exactly
nmean? How do you incorporate half-life into that?

| mean how is a physician going to
under stand sonething |ike that? You have to give
themthe thing you want. You're going to base it on
data, and you say for eight weeks or 12 weeks,
what ever you decide to say, but say what the drug
elimnation procedure is so that people can
under stand this.

And | really think the people here
shoul d go back to Mark MLel |l and and consi der the
guestion of whether a very, very useful thing to do
woul d be to have a half as thick PDR which didn't

have fal se positive signals in it and was readabl e
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by everybody, |ay people included, and
systematically have an approach applying sone of
these principles to the communications that go out
as our warni ngs.

DR. WOODCOCK:  Yeah, can | just coment
very briefly on that?

Yeah, we are doing that, believe it or
not, and we hope we have to do it through
regul ation, which is a stately process, but within
the year you should see a new | abel that uses
nodern, to sone extent, cognitive principles and
provides us with an opportunity to nove forward even
better in the future.

CHAI RPERSON ABRAMSON:  Dr. Day.

DR. DAY: | was going to coment on that
part also. The proposed rule for physician
| abeling, if and when this cones out, is going to
have a highlight section up front so that you get
the latest information. 1It's going to focus
people's attention, et cetera.

So there are a |lot of things going on

wi thin the agency in order to achieve this.
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I'"d like to make a comment that Jimwas
just saying that that sentence was inadequately de-
| arded. It was de-larded, but chunks of information
were left in because they were there from before.

So once you de-lard, you can see what
t he chunks are and deci de whet her they are
adequately described and whether nore information is
needed or | ess.

My final comment is about the somewhat
mal i gned Medwat ch program and | would |like to say
sonet hing positive about it. It is hard to get
peopl e to report, and you have to renenber
everything that's going on that make it difficult to
report.

So say, for exanple, a physician has a
pati ent who then has an adverse event of the type
we're tal king about. The formthat is used is the
same no matter what the adverse event is across any
indications, et cetera. It is one form

Correct ne if I"'mwong. So it's one
form

So it cannot ask for everything that
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woul d be needed for hepatotoxicity with all of the
enzynes, et cetera, et cetera, and then for sone
ot her indication and set of drugs and so on.

So what they've tried to do is have one

formfits all, and of course, it's not going to
totally fit all. So | would not interpret the |ack
of needed -- | appreciate the |lack of needed data in

order to nmake a determi nation as to whether there's
a signal fromthese case reports.

However, | would not conclude that the
absence of the needed data is because the people
didn't care enough or they weren't convinced enough,
et cetera.

Sonetimes physicians read in the
newspaper that a patient has expired, and then they
may renenber treating the patient, et cetera, and
wite up alittle followup thing, and this may have
been sone days afterwards and they don't have any of
the data fromthe hospital experience or whatever.

So Medwatch is not perfect, but it's
certainly better than nothing.

CHAI RPERSON ABRAMSON:  Thank you.
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Mary, two other nenbers have to nmake a
4:30 plane, and 1'd just like to ask for any --
wel |, they have to | eave to make a plane. That's
| arding up this discussion. They' ve got to | eave at
4: 30.

Dr. Manzi and Dr. Seeff, |I'd just like
to ask if you have any comments before you | eave
that you' d like to have recorded in the discussions.

Dr. Seeff.

DR. SEEFF: Yeah, | have to leave in
about five m nutes.

You know, | was just telling Jimthat we
were seeing cases, and these cases were listed as
acute liver failure fromboth here and abroad, and
sone of these | was uncertain about, and while none
of these appeared in the databases that we were
given -- that was the thing that concerns ne a
little bit because have these all been | ooked at
and, in fact, all of these excluded and all of these
said to be absolutely not acute liver failure
associated wth leflunom de. It must have been.

O herwi se they shoul d have been in one of these
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dat abases.

But somehow or other | have a feeling
that | still would |ike to see nore information if |
can on sone of these cases because sone of theml
said it's possible, and of course, the possible was
because there were other drugs and, of course, other
drugs that could have been inplicated.

But it's just as likely and it's
possible that the inplication was this drug and not
the others or perhaps even the conbination.

So whil e the database that | heard was
so conpelling and all of this seens so wonderful
that there is really nothing to show acute |iver
failure. These were sent to ne. | nmean, | didn't
make them up. They were sent to ne, and they were
actually listed as either serious |iver disease or
liver failure, and going through them | was unable
to be absolutely certain that it was not.

Now, | know this is a story about
provi ng the negative, but you know, the fact is that
| continue to agree with what is being said with

sone niggling msgivings, and if | had an
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opportunity to |l ook at these cases in nore detail --
| don't want to do it because | don't have the tine
todoit -- but 1'd love to see this done. | nean,

| would just like to | earn nore about sone of these
cases.

But otherwise | won't change ny m nd,
and with that, I will thank you and have to depart.

Thank you.

CHAI RPERSON ABRAMSON:  Dr. Manzi, do you
have any comments?

DR MANZI: | really have nothing nore
to add, except to just conplinent the agency. |
think the sponsor for very thorough homework t hat
they did in followng up issues of safety, and with
all of the data presented, given the limtations of
everything, | feel perfectly confortable with the
ri sk-benefit discussed.

CHAI RPERSON ABRAMSON:  Dr. Raczkowski
first and then Dr. --

DR. RACZKOWSKI :  Yeah, | just wanted to
say that the agency did nmake -- the O fice of Drug

Safety did make extensive efforts in terns of
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followup for all of these cases. Qur safety
eval uators spent a lot of tinme trying to contact the
original sources, and so the case reports that were
received by the consultants represented pretty nuch
all of the information that we were able to gather,
despite extensive followups, particularly by Dr.
Banel | e.

| wanted to thank Dr. Day for sone of
her comments about the Medwatch program and AERS. |
do think that AERS is a very useful and inportant
signal detection tool

| ama little bit concerned about sone
of the discussion here because | do think that it's
clear that all cases that are reported to AERS
aren't necessarily associated with the drug, but
conversely, just because there's confounding factors
doesn't nean that it's not associated with the drug.

And | think that nuch of the disparity
that we saw in terns of the case evaluations had to
do with, you know, how t hese confounding factors
were faced and how they were addressed.

And | actually wanted to briefly talk
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about two of the cohort studies that were done, and
this came up a little bit yesterday about the
difficulties wwth sonme of these cohort studies.

On the one hand, when you see nunbers
such as 40,000 patients with rheumatoid arthritis
are enrolled in a study or 90,000 patients, it's
very inpressive, but then you whittle it down and
you see the actual nunber of patients who are
actual ly exposed to | eflunom de, and Dr. Gol dki nd
showed a slide of less than 3,000 patients in both
of those studies.

It limts your ability to detect adverse
events. Moreover, that 3,000 nunber doesn't reflect
how | ong the individual patients stayed on
| ef | unom de.

So | don't knowif we have the data here
or if the sponsor has it, but |I think it would be
interesting to know whet her of those patients in
t hose studi es, how many stayed on | efl unom de for
six nmonths or a year or two years so that we could
get a sense of the ability to rule out an adverse

event, let's say, one in 1,000 at six nonths or one
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in 1,000 at a year, that sort of thing.

So | guess that's question nunber one,
and the second question | had is the sponsor also
showed a slide saying that based on those studies
that toxicity was simlar between |eflunom de and
sone of the other drugs, and | wonder if the sponsor
woul d comment on the ability of those studies to
detect differences given the small sanple sizes of
patients who were actually on | eflunom de.

CHAlI RPERSON ABRAMSON:  Ckay.

DR. HOLDEN: In response to your first
question, in the Aetna study there were actually
over 5,000 | efl unom de exposed patients accounting
for over 11,000 person-years of followup tine, and
in that study, we estimated that the mean exposure
time or the nmean tinme on drug was approxinmately a
year and a half.

DR. RACZKOWSKI :  Right. | know you
showed the nmean data, but do you actually have the
di stribution?

DR. HOLDEN: No, | don't have the

di stri bution.
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DR. RACZKOMASKI: Al right. Because |
think the distribution would be perhaps nore telling
than a nmean exposure tine.

DR. HOLDEN: The second part of your
question is a power kind of question.

DR. RACZKOWBKI: Well, in one of your
slides you had indicated that based on the results
of these two cohort studies, that the adverse event
profiles were simlar, and I"'mjust -- | wonder if
you woul d coment if you think that the studies were
actually powered to be able to detect realistic
di fferences between rare adverse events.

DR. HOLDEN: Well, we knew going in that
t hese studi es woul d not be powered -- any dat abase
currently in existence is not powered enough to | ook
at differences in very rare hepatic events or any
kind of rare event. So we did not do power
cal cul ations prior to doing the study.

And of course, after we anal yzed the
data, we'd | ook at confidence intervals, and when we
| ook at the confidence intervals, we are confident

that the rates are, indeed, conparable.
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CHAI RPERSON ABRAMSON:  Dr. Kweder.

DR KWEDER:  No.

CHAI RPERSON ABRAMSON: | 'msorry. W
have a comment first over here.

DR. KWEDER |I'msorry. Thank you.

CHAI RPERSON ABRAVSON:  Are you okay?

Yes, Dr. Lew s.

DR LEWS: | just wanted to nmake
anot her comment. W saw one slide where they
actually | ooked at the UNOS liver transplant data
for patients who underwent transplant or at |east
were listed for transplant for acute liver failure,
and it always cones up, the issue of under reporting
of events and, you know, we go round and round on
this.

The nost serious events always is under
reported, is very mnor events, and nobody thinks
so, but no body can prove it, and |I'mjust wondering
why we -- | nean, it ought to be fairly easy to do
to | ook at the database on liver transpl ant
patients, those who get a transplant and those who

are listed but never get a transpl ant.
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Now, that's not going to be everybody
with liver failure because not everybody gets
listed, but it would give us a nmuch better idea if
we want to look in this very specific area of drug
i nduced hepatic failure, acute liver failure from

drugs, whether it's all going to be acetam nophen or

a few other drug as we've seen. It may give us a
better handle. It would be a very inportant
project, | think, to undertake, not just for this

drug, as was done, but for all of the others because
WIIl Lee's article and his acute liver failure
group, which was nentioned here, in 17 centers,
there's 110 transplant centers in the country. So
obviously it's only a small fraction.

But it mght give us a nuch better
handl e on sone of these very inportant but rare
events that, you know, we keep wanting to know what
the signal is. 1Is it going to be one in 50,0007

| mean acute liver failure just
spontaneously is one in a mllionin this country
and probably higher in diabetics wthout drugs, and

a nunber of other factors. But it's sonething that
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coul d probably be done, you know, tangibly to get a
better idea what's going on

DR. WOODCOCK: | had -- I'msorry.

CHAI RPERSON ABRAMSON:  Dr. Wbodcock
sure, of course.

DR. WOODCOCK: | had one ot her conmment
on behalf of the safety evaluator. Apparently sone
of the contact and investigation is still ongoing
and so we do have additional -- there is sone
addi tional data other than what was sent to the
consul tants.

So we could straighten that out later.
W just wanted to make that for the record. There's
continuing efforts to investigate these cases, and
sone of that is reflected in the ODS consult.

DR. GOLDKIND: Right. That extra data
isinthe review. It wasn't in the initial reports.

CHAI RPERSON ABRAVSON: | think before we
enter into a formal discussion on | abeling, before
we | ose too many nenbers, | think we can vote on
Question No. 1. So why don't we do that?

Question No. 1 is: considering the
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uni verse of avail abl e di sease nodifyi ng therapies,
is the benefit-to-risk profile for |eflunom de
acceptable for current indications?

And we've heard fromDr. Brandt and Dr.
WIllianms that, yes, it was acceptable, and why don't
we start with Dr. G bofsky over here.

DR d BOFSKY:  Yes.

DR MANZI:  Yes.

CHAI RPERSON ABRAMSON: | 'm sorry. Yes.

M5. MBRAIR  Yes.

DR ANDERSON: Yes.

DR MAKUCH: Yes.

DR. ELASHOFF: Basically what we've seen
for this drug seens to be reasonably consistent with
what's seen for others.

(Laughter.)

CHAI RPERSON ABRAVMSON:  So that's a yes.

DR FRIES: Yes.

And | also wanted to add ny
congratul ations to the evolving signal nonitoring of
t he AERS dat abase because for the first tinme |

actually think of it as an ongoing threat nonitor
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whi ch can becone nore valuable with tinme and can go
t hrough a nunber of refinenents, but | have al ways
despaired of getting anything useful out of that
data, and | think that we may be reaching a point in
which we really can get sone utility out of it. So
| felt pretty good about that.

DR DAY: Yes.

DR LEWS:. Yes.

CHAI RPERSON ABRAMSON:  Thank you.

So we have that recorded.

| guess the next question | think needs
sone di scussi on because the question is as we saw
the data is there a signal comng. There clearly
was sonething that cane through in the adverse
events that needed investigation. W saw a very
conprehensive attenpt to | ook at other databases.

And the question is: does the |abeling
need a nodification because of the signal that cane
through with the serious adverse events, or
conversely, is there enough data to support that
si gnal ?

And so | just want to open that up to
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the commttee. |Is a |abel change warranted, at
| east as | read nunber two, based on the information
that was seen?

| think I've posed the question. |'m
curious what people m ght say.

Dr. Lew s?

DR LEWS: | think the |abel is
satisfactory for all of the usual events that we
tal ked about. The only question is, as | already
mentioned, if there is a fatal case or a transpl ant
case that is unequivocal, one case |like that, |
think, would warrant putting it in the | abel.

Agai n, even as we |earn nore about sone
of these cases, if you get the additional
information, if it changes our vote from you know,
not enough data to possibly related or even
possibility to probably related, again, we've
al ready discussed that it's a risk-benefit decision
that | don't think would change a | ot.

We woul d obviously continue to | ook at
signals like that. So for nme, you know, it's going

to be a decision for you to decide fromthe ongoing
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dat abase whether there's substantial information,
maybe just one case that you would just add the
words either "acute liver failure,” which I think
you coul d probably add. W all agreed that sone of
t hese cases were possibly rel ated.

The question is: do you add anyt hing
nore? Fatal, hepatitis, transplant, sonething |like
t hat ?

And | think if you have it in the |abel,
then I don't think it's going to detract from use.
| think it's going to add one nore | ayer perhaps to
ri sk-benefit, but the benefit is still there.

CHAI RPERSON ABRAMSON: | guess the
gquestion that would come to mnd as we saw in
| ooki ng at the other data sets, that acute liver
necrosi s was not unique to | eflunomde. So does
t hat nean that each of these DMARDs shoul d have a
conpar abl e kind of -- and from your perspective, Dr.
Lew s?

"' m not suggesting that they shoul d, but
|"mjust followng the | ogic forward.

DR LEWS: Yeah. | think there's a

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

417

difference clinically between sonebody who is in
definite acute, you know, fulm nant hepatic failure
and needs a transplant or dies waiting for one; then
sonmeone who's just | abeled as acute hepatic
necrosi s, whatever that neans. | nean, that neans
the enzynes went up. Acute hepatic necrosis
general ly nmeans you have a biopsy to | ook at or an
aut opsy or sonething, and you can get nore
information fromit.

And we had very little of that
i nformation, you know, fromthe database that
| ooked at. So | think for nme it would actually be
the description of acute liver failure leading to
transpl ant or death that's docunented.

CHAI RPERSON ABRAMSON: Comments? Dr.
Fries.

DR FRIES: Yeah, I'd |ike to again
raise this warning about the fal se positive signals.

I"'minterested in if other rheumatol ogi sts had the

sane experience.

When the Public Citizen nmeno becane news

and got on the front pages of papers, | had three
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patients conme and say, too, that they wanted to get
of f of leflunom de and one that said they didn't
want to go on it because it caused serious liver
damage.

Now, | don't think if you put that in
the context of what Any was telling us about her own
experience that that nmakes sense, and | have this
sort of gorge that rises when we have groups which
are watchdogs for the public interest who may be
hurting the health of the public by raising what
turn out to be false positive red fl ags.

Now, I'min favor of eternal vigilance,
but until we actually have sonething that rises up
out of background I don't think we ought to nention
it.

CHAI RPERSON ABRAMSON: Ot her comment s?
Dr. Anderson.

DR.  ANDERSON: W don't have the whole
| abel to look at. The only part of it -- you know,
inthis context -- so the only part of it we have is
actually fromDr. Day's presentation, and at the

begi nning of the warning section | don't know how
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| ong the warning section is, but the whole paragraph
here is included, which actually tal ks about
el evations of |iver enzynes al ready.

So there's already sonme nention of |iver
inthere. So | don't know. | would agree with what
Dr. Fries was saying. Until there's really a
confirmed signal, you know, it's a false positive to
do anything nore than that.

DR. DAY: W' ve heard a | ot about false
positives. Wat about fal se negatives? Are any of
us unconfortable enough that it mght be a fal se
negative or the null hypothesis is sitting here?

CHAlI RPERSON ABRAVSON: Wl |, ny own
sense is that we need nore information, which is
al ways an easy way out, but | would agree with Jim
that we haven't seen conpelling information from al
of the other databases that there's a true signa
there, and so to put sonething in the | abel when you
coul d probably find other drug reports for other
drugs that you then would then have to go back and
put in their label, I'"'mnot sure the evidence bears

it out personally.
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| think that Dr. Seeff raised another
question, which is when you | ook at the | abels,
there's the issue of how |l ong do you continue to
nmoni tor, and what does it really nean to have
chronic twofold el evati ons of AST or ALT.

And | think that's an area that we need
nore information on, but to put, in essence,
anecdotal reports into the |label w thout firm
confirmation is of sone concern for ne based on the
information that we've seen.

DR FAICH | just wanted to add one
thing. This issue of a fal se negative maybe shoul d
be addressed.

I|"mGerry Faich. |'man epidem ol ogi st.

| would just like to point out to the
commttee that the sumtotal of patients studied in
a controlled environnment, neaning the clinical
trials, plus the Aetna study, plus the Protocare
study, plus the national database anobunts to well
over 20,000 patient years.

Wthin that, there are three possible

cases, one in the trial that was the only el evated
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liver enzyme case that you heard about which
reversed; one | abel ed hepatic necrosis in the Aetna
study; and one case that was in the national

dat abase that was associated with sepsis. DR MANZI

So the nunerator at best is three in
settings where it's highly likely that all cases
were captured. it is also clear that those three
cases may have been confounded, may be related to
t he underlying di sease, may have been related to
net hotrexate. All of those are possible.

But the point is it seens to ne once you
have a signal for spontaneous reports, what you want
to do is do good epidem ol ogy in sizable
popul ations. That's been done here. | would submt
that that data is strong enough to suggest that
there is -- | don't think it absolutely rules out a
risk, but it very strongly points in the direction
that if the risk is present at all, it nust be very
smal |

CHAI RPERSON ABRAMSON:  Yes. Ch, I'm
sorry. Yeah.

DR. ELASHOFF: | just wanted to comment
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that although this is extrenely difficult froma
statistical point of viewor fromthe point of view
of estimating things, that the issue of what our
best estimate of a rate is and what rate woul d be
too high under the circunstances, you can't even
sort of say how many patients you need to study or
how big the thing needs to be until you have sone
notion of what rate is too high a rate.

And that also applies to the issue of
| abel i ng, and one person said if there's one
confirmed case, he thinks that that should warrant
| abel i ng, but perhaps we shoul d give sone thought
over the future to what rates are inportant enough
in any given context that we think that they need to
be reported.

At sone | evel, sonebody who's going to
get any given drug is going to have al nost anything
happen to them because everybody dies in the end
anyway, and so that it seens to ne we need to give
sone thought to what rates are common, what rates
are of concern, what rates are ones that ought to

trigger a | abel.
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And | know this is an extrenely
difficult thing to think about, but I think it would
be of sonme use to discuss things in that way.

CHAI RPERSON ABRAMSON:  Dr. G bof sky.

DR. @ BOFSKY: |'m swayed by one of the
coments that Dr. Strand nade pointing out to us
that this is a bad disease currently with limted
therapeutic options. It's inportant to realize that
the other agents available to us do not work on 100
percent of patients. Qur ACR 20s are acceptable,
but they're not desirable. Even our 50s and 70s are
not that.

And | think at the end of the day we're
aware of the risk of these agents and we enter into
the appropriate dialogue with our patient as to what
the risks are versus the benefits.

As | tried to tease out of Jim Freeze
earlier, when you | ook at the domain of the five Ds,
how do the patients wei gh things?

And clearly there are patients who w |l

say, "I would rather spend nore and be | ess
disabled.” "I would rather be nore disabled and
SAG CORP
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spend | ess.”

W meke those tradeoffs, but | think to
the extent that we can nake our patients aware that
nothing is wthout risk, this is not wthout risk.
Not hing that we are going to attenpt to use is
w thout risk, but we're going to watch you, and
we're confortable managing the risks. | think it's
a risk that ought to be take, particularly when our
patients are individual in their responsiveness to
t herapi es and our patients do not respond acceptably
-- all of themdo not -- to the other therapies.

It was suggested that perhaps one could
practice nedicine or rheumatol ogy wi thout this drug.

Sir WIlliam Gsler practiced nedicine w thout
penicillin. 1'mnot sure | would want to, and |
think this is an acceptable alternative to the
current nedications that we have for those patients
who respond to it.

CHAI RPERSON ABRAVSON:  Al'l right, and |
think that's an inportant point also, that even
t hese bi ol ogical drugs that have really changed the

way we think about RA and ACR 50 response, 50
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percent or fewer of the patients. So that |eaves an
awful lot of the people who need alternatives. W
haven't really stopped this disease, and | think
that's a conmon m sperception perhaps, that the
drugs are so effective that we don't need ot hers.

So | guess to the FDA, are the comments
about the | abel sufficient or do you want sonethi ng
nore specific fromthe panel

DR. SIMON: | only wonder whether or not
t he panel thinks that we need -- because we do
believe that the | abeling needs to be changed
slightly -- that there needs to be a little bit nore
enphasis to potential liver toxicity. One wonders
whet her or not we need to do any other kind of risk
comuni cation, "Dear Doctor" letter, letters and
information fromus as the FDA

What does the panel feel about that?

DR LEWS: If you want ne to start, |
woul d say no. If you change the | abel and you put
in one nore layer of liver toxicity, it's already
pretty well replete with things that happen in the

liver. If you're going to go to, you know, one case
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of liver failure has been reported or whatever or
one transplant has occurred, | don't think that
rises to the level that I would want to see a "Dear
Doctor" letter or anything el se about that.

| mean, if you accunul ate additi onal
information, that's different, but on the basis of
what we' ve di scussed today, | don't think it would
be necessary.

CHAlI RPERSON ABRAVMSON:  The only conment
| would add though is that it's inportant that
informati on be communicated to the other side, that
what we heard today is that these reports are there,
but review of multiple databases, or however one
woul d frame it, does not seemto indicate an
enhanced risk to this drug.

So we're reporting this. W need nore
information, but the hazard is the one that Jim
keeps com ng back to frighten peopl e about sonething
that we're still not certain about.

M5. McBRAIR As a patient educator,
think sone of the changes to the |abel that Dr. Day

suggested wi Il give greater enphasis to the concerns
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t hat peopl e have about the drug and about how
physi ci ans manage it and work with their patients.
| think that will be wonderful just in itself.

CHAI RPERSON ABRAMSON: Ot her comment s?

(No response.)

CHAI RPERSON ABRAVSON:  Well, with that,
| guess | would thank everybody and turn it back to
Dr. Sinon.

DR SIMON. Well, first I think that you
have educated us significantly about this particular
problem W are incredibly grateful. W recognize
that the anobunt of information and the tinme it took
to prepare yourselves for this particular neeting
was quite onerous, and again, we thank you for
maki ng yoursel ves available to give us such cogent
information, and | congratul ate the chair on running
such an incredibly efficient nmeeting even w thout
t he break.

So thank you very nuch.

(Whereupon, at 4:52 p.m, the neeting in

the above-entitled matter was concl uded.)
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