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PROCEEDI NGS

DR RDER (ood norning. W would like you to
take your seats so we can get started.

O behal f of Dr. Janet Wodcock, the Director of
the Center for Drugs, Dr. Kent Johnson, and nenbers of the
Tri-Center Rheumatol ogy Working Goup, | would like to
wel come everyone to the FDA Wrkshop on Juveni |l e Rheunatoid
Arthritis. Today's neeting is in followup to the
Rheumatoid Arthritis Wrkshop held on March 27, 1996, which
was a public forumfor the Rheunatol ogy Working G oup to
recei ve comments and suggestions on its draft rheunatoid
arthritis gui dance docunent.

Dr. Wodcock asked that | extend her apol ogies for
not being here today. She has been called to the HII to
testify on FDA reformand she will try to stop in later in
t he day.

Before we begin, there are a few admnistrative
nmatters to be taken care of. There is a break roomin which
we have coffee and soda set up, whichis in the Gllery
Room | ocated across the hall. The phones and restroons are
just outside in the |obby area of the first floor. |[If you
have not previously registered, please do so at the break.

The purpose of today's neeting is to address
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i ssues in the docunment which are specific to juvenile
rheumatoid arthritis. W wll be neeting all in day in
sessions to obtain comments and explore if consensus can be
reached on a nunber of issues that require further

di scussion for JRA because of differences in disease

pat hogenesi s and expression fromadult rheunatoid arthritis.

These issues include clains and | abeling for
anti-rheumatic therapy in JRA which will be discussed in
this norning's sessions, as well as appropriate designs and
approaches regarding the conduct of JRA clinical trials and
i ssues pertaining to the science of drug devel opnment in JRA
which will be raised in this afternoon's sessions.

The draft RA gui dance docunent, however, addresses
additional topics not specifically discussed in today's
wor kshop, including preclinical studies, pharnmacokinetics,
phar racodynam ¢ strategi es, and speci al considerations on
t he devel opnment of bi ol ogi cal products and devi ces.

After today's neeting, all topics in the draft RA
gui dance docunent, including those di scussed today, nmay be
commented on by submtting witten comments to the workshop
docket. The wor kshop docket, No. 96D 0067 will renmain open
for comrent until August 30. Al comrents will be revi ewed
and consi dered by nenbers of the Rheumat ol ogy Working G oup
in drafting the next version of the guidance docunent.
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Qur Rheunat ol ogy Wrking G oup nenbers are here
today and we would like to acknow edge their efforts by
havi ng them stand. Thank you.

Qur goal for this norning's sessions is to
careful |y consi der whether the structure of candidate
| abeling clains and endpoints for adult rheumatoid arthritis
can be applied at this tinme to the devel opnent of new agents
for juvenile rheumatoid arthritis. The clains which have
been structured for the devel opment of new therapy for adult
RA include reduction in clinical signs and synptons,

i nprovenent in functional ability or quality of live,
prevention of structural danage, and achi evenent of
remssion. |f these clains are appropriate for JRA

devel opnent, are there outcone nmeasures uni que to JRA that
woul d be needed to support these clains?

Addi tional ethical concerns underlie the conduct
of research studies and clinical trials in children and we
are pleased to be joined by Dr. Sanford Leikin, an expert in
the ethics of childhood chronic illnesses, and wel cone the
interspersion of additional thoughts on this subject
t hr oughout the day.

Qur day is organized into formal presentations on
each topic, followed by tine for open discussion of the
presented issues. During these periods, first priority for
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comments has been given to a panel of critical comrentators,
a group of leading clinical pediatric rheumatol ogi sts who
may hel p us gain | onger-termperspective on these issues.
Thereafter, we are open for open discussion from nmenbers on
t he panel, nenbers of the Rheunatol ogy Working G oup, and
participants in the audience. Wen stepping up to the

m crophone, we ask that you identify yourself and your
affiliation.

Because of our very full schedule today, we wll
gi ve signals when we are falling behind and need to nove
f orwar d.

Wthout further delay, | would like to begin the
norning with presentations on the structure of clinical
signs and synptons clains for JRA. Qur first speaker is Dr.
Edward G annini, who will speak on the devel opnent of a core
set for inprovenent for all JRA subsets.

CANDI DATE LABELI NG CLAI M5 AND ENDPO NTS (I-V)
.  SIGNS AND SYMPTOVS
CORE SET FOR | MPROVEMENT FOR ALL SUBSETS OF JRA

DR G ANNN: Lisa, thanks very much. Let ne
take this opportunity on behal f of nyself and the other
pedi atric rheunmatol ogists in the audience to thank the FDA

for going to the tine and effort and expense of putting this

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

synposiumtogether. It cones at a tine when many peopl e
feel that our subspecialty is about to undergo a poposis
[ph.]. Wether or not our subspecialty undergoes that, it
is clear that sone of our patients' T-cells are not doing
it, at |east the pathogenic ones, so we are going to have to
find some way to carry on

About five years ago, we had a commttee that
undertook the task of rewiting the FDA guidelines for the
study of anti-rheumatic and anti-inflammatory drugs in
children. The |ast ones were published in 1988 and we
wanted to bring themup to speed.

| believe that you have the executive sumary of
that docunent that was published in AGRR last year. It's by
nysel f, Dan Lovell, and Bonnie Hepburn. It is what it says
it is, and that is it is a draft and we submtted it to A&R
in hopes that we woul d have sone di scussion about it in the
formof letters to the editor and so forth, and to ny
know edge, we didn't get any, which neans that it is either
perfect or it's beyond all hope or nobody cares. | don't
know whi ch of those three it is.

In that docunent, we clearly say that we're not
quite sure what we shoul d use for the assessnent of
response, determning if a patient has, in fact, inproved or
not, but we did have a project ongoing at that time, or we
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were starting one, | should say. Wat | want to present
this norning, then, is the results of that project.

Through the help of the Arthritis Foundation's
dinical Science Gant, we were able to carry on this
project and it is recently conpleted and the proceedi ngs
have been given to the panel nenbers, the entire proceedi ng,
which looks like this. It's this blue book that summarizes
the proceedings froma conference that we just had in Pavia,
Italy, and I'll discuss why we net in ltaly inalittle bit,
or do | even have to? It was Gncinnati or Italy--

[ Laught er. ]

DR GANNIN: Anyway, | have chosen sone pages
out of that book to put in the handout that the rest of you
have, and so you can follow along in your handouts as mnuch
as you wi sh.

Can | have the first overhead, please? 1|'mgoing
to blast through this pretty quick to get to the neet. Lisa
added about five questions for nme after I had ny tine slot,
soif | goalittle over, | apol ogi ze.

To give credit where credit is due, as | said,
this was done with an Arthritis Foundation dinical Science
Gant, but we certainly did have to have sone ot her
phar maceuti cal sponsors, as well. Can | have the next
over head?
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|'ve given credit on that cover page, also, to the
OVERACT effort that sonme of you may be famliar with, and if
alot of this |looks famliar to those of you that have been
foll owi ng OVERACT, it shoul d, because | have copied quite a
bit of it, although | tried to inprove on the mnethodol ogy
where | could and avoid sone of their mstakes, but I
certainly want to acknow edge their effort.

The identified problens of having nultiple
endpoints and so forth in JRA clinical trials is show on
this particular slide, and I amnot going to bel abor them
Certainly, it does cause a variety of different problens and
they are shown here, so if | could have the next slide,
pl ease.

Wiy does this present a problen? The | ack of
standardi zation can lead to inefficient trials, to increased
chance of statistical error, possible reporting bias, and
probably the worst, two multiple interpretations of the
data. So if you have sone variables that change by what is
considered a statistically and clinically significant anmount
and others do not, you' re pretty nmuch left in a lurch as to
interpreting whether or not the drug was any good or not.
And then finally, inability to conpare nmultiple therapies
using neta-anal ytic techniques. No one is going to study
all these new drugs in one trial and so we have to have
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met hods for cross-conparing trials. The next slide, please?

So the goals of the project that were outlined in
the Arthritis Foundation grant are this, and that is to
devel op and inplenment a core set of endpoints that can be
used in all clinical trials of therapeutic agents for
treating JA, and let me use the nore generic termJA instead
of getting into the JRA argunent.

To describe the anount of change in each variable
that is considered clinically inportant, you use the entire
core set to classify each patient as either inproved or not
improved. Now, let ne nmake the point right off the bat that
this is sinply a core set, in that you would be free to
nmeasure any other variable that you wi sh, but yet the core
set woul d al ways be nmeasured, and further, you woul dn't
necessarily have to nmake this core set be your prinmnary
out cone.

So then the long-termgoals, to increase the
efficiency of clinical trials such that fewer kids need to
be enrolled into these experinental protocols, and finally
to standardize and clarify nethods for the reporting and
anal ysis of these trials. The next slide, please?

The little page nunbers you can see on the
handouts is what corresponds in the full proceedi ngs of the
programthat sone of you have. So this would be page 16 in
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t he bl ue book.

So what did we do? About three years ago, then,
we started by formng a commttee, and this was nade up of
nmenbers of the Pediatric Section of the ACR the
Rheunat ol ogy Section of the Arerican Acadeny of Pediatrics,
menbers that were participating in the QVERACT project, and
then, finally, academc and private practice pediatric
r heunat ol ogi st s.

Ve did the | east expensive thing we could and that
IS we sent out a preconference questionnaire--we are |eading
up to a conference here in a nonent--but we sent out a
questionnaire and said, you, as a doctor, when you | ook at a
kid, how do you determne at which endpoints do you like in
figuring out and hel ping you figure out if that patient
i nproved or not?

These were the responses, ranked in order, as we
got them You can see the MD global of disease activity was
on the top, followed by functional ability, the
parent-patient assessnment of di sease activity, the active
joint count, swollen joint count, swollen joint score, the
overal|l severity score, the SED rate.

V¢ took those, then, and went to a couple of data
banks, in particular, one that has been coll ected over the
| ast 15 years by our group called the Pediatric Rheunat ol ogy
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Col | aborative Study Goup. W had 551 kids in this data
bank that had all been studi ed under identical protocols.
They were all DVARD studies. W |looked in this data bank to
see what the validity, sensitivity to change, redundancy,
and so forth of these different variables was in this data
bank.

W also used the literature. W certainly weren't
the only ones that had been doing clinical trials in kids
for the last 20 years or so, so we looked in the literature,
trying to come up with sone estimates of these validity
characteristics of these outconme variables, not conbined
into an index at this point but just the individual
variables, to see if, for instance, they correlated with
anything that we thought was inportant or they correl ated
wi th x-ray changes or whatever.

Then we held a conference two years ago now in
Marco Island, Florida, and we had a group of us there. Many
of the folks at this table were there. W presented the
data fromour initial studies at the tinme of that conference
and then we used nomnal group technique, which is a
consensus formng technique. |1t conbines opinion driven by
data to cone up to a consensus about what variables shoul d
be in a core set. As a warnup for judging from pi eces of
paper what patients inproved and what didn't inprove by
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using this core set, we also | ooked at patient profiles and
tried to determne if those patients had i nproved by a
clinically inportant amount. The next slide, please?

So this is what we cane up with. This was our
prelimnary core set, physicians global, parent assessment
of overall well-being on a 10 or 15 centineter visual anal og
scale. W didn't think it was inportant to distinguish
between 10 and 15. | don't think we think it's inportant
now. But anyway, we didn't specify.

Functional disability, we didn't specify the exact
instrunent because, at that tine, they were still all doing
validity testing and under devel opnent, for the first part.
The nunber of joints with active arthritis, the nunber of
joints with limted range of notion, and then finally an
acut e phase reacting got thrown in there and we included the
SED rate.

W still had a lot of work to do, then, after the
Marco |Island conference. W needed, for instance, a broader
consensus about this prelimnary course set, not only from
U S. rheumatol ogi sts but also international. The first, the
Marco |sland conference, was limted to individuals in North
Aneri ca.

VW needed to know if practitioners are willing to
use the core set variables as a single entity to classify
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patients as either inproved or not inproved. W needed an
estimate of how many variables in the core set would have to
i nprove and by how nuch before practitioners would classify
the patient as inproved. W needed to know how nany
variabl es practitioners are willing to ignore if they worsen
and by how much and still classify the patient as inproved.

So again, we did the cheapest thing, the only
thing that we could afford to do, really, and we conducted a
guestionnaire, a much nore broad questionnaire survey now,
and I won't bel abor how we got the sanple, but there it is.

So if I could have the next slide, |et ne show you
the results of that. For those of you who have the conplete
program it shows you a copy of the entire questionnaire,
but it's not inportant. | can tell you pretty nmuch what the
questions were.

It presented themw th nuch of the data that was
presented at the Marco Island conference and said we do, in
fact, have a prelimnary core set. You don't have to choose
them Here's a whole snorgasbord of things to choose from
and if you had your pick, what woul d you choose? Here is
our sanpl e size here fromEurope and fromNorth America and
these are ranked. They were asked to rank their variables,
and you can see that they pretty much were simlar. There
were sone differences between Europe and North Anerica, but
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pretty nuch they cane out with the same ones.

So if you conbine the ranks fromthe two sanpl es,
we cone up with an n of 140 and you can see, | o and behol d,
we cane up, fortunately, with the sanme core set. Not only
that, there was a nice break between the top six and then
t he next one down here, duration of inactivity, stiffness.
So that gave us a little bit nore confidence in the fact
that we were at least on the right track with this
prelimnary group of variables. |If | could have the next
slide, please?

There are sonme other questions on there. Question
B, and for those of you who don't have the questionnaire, we
sinply said, all right, that is fine. These are the
variables. |If you want to call that inproved, how rmuch does
it have to change from baseline? The nunber to renenber
here is 30 percent. This is the conbi ned, neani ng both of
t he sanpl es conbined, this is a conbi ned nedi an and you can
see that it's 30 percent. Here is the conbi ned node over
here, a little bit higher than that.

C was a question about the nunber of variables
that inproved in order to call the patient inproved. So
people said, | would need to see inprovenent in at | east
three of those variables by this anount before I woul d cal
that patient clinically significantly inproved. The nunber
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of variables that you could ignore if they worsened was two.
The maxi mum deterioration in those that you coul d ignore,
this was the nedi an--excuse ne. This is the nmean, 25
percent. The nean is 30 percent, and the index to

di chotom zed patients as inproved or not inproved.

What this question stated was, woul d you be
willing to use sone core set, sone group of variables and
put it into a single index so that you coul d di chot onously
say whether or not this patient has inproved or not
i mproved? A hundred-and-twenty-four of the 140 said that
they would be willing to do that. The next slide, please?

The issue of redundancy, then, multicollinearity
of the variables, and, of course, that had to be
investigated with nore varied data sets other than the |arge
one that | have already tal ked about, and again, | don't
think you' re interested, but we had sone other data sets
that we were able to get these statistics from

Let ne show you the results of those. Sinple
correlation coefficients showed that, in fact, as you m ght
expect, a lot of these variables did show nulticollinearity.
In other words, they were correlated with one anot her.

These are straightforward r val ues and you can see that
they're not extrenely high, but yet there is some
correl ati on between them
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Now, in general, statisticians think that an r
value of 0.7 or higher is generally considered to be strong
evidence of nulticollinearity, sol was a little bit
encouraged by this in that even though they are rel ated--you
know, if they weren't related at all, you would kind of
worry about it--but they weren't overly rel ated.

Further, for sone of the variables, we could
calculate r values for changes, for the deltas. So, for
instance, if we |ooked at the change in the nunber of active
joints versus the change in the SED rate, we canme up with an
r value for the delta of 0.16. So that was at |east a
| ook-see to see how much redundancy there were, because if
these were all 1.0, then there's no need to have nore than
one vari abl e because you' re nmeasuring the sanme thing. The
next slide, please?

Then we needed to devel op definitions of
i nprovenent to be tested to see how sensitive, specific,
ease of use, and credible they were. This is just one page
of definitions. For instance, the first one up here, two of
86 inproved by at least--1 can't quite read that--20 percent
and none worse. There's 240 of these different scenari os.
Notice also that we did not include all mathenatica
possibilities because we knew we woul d be wasting people's
tine.
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So, for instance, here, two of any six inproved by
at least 20 percent. No nore than two worse was the maxi mum
we took it to, because we know fromour survey that if a
pati ent denonstrated worsening in three of them no one was
going to call that patient inproved. So these were the
definitions of inprovenent, then, that we were going to
test. The next slide, please?

Further, these definitions of inprovenent needed
to be tested for their discrimnating power using existing
clinical trial data sets, and those were very, very limted.
The point here is that if a definition of inprovenent shows
good sensitivity and all the rest of it but doesn't
discrimnate well between active agent and pl acebo in an
actual clinical trial, thenit's probably not the best pick
The next slide, please.

So the goals, then, of the conference in Pavia
that we just had in May were these: To decide upon a
prelimnary definition of inprovenment using the core set of
out cone variabl es, using the conbination of statistical and
consensus formng techniques. This is the process we used
to get there. W have rated each of 72 patient profiles as
i nproved or not inproved, again using nomnal group
techni que, and then we cal cul ated t hese perfornmance
characteristics, as they're called, the sensitivity and
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specificity and so forth, using the physician's decision as
to whether or not the patient was inproved as a gold
st andar d.

(bserve the ability of the remaining definitions
of inprovenment to discrimnate between active agent and
pl acebo, using existing trial data. Then we used nom na
group techni que again to deci de upon which of the remnaining
definitions of inprovenent is easiest to use and nost
credible, in other words, had the highest phase validity.
And then finally, we nultiplied that phase validity score by
t he kappa value to obtain what we refer to as the final
answer. And again, if you participated in the QVERACT
project, it's very simlar to what they did.

Here is an exanpl e of those patient profiles.
These are actual patients, | should tell you. W didn't
make these up. Here was, for instance, the MD assessnent at
baseline, at the end of the trial--actually, this was a
clinical experience, not a clinical trial--the absolute
change, and then the percent change. They were then, after
silent evaluation, asked to score the patient as clinically
inmportantly inproved or not, and then for those that we
didn't reach 80 percent consensus on, we had a di scussion on
those and then scored the patient again. The next slide,
pl ease?
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This is what the final judgnent of the patients
looks like. W net in plenary session. Here's patients 1
through 24. Again, we had 72 of them Sone of them we
agreed at the 80 percent |evel that they had inproved. Sone
of themhad not inproved. And others, we scored as
uninterpretable. W couldn't decide if they had inproved or
not, and for reasons of this analysis of this nmethod, we
threw these patients out. So these were the ones that we
were working wth.

Again, this nmeans that 80 percent of the
practitioners in the audi ence agreed that this patient, for
i nstance, had inproved. This does not indicate the anount
of inprovenent in the patient itself. The next slide,
pl ease?

So after day one, we got busy, after all these
profiles were scored, and nyself and ny clinical fellow sat
all night analyzing the data while everyone el se went out to
drink sonme Italian wine and we found nine definitions that
met our prelimnary screen in that they were at |east 80
percent sensitive and 80 percent specific. So if you
conpare, if you look at this little two-by-two table up
here, here is the nunber of patients that the doctor called
i nproved and not inproved and then the agreenent with the
particular definition. So there is the little two-by-two
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table that we are going to do the chi square on, the p
val ue, sensitivity, specificity, false positive rate, false
negative rate, and the kappa statistic. So let's go to the
next slide and I1'll show you what those definitions are.
Excuse ne. |I'msorry. This is the discrimnate
validity of those. Dan Lovell presented this part of the
wor kshop. Ve took the best drug that we had trial data on.
You know, sensitivity and specificity and sensitivity to
change is really only a function of how good your drug is,
and really, the drug that we got the best results with was
10 mlligrans/ meter/squared per week of nethotrexate, and
that's the data that we used, again, because discrimnate
ability is a function of how good your drug is. And we
conpared the percent of patients that got better by each of
these definitions in the nethotrexate group versus the
pl acebo group.
Let nme caution you that this data is very tenuous,
and Dan stressed that in the workshop, too, because not al
of the variables in the core set had been neasured in these
trials. So we had to derive sonme of themfromregression
anal ysis. Sone of themhad to be converted froma
Li kerglike scale [ph.] to a linear scale. For instance, the
MD gl obal assessnent in the actual trial of nethotrexate was

scored nuch better, better, sane, worse, nmuch worse, but we
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had to extrapol ate that down to a linear scale, which isn't
the best. So the data here are highly derived and Dan
cautioned the group about that when judging these particul ar
statistics for their--these particular definitions for their
discrimnate validity. So |let ne have the next slide, then

So the next thing, then, was for the practitioners
to break into the group again and score each of
t hese--excuse ne. They were to choose five of these nine
variables that nmet the prelimnary screen of 80 percent
sensitive and specific and score themfor phase validity,
with five being high and one being poor. These are the
definitions, then, that we're working with, and you can
refer back to those when you see the final result.

If | could have the next slide, then, this, then
is the final results of our Pavia conference. Definition 6A
and 6B and 9A were the top vote getters. Here is the fina
score. | can't quiteread it. | think it says 60, 42, and
35. You see there's a nice break here. These clearly were
our best definitions.

If you |l ook at 6A and 6B, they're very simlar,
and that was encouraging to us because if the hi ghest one,
the one with the highest score, would have been very
different than the one with the second hi ghest score, we

woul d have worried about the process that we used. The
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third highest one, 9A if you take a |look at that on that
previ ous sheet, turns out to be very, very close to the
Pollus criteria, and so we were encouraged by that, that, in
fact, we were in a way validating in pediatric rheunatol ogy
the Pollus criteria used in adult rheumatol ogy. So we were
very encouraged that, in fact, these top three vote getters
were extrenely simlar and that 9A was, in fact, or al nost
the Pollus criteria.

If I could have the next slide, the top vote
getter, just as a remnder, was three of any six of the core
set variables inproved by at |east 30 percent with no nore
t han one of the remai ning variabl es worsening by no nore
than 30 percent. That was our definition of inprovenent
that we cane up wth.

If I could have the next slide, that brings ne to
the conclusion of ny talk. Lisa asked ne a few questions.
Wiy not different core sets and definitions of inprovenent
for the different onset types? | wll tell you the rea
reason that we did it and that is, first off, when we
started this project, we knew that the different onset types
wer e undergoi ng change at that point, that there was going
to be a new classification scheme, and we really didn't know
how that was going to fall out. |In fact, we still don't
know.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



Secondly, we didn't think that we could ask in a
survey, and we had a limted anount of tinme and noney to do
this, think about the outcone variables of core set for
systemcs, for polys, and for Paucis.

Next, there was little evidence that the onset
types influenced response. If | could have the next slide,
and then we'll come back to this one. | want to show you
sone data here. Lisa asked ne to |ook at this before the
neet i ng.

This is the response by onset type on the first
tabl e up here, patients used for the consensus conference.
And again, there was 72 of these. It turns out that there
were 15 Pauci s--these are onsets now, not course--23 polys,
and 34 systemcs. Now, you wouldn't expect that. This is,
of course, not a valid cross-sectioning of all the JRA
patients that you see. Systemcs are over-represented. But
again, this was a clinic sanple, not a random zed tri al

So you can see the percentage of the patients that
were inproved here, scored as inproved during our consensus
conference, and those that were uninterpretable, and | argue
with you that there is not nmuch difference. Actually, the
next one has a chi square. | don't think that there's nuch
statistical significance, anyway, in terns of the frequency
of inprovenent, of a favorable response anong the onset

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

types.

Now, the mddl e chart here uses our Col |l aborative
Study G oup core data bank. In here is 504, not the 551
that | showed you before, because we only included the
efficacy subset. So here, we had 151 Paucis, 245 polys, and
180 system cs, a huge sanpl e now, and you can see--here's a
chi square with two degrees previous. W'Il|l get a
two-by-three table. The chi square was four and the p val ue
was 0. 13.

Finally, sonme of these patients received pl acebo.
These were all the patients in the efficacy subset. W say,
well, that's fine. Let's just |ook at those that receive
active agent and it comes out to 307, and still there's no
difference here, that the chi square with two degrees
freedomwas 3.2 and the p val ue was 0. 2.

So if we could go back to that other slide now,
fromour data base, anyway, there's little evidence that the
onset type influenced response in terns of the articular and
functional outconmes. |'mnot talking about pericarditis or
iridocyclitis or anything like that. |'mtalking about
articular outcone and function, which is probably what we're
nmost interested in anyway in these trials, unless, of
course, we design a trial to look at the effect of steroids
and naprosyn, for instance, on iridocyclitis.
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The next point was that we attenpted in our
proceedi ngs at Marco Island and in our surveys and in Pavia
to keep in the front of everyone's mnd that the core set
shoul d be designed to be robust enough for all of the onset
types, no natter how the onset types fell out.

Ve focused on features common to all onset types,
arthritis and functional disability. So nmaybe we're
downstream You know, whatever the etiologic agent is, it's
system c or Pauci and naybe there's different T-cel
receptors invol ved, whatever, maybe by the tine they get
into our trials, we're downstreamenough with the
inflammation that, in fact, the nmechani smfor producing the
arthritis is pretty much the sane at that point. | don't
know, but that's the theory that we're working wth

M/ final point is this. |If one begins splitting
the di sease, that geneticists won't allow you to stop the
splitting at the broad phenotypes of the disease. For
i nstance, each of the subtypes can be broken down further
even clinically, so people |like David Qass aren't going to
let you stop at splitting poly fromPauci. They' |l say, |
can show you that there is a difference in outconme anong the
early onset Paucis versus the | ate onset Paucis.

Further, you can break down even those by
genetics. So, for instance, let's take polys. Wiat if you
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wanted to split theminto--our group into those who were DR4
positive versus DR4 negative? Well, that's fine. Am
confusing disease risk with outcone? |'mnot sure, because
for many of themthat have been shown to produce disease
risk, it's also been shown that they can, in fact, influence
out cone.

But | ook at DR4. Using the new termnol ogy now,
just DR4, we can split into, using new termnol ogy, DR beta
1 0401 through 0408 and only a few of those splits are
arthritogeni c and perhaps influence outcone, and the sane is
true for DR5, which we know to be inportant in certain
subt ypes of JRA

M/ point is, we have no earthly idea at present
what ot her genes nay influence outcone. Look at the | DDM
experience, an experience very close to ny heart. [If you
ook at the article last year in Nature, they found in the
whol e genonme search, using affected sib pairs nethodol ogy,
they found 18 chronosonal regi ons across the genone that
i nfl uence di sease susceptibility and perhaps outconme. There
were only 11 of those that were very strongly |inked, but
still, JRA shows less famly trait than does I DDM and there
i's probably even nore genes invol ved.

Further, if we include multiple ethnic groups in
our sanple, the probl embeconmes worse, due to differing
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effects of the sanme gene in different popul ations. In other
words, it relates to gene conbinations.

So you' ve heard the scenario that if you would
conbine a DR4 and a DRl1, then your prognosis is nmuch worse
than it is if you just have DRL. So the whole thing is a
mess at this point, and | guess | amarguing that naybe our
kids or grandkids will worry nore about this problemthan we
shoul d.

Lisa, there were a couple of other questions that
you asked ne, if | can do it in 60 seconds. Pl ans to change
the core set over tinme? | think we'll have to | et everybody
else do the leg work, so if someone has an IL-2 receptor
ant agoni st or sonething, they're going to have to provide
nost of the informati on before we'll consider putting it
into the core set.

How wi || organi zed neetings like this in the
future--1"mnot quite sure. M overall point is, this core
set and definition of inprovenent are not in stone. It
sinply gives you sonething to throw stones at and we woul d
be glad to change it later on if soneone shows us that they
have a better index for measuring change than we have now,
or for describing inprovenent.

| think the rest of them 1'Il |eave for the
di scussi on.
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DR R DER kay. Thank you.

DR GANNIN: Are we going to wait for questions?

DR RDER Yes. W wll wait for questions and
we will nove on to our next speaker. W are ready to
consi der whether additional or alternative outcone neasures
are needed for other subsets, first beginning wth
Pauci articular JRA by Dr. Carol Lindsley.

ARE ADDI Tl ONAL/ ALTERNATI VE QUTCOVE NMEASURES
NEEDED FOR PAUCI ARTI CULAR JRA

DR LINDSLEY: | attenpted to answer the question
with regards to the useful ness of additional variables
relevant to Pauciarticular JRA This is the prelimnary
core set that Ed just went through, and | approached this by
t hi nki ng about whet her we needed additional outcone
variabl es for Pauciarticul ar di sease.

In this disease, there are very fewjoints
involved and there's limted variability or range in your
paraneters and power to deal with that. W know from nmany
of our studies that there is a high placebo response, and
per haps sonme of the sensitivity of the variables may
contribute to that. Just froma conmmon sense standpoint, we
know that Pauciarticular disease is a very regi onal disease
and it nmakes sense that sone of the nore general paraneters

may not be as applicable to that particul ar type of disease.
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So | looked at ny own clinical practice and the
type of paraneters and data that | had collected to nonitor
ny patients and canme up with sone additional variables that
| thought were at |east worth considering. e of
these--the first three, actually, relate to functional
ability, and I'll show you sone data relevant to that in a
m nut e.

The first one relates to knees. Since many
Pauci articul ar children have knee invol vemrent at sone time
or anot her, knee function beconmes a critical paraneter.
Looki ng at knee range of notion with a weight-bearing type
of focus is what happens with a deep knee bend, or in a
young child, picking up a toy.

Another one is the ability to weight bear on
stairs in a reciprocating fashion. |If a child has
instability on one side or another, they will always |ead
with that side and the lack of reciprocity indicates sone
ongoing instability or disconfort.

Gait abnornalities, these vary whether it is a
[inb or increased circunduction in the gait or persistent
toeing out or an asymetric toeing out can be indicative of
ongoi ng problens. GCeneral paraneters, such as a.m
stiffness.

Longer-termvariabl es, such as a linb asymetry,
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where there is nuscle atrophy or leg | ength di screpancy are
very hel pful in assessing the long-termeffect of |ocalized
di sease.

Then | ooking at our active joint score, as well,
the consideration perhaps of not just limtation of notion
or a global active joint count but |ooking, specifically in
children that have only one or two joints, |ooking at the
presence of a fusion, of pain on notion and limtation of
notion, in other words, giving a |larger power for that
active joint score.

And then sone functioning screen. As far as
physi cal activity in school, this can be hel pful in picking
up problens. Then in children that have eye invol venent,
per haps vi sion would be an outcone. And there's one ot her
one that I want to comment on later that is not on here
which is the pain VAS

To consider this, | just took within the |ast week
or two a look at Pauciarticulars that | had been actively
following in ny clinic and had seen at least four tines in
the last 24 nonths, and you can see the denographi cs here.
Alnost all of these were ANA positive. | wanted to | ook
and this was really not a definitive study but I wanted to
just ook and conpare the two sets of variables, |ooking at
which ones that | felt had shown, first of all, some
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fluctuation over their disease course and which ones were
hel pful in nonitoring these children.

You can see with regards to the core set of val ues
that in these 13 patients, nost of themdid show some
variability, and, indeed, | perceived themto be hel pful
The striking one that was not was the functional ability
screen, and in these kids, we had used the chil dhood HAQ and
also in sone of the patients just an ADL type of eval uation.

You can see with the additional variables that |
had nine children that had significant knee invol venent and
that all of those knee flexion with sonme sort of weight
bearing was hel pful, and again, you can see out of the 13
how many of those different variables showed sone
variability and were felt to be hel pful.

Al so, fromfocusing, then, on the functiona
ability screen, |ooking at sone of our other studies, a
coupl e of chil dhood conpliance studies that we' ve done, and
again, where we had used the HAQ just to show that in
Pauci articulars, the nean score, as | think we all know, is
very, very |ow

Wth regards to correl ations of di sease neasures
with the HAQ again in this conpliance study, you can see
then, particularly in the polyarticul ar disease, there is
good correlation with global inprovenent, with joint count,
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with stiffness, but--and particularly in those three in
Pauci, there is not good correlation.

In a separate study, in a pain study that we did
involving 74 children, again, |ooking at just norning
stiffness, this was a remnder that stiffness, even with
Pauci s, can be of significant duration, and, in fact, the
mean was actually higher than it was in the other two
groups. So even though we may be tal ki ng about one or two
joints, norning stiffness in this particular study was a
hel pful neasure.

Then anot her neasure that we have used a lot is
the pain VAS, using a ten sononeter scale. Again, in the
Pauci arti cul ar popul ation, the pain nean was in the sanme
range as it was with nore generalized di sease. So sone of
t hese paraneters, such as pain and stiffness, are probably
as useful in Paucis as they are in other subgroups.

VW had al so done anot her study | ooking at--these
are the Pearson correlations for parental rating lists and
this is about a ten-year-old study, but we showed that there
was good correl ation, again, just by parental ratings, from
norning stiffness and activity limtation, as well as, to a
| esser degree, to pain.

So | think that there is good indication that some

of these other paraneters have sone specific usefulness in
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Pauci arti cul ar di sease where other variables, particularly
functional screens, may not be as hel pful.

So in answering Lisa s question, | guess ny plea
woul d be that when we are doing studies with Pauciarticul ar
di sease, that we consider, at least for the functional
ability screen, sone of the additional skill paraneters that
relate to function, particular of |lower extremty joints,
and that we also keep in mnd that sone of the nore diffuse
paraneters, such as norning stiffness and pain, can be very
useful in children with limted di sease. Thank you.

DR R DER Thank you.

W'd like to continue w th considering whet her
addi tional or alternative outconme neasures are needed for
system c onset juvenile rheumatoid arthritis by Dr. Earl

Si | ver man.
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ARE ADDI Tl ONAL/ ALTERNATI VE OQUTCOVE MEASURES
NEEDED FOR SYSTEM C ONSET JRA

DR SILVERVAN  Thank you. VWeéll, the easy answer
woul d be, yes, there would be, and I'll try to explain why I
think that, not that the core set, as pointed out by Ed,
shoul dn't be included, but maybe that's not the prinary
outcone, and | know Ed said this doesn't have to be, and I
concur conpletely with himthat the core data, the core set
is very good and nmeasures many things but may not for
systemc JRA or JA be the primary outcone. |1'Ill| review
basically why by going to clinical features, |aboratory,
HLA, with the caveat that |'ve already nentioned very
qui ckly, both that response and sone of the differences, and
inmportantly, sone of the outcone differences.

It's pretty--to this audience, | don't have to
review this very nmuch, but it's obvious that the clinica
features of systemc JRAJA differ fromother ones. |If you
take out arthritis for a nonent, these are the five features
that | felt really distinguish it. Coviously, by
definition, you have to have fever

So if you don't have fever, you can't have
systemc JA, and | would argue that without fever as a
variable in outcone, are we really going to get after

treating this disease? Lynphadenopathy, hepatospl enonegaly,
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serositis, and lastly, to differ fromwhat we just heard, a
lack of uveitis in this disease. So it differs fromthe
other major types and, obviously, if you want to divide it
even nore into four subtypes, clinically, that the only
feature, in fact, it has in common--two features, one, that
it occurs in childhood; two, there is arthritis. "Il try
to show you why, in fact, nmaybe that's not even that
important in the |ong-term outcone.

This slide shows data from-actually, data from
Dr. Cassidy--showing outcone in patients with
oligoarthritis, and if you |l ook at the differences between
erosi ons, hip invol venent, knee invol venment, G spine
i nvol venent, that although these patients had oligoarthritis
or Pauci arthritis, the erosions, the invol venent conpletely
differs and if we feel erosion, G spine, ankylosis are
inportant, hip involvenent, we all know, is inportant to
outcone, | would argue we nust neasure different things if
we are going to alter the course, if the prinmary outcone is
actually altering course and actually naking a difference
rat her than | ooking for inprovenent, that the di sease
differ.

Again, this again shows the difference between
patients with polyarthritis on x-ray changes, again show ng
that there were significant changes occurred nore frequently
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at one year if there's active systemc disease, and agai n,
one should have to differ patients with active systemc
di sease versus those who no | onger have active disease.

The | aboratory features in the core set ESR was
di scussed. ESR may, in fact, not be the prinary feature
that nmay differentiate and predict outconme. Studies by
Schnei der and Lang had shown that thronbocytosis at six
nmonths, in fact, was what really predicted best |ong-term
X-ray changes as a neasure of outcone. |If the platelet
count was over 600,000, there's a higher chance of goi ng on
to get significant x-ray danmage.

Qovi ously, el evated | eukocytosis, anema, and one
can put in other ones. The point of this slide really is to
say the measurenent of a single |aboratory feature, ESI, may
not be the best predictor, that because it works well in
polyarthritis and maybe not so well in Pauci, it may not be
the best indicator of active systemc disease.

HLA associations, I'll go over quickly and they'l
be addressed |later. (Cbviously, they differ. But the other
thing | want to enphasize on this that is not on the slide
is maybe it's not HLAA Maybe we shoul d consi der the
difference of the so-called tri-nol ecul ar conpl ex that
alluded to T-cell receptor, HLA but as inportant antigen
If these diseases are the sane, why does one have fever and
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why does one |l ook like a viral-type infection? Maybe the
antigens differ. So again, to lunp themnay not be clever,
at |east for outcone.

And not finally, but we're nowinto response to
therapy and remttive agents, and this is just again a--sone
data from Toronto. Remttive agents were used in systemcs,
and you see a certain virus. But the things | want to point
out are if patients were polycyclic or persistent arthritis,
nmost of themwere on prednisone, at |east at sone tine in
their therapy, again, differentiating fromthe other
subt ypes.

DMARDs are used frequently, obviously,
nmet hotrexate, obviously, and at biased interins the high
per cent ages of intravenous i nmunogl obul in.

Al so, the response to therapy differs. Al the
audi ence is aware of the adverse reactions to Gld. In ny
opinion, it's contraindicated in this disease. Adverse
reactions to sul fasal azine. These are drugs used in trials
in other forns of arthritis. How can we then use themin
this disease if it's to neasure the sanme out cones?

The hepatitis we see with non-steroidals and the
question still unanswered, potentially in ny mnd, does
met hotrexate work in act of the systemc, not for
pol yarthritis?
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So the data to date suggests that naybe drugs that
we have now do not work as well, they have a different side
effect profile, and therefore we do need different neasure
outcones and to treat these patients separately.

Final ly, the suggestion of maybe what shoul d be
added not in place of the core variables but added to the
core variables. Fever, ny personal bias would be, would be
t he nunber one outcone variable, and that's based on the
experience of nost people in the roomthat if one can
control the fever and the systemc features, one can control
the disease. Potentially other systemc features--are we
nmeasuring the right |aboratory paraneters? Functional
outcone, it is neasured in the core data base--variabl es,
excuse nme, and, of course, joint activity. The last two
certainly are covered in the core variables and the top
three potentially are not. Thank you.

DR R DER Thank you, Earl.

VW would like to turn now to discussion, beginning
with critical coomentary by our group of comrentators, Dr.
Bal u Athreya, Janes Cassidy, Ross Petty, and Patience Wite.
Dr. Athreya?

CRI TI CAL RESPONSE
DR ATHREYA: | believe it's Ed about having a

core set, but | think we're al so sayi ng naybe we have to add
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other sorts of criteria for other subsets. | just tried to
put the core set and tried to see howwell | think it'll
work. It's just purely a clinical feeling, and when | put

Pauci, systemc, poly, and then put all these six of those
the way he suggested in a core set, as already it's been
poi nted out, | have concerns about the core set answering
properly for the Pauci group, as you can see, nunber of
active joints, and there was only one or two. How are you
goi ng to say?

Functional scale, there is a supporting point for
that. The constants as the conference spoke, which Ed
shared with ne, | was looking at it. Actually, | was trying
to look at all those patients where there are less than five
joints and try to see howwell it did. Actually, it didn't
do too well even that 72 patients it was given. One of the
interesting things was, and all of those nunbers were high
because the doctors said it was wonderful but the patients
didn't rate it that way.

Then | was wonderi ng about the nunber of joints
with limted range of notion, since the active joints have
been al so as part of the definition, whether there is any
question of redundancy in that, and | amsurprised to see
ESR, and, of course, we know it nmay not work too well.

Then | just wondered whether for at |east some of
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t hese subsets--we already heard fromDr. Si|verman, too,
about the systemc type--so if we, at least for sonme of the
subsets, Pauci and systemc, if you can renove the
l[imtation on notion--actually, | changed ny m nd since |
prepared this one--we need to keep the functional scale.
Renove the limtation of notion but then add sone extra
articular features, such as sone of the ideas frombDr.
Lindsley and Dr. Silvernan.

(ne last point, | did what you al ready heard
about. | think Dr. Wite nmay want to comment on that. |
was just trying to conpare the pediatric neasure with the
adult ACR neasure. You can see MD global is the sane, PT
global is the same, and the nunber of active joints in the
pedi atric, whereas their tender and swollen joint count--|
think Dr. Patience Wite nay want to comrent on
it--functional is the sane and then this nunber of joints
with alimted range of notion, | do have concerns about
that. SEDrate is the sane. And then you see how, in
adults, two mandatory, and then three of five with 20
percent inprovenent, and in the pediatric, you have three of
si x and not hi ng worseni ng. Thank you.

DR JOHANSON  If the other commentators have
comments, you can either go up to the podiumor do it right
fromthe table there, whichever is easier.
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DR CASSIDY: Wy don't | just stand right here.
Is that all right?

DR JOHANSON  Yes. You don't even have to stand.
You can sit.

DR CASSIDY: | think this is a very interesting
di scussion, and to Dr. Lindsley's suggestion, | would add
that in Pauciarticular di sease, joint circunference, |
think, can be a valid neasurenent of inprovenent, along with
her enphasis along with increasing | eg | ength di screpancy.

Then with Dr. Silverman, | had independently al so
put down the fact that | think our core set in this disease
has got to eval uate | aboratory neasures--thronbocyt osi s,
henogl obi n, white count, and then systemc features such as
fever and rash, which are really unique to system c di sease
and, for the nost part, not seen in the other ones.

Then in a note to Ed before the neeting, | think
that we are perhaps ignoring the nost powerful evaluation
that we can performin these studies, and that is instead of
dependi ng upon out come neasurenent as a single slice of
tinme, if we would define outcone as a trend with at |east
two sequential neasurenents all going in the sane direction,
say at six and eight nonths, sonething |ike that.

Ed, in thinking about your comments and t he way
the previous pediatric studies were done, | wonder if sone
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of the data nmay not actually be msleading at this point in
view of what has just been said at this neeting. For
instance, in the Paucis, perhaps sone of those children
actually inproved nore than our data would indicate sinply
because the paraneters that were bei ng used nay not have
been sensitive enough in a child with a single joint,

i nvol ved the knee, and no systemc features to show t hat
that inprovenent had taken pl ace.

Then in the systemcs, perhaps sone of those
patients actual ly | acked inprovenent, again, because
al t hough paraneters were neasured, they were not sel ected
out for outcone, and we could nmention the ones that have
been underlined here, the henoglobin |evel, the
t hronbocytosis, and the white count.

Then finally, 1'd just like to make an i ndependent
comment that hasn't come up yet at the neeting and that is
in many of ny systemc patients, | become quite di scouraged
that they're ever going to inprove. | don't know whet her
that is an HLA-related event or not. But if a study is
| oaded with those systemc patients, then power of a DVARD
is going to be grossly underestinmated in relationship to the
Paucis and the polys, particularly in that study. In fact,
I'd like to know if others here feel that our systemc
patients end up being the real struggles in our clinics.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

DR JOINSON  Dr. Petty?

DR PETTY: Thank you. The core set of criteria,
it seens to ne, have been derived fromadult criteria used
for adult rheumatoid arthritis, which parallel in pediatrics
is polyarticular onset JRA. | think that inprint is both a
good one and a probl ematic one, because | think there's
vastly nore heterogeneity within the JRA group than there is
within the adult RA group

| think, furthernore, that we should attenpt to be
cl ear about classification. | even hate to bring up the
topic, but I think Ed has already nentioned it. If we are
| ooki ng at children other than ACR defined JRA patients, we
i ntroduce even nore heterogeneity, such as the
spondyl or at hr opades group [ph.], wherein, again, for
Pauci articular children, the criteria would be, | think,
prinmarily meani ngl ess because of the fact that so many ot her
mani festations of their disease domnate their clinica
pi ctures.

Pauci articular JRA to ny experience, is a disease
of knees and ankl es, but al nost never of snall joints and
very sel dom of upper extremty joints. | think that
experience is borne out by others inthe literature, as
well. For that reason, | think, as Carol has indicated, we
ought to recogni ze that knees are the focus joints in these
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children and, therefore, any functional assessnent which
fails to accommodate that fact will mss the point. W
won't find change, because there won't be change. So a
functional test that doesn't sonmehow recogni ze that fact
will fail to denonstrate change of any agent we use.

Simlarly, the ESR which | have not yet
di scarded, unlike Dan Lovell, is not much use to you in an
oligoarticular child. It's usually normal. So to use it as
a core variable in this situation seens to ne to again
invite failure to denonstrate change rather than
accentuation of change.

Wth respect to systemc disease, | think we're
confronted with simlar but different problens, one of which
is that the systemc features of the disease which lead to
i nprovenents in global assessnment by physician and patient
or parent aren't reflected by changes, for exanple, in the
joint count, and this is conpounded by the fact that there
are tinme elenents involved in this.

The systemc nanifestations of this disease,
fever, rash, all the serious signs and so on, are usually
worse at the beginning and usually the joint disease in
t hose bad kids gets worse over tine so that we have a sort
of split between the severity of the systemc features and
the severity of the articular features so that it would
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depend in time as to where you neasured which, as to which
vari abl e woul d be useful to you, a global assessnent or a
joint count.

| agree in principle with virtually all of the
comrent s whi ch have been made. | think in certain
circunstances, they're all entirely valid. | think for
exanple, that the leg I engthening quality issue which Carol
mentioned is a very inportant outcone nmeasurenent if you
happen to have unilateral knee involvenent. If you have
bil ateral knee involvenent, it's entirely uninportant, so it
won' t hel p you.

Simlarly, with uveitis, if you have had uveitis,
then your corrected vision is very inportant as an out comne
variable. If you haven't had uveitis, then it seens
nmeani ngless to try to neasure it.

Wth system c onset disease, | agree with Ed. |
think the fever is the outcome neasurenent which influences
the gl obal assessnents early and it should be included at
| east in sonme phase as an outcone variable. Thank you

DR WHTE | have the pleasure of being at the
end of all these astute fol ks and, obviously, agree with
what peopl e are sayi ng.

| have a few questions about the core data set.
guess the first question is, when you | ook at the adult and
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pediatric, how do you define an active joint? | wonder what
peopl e' s assunptions were, because even when | filled out
those forns, | wondered how people were looking at it. Ws
it tenderness, was it swelling, and so forth, and you can
see the difference in the core data sets because people were
| ooking at swelling. They were trying to define what
activity was.

Also a comment, in Lisa's wite-up of the Pavia
conference, |I'mequally concerned about |imted range of
noti on because we all know that contractures occur early in
kids and they don't necessarily inprove because they don't

have that nmenory to say, "lI'd like to walk without a [inp."
The arthritis could be gone and you're left with a kid with
limted nmobility.

So I"'mworried about that. |'mjust putting ny
worries on the table about that core data set and woul d have
to define it alittle bit better, which was inplied on the
l[imted nmobility in a comrent nade at the Pavia conference
about maybe it should be--this is an issue about physica
therapy and so forth. So | think that those are the
comments | want to add on the core data set.

The other, | think, in general, we're dealing with
different diseases. W all are having a hard tine deciding
why they're different, but they're different. | think
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everybody woul d say they're different, that Pauci is
different frompoly, and then we can go on and on about
breaking themup. | think that it's very hard to get a core
set for different diseases and | think we're going to have
to face that and decide, okay, we're either going to | ook at
onset, we're going to | ook at course.

V& just have to decide what you're | ooking at, and
| think that's what the conpany has to decide. In other
words, are we aimng for a drug for arthritis? Are we
aimng for a drug with systemc features? | think that
woul d hel p us, because if you' re |ooking at a drug that
mght potentially affect systemc features, then [imted
mobility is a non-issue. O if you re |ooking at outcone
nmorbidity in Pauci, iritis is the issue.

So | guess I'msitting here saying that | don't
think it can be one set. | think that's what all of us are
saying, and | think you have to define what you think you
want to do with your drug or with whatever trial, and then
hopefully as a group here, we can say there are sone things
that we would add if you happened to | ook at this particul ar
group. | think that's what we're beginning to do, and I
would agree with iritis and sone of the comments that are
nmade about Pauci and certainly with systemcs featuring

fever and platel et count beconme a key issue, as has been
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shown multiple tinmes before.

That is the end of ny cooments. Thank you.

DR RDER W'dIlike to take comments fromthe
rest of the panelists, as well as the audience, at this
tine.

GENERAL DI SCUSSI ON

DR KATONA: Lisa, one of the interesting things
that we have been listening to all these core val ues and we
have not heard any pediatric unique features init. e of
the things we all know, that the polyarticulars and
especially the systemc onset children will have severe
growt h degradation. One of the proposals that | would |ike
to have, at least for those to consider to put in, at |east
changing the role of the VAS or defining it, but that could
be a pediatric unique feature. Thank you.

DR WHTE The issue is tinme here, too. In other
words, over six nonths, kids have a variability of grow h.
So | guess the other obvious issue always here i s how | ong
do you say is optimal, and if you're going to | ook at a year
only, then I think all these other issues becone inportant.
If you' re |ooking at a six week, six nmonth, then those kinds
of differences anongst kids and growth would be hard. |
agree with you.

DR PQZNANSKI: | was going to ask Ed, in the
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various criteria that you used, did you find a difference
bet ween the very young and the ol der children? In other
words, the very young behave nmuch nore differently in terns
of ability to talk about synptons than the ol der teenagers.
| wonder whet her that woul d have nade a difference in
sensitivity and specificity in these.

DR GANNIN: W didn't ook at that
specifically. | can tell you, the nean age of the kids that
are in these trials is about nine and a half. Wen we
devel oped the core set, we kept telling people to keep that
in mnd, the cognitive ability of these children. That's
one reason, for instance, the painisn't in there and
tenderness that's in the adult core set, is that we were
worried about the cognitive ability of the majority of the
patients that we enroll in these trials. That's another
reason why we couldn't use the adults as it was. But yes,
true, our kids are very young. Nne and a half is the
average age in the core data bank.

Can | answer a couple of other questions? The
definition that we used for active joints was the one that
Earl in 1976 put forward and then Jimverified in 1986, and
that is swelling, or if no swelling is present, then
l[imtation of notion with either heat, pain, or tenderness,
and the swelling can't be due to bony enlargenent with
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currently burned-out inflamation.

DR WHTE Raght. Then it's redundant. You're
asking limted nobility, right? In other words, your
activity and your limted nobility are very cl ose, because
it's acriteria, for one, right? In other words--

DR GANNN: R ght, although--

DR WHTE And I'mworried about that as a core
set initself. That is what | was just saying.

DR GANNN: | understand. You saw the r val ues
between swelling and limted range of notion are fairly
high, but | also can tell you that the najority of joints
that are considered active are active because they're
swol | en, not because they're [imted with limted range of
nmotion with one of those other paraneters.

Again, with the addition of extra articular
features, | think it's been said a couple of different ways,
and they're correct, and that is that if we're interested in
iridocyclitis, then that's how we devel op our eligibility
criteria. But certainly, if you were going to use any extra
articular features in--if you were to consider adding to the
core set, don't forget, then, you' ve got to include that in
your eligibility criteria for the trial and that greatly
[imts your ability to enroll patients.

Anot her thing that we enphasi ze during all these
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proceedings is to keep in mnd that the best-designed study
inthe world with no patients init is a failure. W tried
to keep our heads buried in reality here as to what types of
mani festati ons of disease that patients were nost likely to
have. That gets back to sensitivity to change and not

i ncl ude sonething that very, very few patients mght have.

Let me turn it over while | think of sonething.

DR WALLACE: Just a few comments. | would |ike
to urge everyone to consider the idea that maybe what we
shoul d be looking at is disease course. | doubt that we're
going to be looking at kids in the first six nonths of
di sease. If we are, fabulous. Then we'll do really early
onset and I'd be all in favor of that. But beyond that, I
think it makes nost sense to | ook at the di sease course and
| think systemcs are really a very different kettle of fish
than are the vast majority of polys, Paucis, et cetera.

The other thing that | worry about is along the
lines of reliability is using the gl obal assessnments in the
t eenage years or even starting at age 11, because those kids
desperately want to be nornal. Those kids desperately don't
want a thing wong with themand they' re just totally--I
think, quite unreliable.

Now, one coul d screen those and take out the ones

that you know are unreliable, but | really think we need to
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go for where the gold is, and | think | ooking at activity of
joints nmakes nost sense. Then for those that have extra
articular features, |looking at that, as well.

DR LINDSLEY: | just want to comment, Carol, wth
regards to adol escents. |In sone of our pain studies, we
found very good correl ati on between the pain VAS, the
adol escents did, and the paraneters of active disease, as
opposed to--and maybe you could say that that's part of
gl obal assessnent, but | ooking specifically at pain, there
was good correl ation there.

DR WALLACE Yes. No, | think probably if you
asked specifically about pain, but as a part of--

DR LINDSLEY: R ght.

DR WALLACE: |s your disease active? O course,
it's not active.

DR LINDSLEY: R ght.

DR ATHREYA: Commenting on this sequential and
the timed eval uation, howlong is | ong enough is the
guestion, because, at least for the experience, | think that
met hotrexate is wonderful as long as you give it and sone
kids are on it because each tine you try to stop--1 have not
been successful in getting the kids off nethotrexate once
they're on it. Wat are sone of the consequences of that in
a child, as he grows up, and how long is | ong enough?
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DR GQANNIN: | think the answer to that is what
you know bi ol ogi cal |y about your drug. | nean, if it's an
NSAI D versus a DVARD versus a biologic. |If you are going to

advertise that this thing is going to produce efficacy
within six nmonths, well, then your tine frame probably
shoul d be no I ess than that, versus three nonths for sone
NSAID. So | think that's part of the protocol rather than
t he out cone.

DR ATHREYA: It will cone up again |ater when we
tal k about the definition of inprovenment in active disease,
rem ssi on- -

DR JOHNSON In the adult world, we dealt with
this same issue and there's been actually a heritage, |
guess, of non-steroidal trials going a fewnonths. In the
end, it's alittle bit arbitrary, but we did kind of nake a
call at about a three-nonth point with regards to signs and
synptons in general.

But for sonmething that was of a greater clinical
inport, whether it be remssion or arresting the x-rays or
what ever, we thought that the di sease and the concept of the
t herapeutic goal that you re after should drive that
decision to be longer and we just decided arbitrarily on a
year there. Now, whether those dynam cs should apply to JRA
i s anot her issue.
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Could | just ask Ed a couple of technical
questions? Wen the PSSRG or the Soviet and U S
col  aborati ve studi es were done and so on and a gl obal was
asked of a patient or a parent or a doctor, were they asked
to look at the entire organism incorporating things |ike
fever and iritis and so on?

DR GANNIN: Yes. That was--the question was
very sinply stated and that is in conparison to how-the
overall patient's status at baseline, how are you doi ng now?
It was rmuch better, better--

DR JOHNSON But in the QA world of adults, for
i nstance, the phrase tended to have been sonething |ike,
with all respects to the QA of your knee, how are you doi ng,
or sonething like that, sone phrase that kind of focused you
in on that joint and not what was going on with the rest of
the body. But evidently, that was not the case with these--

DR GANNNN: No. That isright. The way it
is--in the core set, the way we fashioned the question is we
stole it fromthe CHAQ and that is, in consideration of all
the ways your arthritis affects you, how are you all doing?

DR JOHANSON Al the ways your arthritis affects
you?

DR GANNIN: Yes.

DR JOHANSON So sonebody m ght - -
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DR GANNIN: No. Excuse ne. | amsorry. It
says di sease.

DR JONSON D sease?

DR GANNIN: Yes.

DR JOHANSON  So, | nean, conceivably, you could
now t ake your Pavia al gorithmand you can take the data on
MD gl obal s and on patient-parent globals and see how
frequently they match per subset, and if there is a lot of
m smatches in the systemcs or the Paucis, and then--

DR GANNN: Kent, | think that was on that
slide.

DR JOHANSON  Was it, though? | thought this was
just an inprovenent or not inprovenent.

DR GQANNIN: The last slide. | amsorry. This
was just the physicians' global, is what this was based on.

DR JOHANSON  Wait a mnute. So this is how
frequently the algorithmthat you derive, the core set that
you derive, matches the physician gl obal ?

DR GQANNIN: No. This is sinply how many
patients--this is asking a different question. How nany
patients in the subsets, in the various subsets of the
di sease, were inproved or not inproved? W could not really
use the algorithm see, because we did not ask all of those
itens in those Soviet trials. W tried to get to that with
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the slide that Dan showed, but as | said, those are highly
derived because we had to convert scal es from physici ans’

gl obal being nuch better, better, sane, worse, nuch worse,
down to a continuous scale, and we really didn't measure
functional ability in those, either. W derived it through
regressi on anal ysi s.

DR JOHNSON  Let's try this, then. In your group
of 72 patients that you di scussed--

DR GANNIN: kay.

DR JOHNSON  Wen they were given the prelimnary
information about those patients, were they given
non-articular information or were they just given--

DR GANNN: No. Just the informati on on those
cards.

DR JOHANSON So we don't really have a data base
that we could truly test. | nmean, it seens |ike the ngjor
reservation here is perhaps kind of nyopically looking at it
as a concern that the physician global is not being
addressed. The physician sees a platelet count of 700,000
and he worries about it, but we can't really test that
question, | guess, with the data we have.

DR GANNIN: Yes. | agree. | nean, there are
not existing data sets right nowthat allow us to validate
our core set. That is one of the goals for the future, as
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we stated, is the prospective validation of this core set.
It is just sonmething for us--or definition of inprovenent, |
should say. It is just sonething for us to beat on,

sonepl ace to start.

DR JOHNSON  Let me just nmake one ot her comment.
| nean, | think that whol e collaborative effort was
i ncredi bly val uabl e because we are going to need to have
sonme straw nan out there. There are other ways of enrolling
patients of various types, including various subtypes, and
doing a clinical trial and doing an outcone that everybody
woul d agree is credible, and you would just sinply set up a
test of success that bears on the patient's subtype.

For instance, you could say that an oligo patient
woul d be deened successful if he passed the Pavia test and
if he did not have worsening in his iritis, if he had it, or
if his platelet count cane--1 nean, you could put all these
caveats actually into your clinical protocol. You do not
have to have themas a--they do not have to be in the core
set to be usable inaclinical trial. | guess that is an
obvi ous point, but should be nmade, | think.

Then if you are going to do a trial with JRA as a
totality, you will probably want to stratify so you get at
| east a decent nunber of each of the subtypes in the trial.

DR GANNN: That is the trouble, getting the
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decent nunber. You have to keep this buried in reality
here, Kent.

DR JOHANSON  But you had al nost bal anced
subtypes, didn't you? Wat were your proportions in the--

DR GANNN: Yes, but I"'mnot sure that each one
of those would neet a statistical sanple size requirenent.
| mean, it's interesting that we broke themdown for this
purpose here, but if we were actually to do a power analysis
on this, I amnot sure we woul d have adequat e nunbers.

DR JOHANSON  But if you had a trial of 120
patients that were just sequentially enrolled or sonething
like that, what is the breakdown of the three subtypes as it
st ands now?

DR GQANNIN: Again, it depends upon the
protocol. If it's a methotrexate protocol, you can bet

there's going to be a lot nore polys in there, and if it's
an NSAID protocol, probably a |lot nore Paucis, and a
bi ol ogi cs protocol, | don't know.

DR WHTE | think it's the issue of, as Dr.
Vil | ace brought up, of course versus onset is the key thing
here, because when | was thinking about patients | put into
trials, they may have had a Pauci onset but they truly had a
poly course. | think that's a very inportant differentia

we have to sort of decide on, because | think that we're now
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wat ching. Andersson Gare's article nicely pointed out the
shift that occurs. O, we're going to have to decide on a
tine again, and | don't want to get in this debate, but I
think that is going to be very inportant in the group that
you put in.

DR JOHNSON  If you take a cross-section of JRA
patients who are severe enough to be on nethotrexate, how
does it break down?

DR WALLACE: Polys, polys, polys.

DR WHTE But they may have had a bunch t hat
were Pauci onset. See, that's an issue.

DR JOHNSON Ckay, but at that time.

DR WVHTE R ght.

DR LOVELL: | think one of the things that has
been overl ooked here is the core set was desi gned and
validated on a data base set with the expectati on that they
woul d be used in DMARD trials, so that this core set that Ed
has tal ked about would be functional for DVARD trials or
second-line agent trials and we wouldn't utilize this core
set if we were going to do an NSAI D study, for exanple.

As a consequence of that, when we | ooked at the
various paraneters, we took patients who had only been
enrolled in DVARD trials. W did not use the study group

data base fromall the NSAIDtrials. So this core set
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really isn't intended to be used for all JRA trials, such as
short-duration NSAID trials, but really was designed to be
used for the |l onger duration second-|ine studies.

Wth that in mnd is howthe limtation of notion
paraneter got put into the core set, because it was the
singl e best itemthat distinguished between placebo and
hi gher dose nethotrexate in that study. So certainly, if
you wanted to do an NSAID trial, you probably woul d not put
that paraneter in there.

But this core set is really intended to be used
for DMARD trials, and when you do | ook at those patients,
they are all polyarticular course, because when we thought
about utilizing these drugs in our early trials, we were
quite unconfortable with the concept of using, say,
nmet hotrexate or oral gold, which at that tine was consi dered
an experinmental agent if the patient only has one or two
active joints, knowi ng that the outcome with those patients
isreally quite good with our nore traditional measures.

So by kind of a selection process of those people
who are designing the trials, it is going to be primarily
pol yarticul ar course patients who will be utilizing this
core set.

DR ATHREYA: If you omtted that Iimted agent
and recal cul ated fromthe sane way, would that nmake a
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difference? If they dropped that limted range of notion
itemout of that six and redid the calculation, would it
have cone differently?

DR GANNIN: | can't tell you because we haven't
done that. But again, there were a ot of strong feelings
about the limted range of notion because, as Dan said, it
showed- - met hot r exat e showed a very large effect size, and
al so, the physical therapists would add that it is the
nunber one thing they're interested in because it lets the
kid do their PT better. So there was a |ot of enotion about
the limted range of nmotion. | kind of wondered how it got
in there, too, but people like it.

DR BOMNWER If | could nmake a comment about that,
| really would cone down strongly on the side of not
including it, because therapy can do wonderful things, even
if you are left with range of notion and you' re not | ooki ng
at that and that's going to mess up your cal cul ati on of
whet her the drug worked or not.

DR WALLACE: | think Dan's point about the core
set of data being set up |ooking at DVARDs i s an excel |l ent
one because | think, inreality, that's what we want to put
our effort in, I think, interns of treatnent of JRA is
| ooking for those drugs that are going to be al ong the DVARD
lines. | don't knowif we want to be spending a lot of tinme
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with NSAIDs and | ess efficacious agents. | think that's
where we want to put our energies and our tinme, and it nakes
sense to nmake the outcone variables that natch with those
patients who are going to be involved in that.

DR JOHANSON  Yes, but you woul d expect a set of
outconmes to be given by the nature of the di sease, not by
the nature of the intervention. | mean, | agree wth your
sentinent, but--

DR WALLACE: The nature of the patients who wll
be in the studies. R ght, and there shoul d be outcone
variables for those patients that have few joint disease,
but those are going to be the mnority--

DR JOHANSON  kay. If it's true that all the
met hotrexate JRA patients are polys, is that because a bunch
of the Paucis and the systemcs have failed nethotrexate, or
is this because a | ot of the severe ones convert to polys?

DR WALLACE: The second one.

DR JOHANSON  The second one? The latter?

DR RDER | think, looking forward into the next
ten years, there are a nunber of possible agents. | am
hearing this norning, it |ooks like the group has consensus
that the core set will not work for all subsets and 1'd |ike
to just try to reach some consensus about what will it do

for each of the clinical core subsets.
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For exanple, for poly JRA |I'mhearing this
norni ng that people are not happy with the use of limted
range of notion in the core set. Are people reaching
consensus about that this norning?

DR LOVELL: | think the point has been nade, and
we have the data to |l ook at it objectively and
quantitativel y--

DR R DER Ckay.

DR LOVELL: --and see, to answer Bal u's question
if you drop out that parameter, what happens to the
discrimnate ability of the core set? So we could answer
that question in a scientific fashion rather than kind of a
commttee-think fashion. So | think it's alegitinate
question. W can answer it.

DR WALLACE: But then if you do drop that out,
how are you going to assist hips and shoul ders, because
you're not going to see swelling. You' re not going to
pal pate swelling. | mean, | think there are sone joints for
which limted range is all you have.

DR WHTE Can | ask a technical question about
when you're calculating activity of a joint, and [imted
range was a part of that, as part of defining activity, so
it would work in your comrent. So | wondered if--1"mjust

trying to understand the conponent of limted nobility that
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it plays in defining activity of a joint.

You said swelling was the nost common, but when
you' re | ooking at hips and shoul ders, was the [imted
nmobi lity the nunber one thing that defined the activity of a
joint? | guess I"'mjust trying to ask a technical question
about how you defined joint activity, because if limted
mobi ity gets counted twice, then, in this core set in
particul ar joints.

DR LOVELL: | think if you |l ook at the data, the
correlation coefficient between nunber of active joints and
nunber of joints with loss of notion wasn't as high as you
woul d predict based on the fact that |oss of notion is part
of both criteria. |If they had been highly correlated or
redundant, in other words, then we woul d have not put them
in the core set. But they weren't as highly correlated as
one mght predict before you | ook at the data fromthe
out cone of the studies.

Qearly, the discrimnate ability of the active
joints and the joints with loss of notion is very different,
and the discrimnate ability is much stronger with the | oss
of notion. |If you' re looking at a drug with the potency of
nmet hotrexate, then it does have the ability to do that.

So we were trying to find a tool, an instrunent
that would clearly distinguish between pl acebo response and
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a true response to the nedication, and so when you do that,
you have to | ook at characteristics of joint performance
that are fairly or somewhat insensitive to change, and | oss
of notion is one of those things that's slower and | ess
likely to kind of vacillate than, say, anmount of swelling,
that sort of thing.

So it really cane down to, if you use a drug
that's truly effective, |like nmethotrexate, then nunber of
joints with loss of notion really changes over the course of
tinme dramatically with the drug and not very dramatically
with the placebo. So that's howit got included.

DR WHTE Interesting. Thanks.

DR JOANSON | think, given the presuppositions
of the whol e procedure that Ed's group went through, it
strikes me as hard to justify tinkering wth the results, in
essence. You either sort of have sone faith in the
met hodol ogy, but the rest of it is all data driven. It is
actually nore data driven than the adult world drove, in ny
opinion. There was nore sort of judgment interventions
along the way in the adult process.

But | think the problemremains, what is its
applicability? Is it nore efficient with the polys, and if
that's really the kinds of patients who are going to go into
tough trials anyway, then nmaybe that's not as inportant of
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an issue. But the other is, is it inclusive enough if you
have a | ot of sick systemcs or sick oligos in there and you
want to follow other paraneters of disease, but you coul d
incorporate that into your trial w thout nmessing around wth
the core set.

DR GANNN: Yes. Again, |I'll enphasize that
our mndset was all the way through, we were devel oping a
definition of inprovenent for anti-arthritis drugs, not
anti-iridocyclitis or pericarditis or anything else, with
the idea that it was going to be nost applicable in DVARD
studies, in drugs that we would be |ooking at in the future.
Again, you just said it. If you are doing a study to | ook
at iridocyclitis, then that woul d be your nain outcone, not
the core set.

Bonni e?

DR STRAND: Ed, do you think you could add, for
i nstance, one paraneter for each of the subtypes of JRAtoO
choose a core set and require, then, that you have
i nprovenent fromthat point of view and that you woul d be
able to get nore specificity?

DR GANNIN: But | wouldn't--

DR STRAND: Rash and fever for systemc, and
sonething el se for Pauci, et cetera.

DR GANNNN: But | wouldn't add it to the core
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set. | guess I'd add it as a separate vari abl e.

DR STRAND. R ght. You add it as a separate
thing, but then that could be conbined into the outcone. |If
you, in fact, enroll polys and systemcs and a few Pauci s
who were bad.

DR GANNN: Yes. | think that's what we've
been saying, that we're free to--

DR STRAND. R ght. You' re basically saying that
you have a m ni mum nunber of outcones that nust be done and
you can add additional ones toit. You're trying to have a
situation where you can enroll as many patients as possibl e
in an orphan indication already that's divided into five
subcl asses of patients, right?

DR SCHWETERVAN Bill--

DR STRAND. Ten, okay.

DR SCHWETERVAN Bill Schw eterman, Center for
Bi ol ogics. Actually, Vibeke, you just beat ne to the punch,
because that was the point | was going to nake.

DR STRAND. Sorry about that.

DR SCHWETERVAN That's all right. It seens to
me that the problemw th--all these points have been nade,
but | just would Iike to echo them It seens to ne the
problemwi th this disease is that there's not enough
patients to study if you start splitting into different core
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sets. So | think I'd like to conplinent the people who went
toltaly to do this, to divide this core set, because |
think that deriving a core set is going to be useful for
industry as a starting point, and then perhaps using that
core set in a particular way in a trial design mght help
you, such as what Vi beke just pointed out.

You coul d use, for exanple, co-prinary endpoints
if you felt strongly about, for exanple, fever in systemc
popul ation, or if you felt strongly that there was anot her
functional paraneter that woul d be hel pful for the Paucis,
you could include that as a co-primary, or if you didn't
feel as strongly, could use it as a secondary endpoint.

In other words, you could use a core set, just as
Vi beke nmentioned, to stratify patients and to use additi onal
efficacy outcone neasures to determne outcone, and this
way, you woul dn't necessarily be splitting so nuch that you
couldn't do the trial. | just wanted to nake that one
particul ar point.

A so, Ken, | think you al so brought this point up
earlier about how val uable the core set is in general.
think the problemis, with many of the trials, with the
sponsors that we have, getting the sponsors to do the actua
pediatric populations is the first step in the hurdle, and
by keeping this core set as anal ogous or as simlar to the
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adult patient population, to the extent that it's possible,
it wll sinplify at |east many of the agency's problens in
this regard, because | think the ultimate goal is to get

t hese ki ds studi ed.

DR JOHNSON And it's a responder index and so we
don't have to worry about nmultiple endpoints, either, which
is also attracti ve.

Do we have ot her comments fromthe floor?

DR MLLER | wonder just about extending that
concept a little further. Wat about a patient-specific
el enent so that you have--the core set concept is a fine one
and | think that should be kept, but rather than a
subset - speci fic, how about a patient-specific elenment, so
you' re |l ooking at that additional elenent woul d be whatever
the paraneter, and the gl obal variable anal og scale seens to
be the nost relevant for that particular patient.

DR JOHANSON It's in there, though. [If the
patient's global is in there.

DR MLLER No, not the patient's assessnent but
t he physician's assessnent of the non-core variable to take
into account not only the frequent findings in particular
subsets but a particular unusual patient that nay not have
any of those findings.

DR TUCKER There actually--1"mgoing to talk in
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a mnute about the functional outcone scales, and there
actually is one scale that Ken Duffy has devel oped t hat
speaks to that and I'lIl talk a little bit about that in a
mnute. It actually has a way of patients selecting what's
inmportant to themand you can interchange in particul ar
variables that mght be inportant to that particul ar
patient.

DR HEPBURN | just wanted to address the coment
that had been nmade about the outcones bei ng devel oped, the
core set being developed to | ook at DVARDs. | think we have
to | eave ourselves open to the likelihood that new drugs
wll cone along that don't fit neatly into the same boxes
that we have put drugs in before.

(ne group of drugs comes into mnd i mredi ately and
that is the new group addressing TNF, whether they're
inhibitors or blockers or whatever they are. These are
non-steroidal anti-inflammatory drugs, but they' re not the
NSAI Ds that we know, but they nmay not be the DVARDs that we
know, either, and | think we have to | eave oursel ves open to
the idea that we're going to have new ki nds of drugs and
we're going to have to address thema little bit
differently.

DR JOHANSON  Bill, do you want to respond to
that, please?
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DR SCHWETERVAN | think that's an excell ent
point. | think that the purpose of this conference is
two-fold, nunber one, to establish a basis by which any
class of drugs can be studied, but secondly, to recognize
that | think we're at the dawn of a new era in many respects
with regard to the treatnent of rheunmatoid arthritis and JRA
in general .

| also think that it needs to be kept in mnd that
we don't need necessarily use an index as a prinmary outcome
neasure if there's an agent, let me just say an anti-TNF,
that really works well across all areas. Then it's a
no-brainer. You can pick a swollen joint count, for
exanpl e, and have a list of secondary endpoi nts and
everybody woul d agree that that woul d work.

The agents for which | think an index are going to
prove to be nost useful are for the nore narginal ly-affected
agents that we usually see. | hope that the anti-TNFs don't
belong in that, but they mght, because the problemin
rheumatoid arthritis, and I think in JRA in general, has
been di scri mnating between pl acebo effects and between
marginal ly effective agents.

So to the extent that we can power studies with
| arge enough sanpl e sizes and with reasonabl e enough
endpoints if they aren't perfect, | think we're going to be
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better off. But for the new ones that come along, if

they' re working as well as people say they are, then this is
all noot here today because anybody--ny grandnot her coul d
say that these patients are better.

But | don't nmean to trivialize this exercise
because nost of the agents aren't going to be this way and |
think that it's inportant that we devel op somet hi ng by which
| arge, reasonable, random zed trials can be done.

DR JOHANSON  Two nore qui ck comments.

DR SILVERVAN A quick comrent. Just playing
devil's advocate for a nonent, if we would have used gold in
pol yarticul ar JRA and | unped everybody together, it would
not have worked, yet | think nmost people in this roomfee
there is arole for gold in our F-positive polyarticul ar
JRAs. As we are addressing it today, we woul d have | ost
that effect. If we do the sane in systemcs, we mght have
killed peopl e.

| see this simlar to |unping ankyl ospondolitis,
osteoarthritis, and rheumatoid arthritis together, because
everybody knows that's arthritis in adults, just like JRA IS
arthritis in children.

DR JOHANSON W will get back to that issue, I'm
sure. Next?

DR PETTY: | have the sane concern. | think that
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if you don't recogni ze differences--this is not one disease.
Let's recogni ze that for a start. W're tal king about at
|east three. i think we could argue about nore. But we
will lose evidence of efficacy of drugs if we are not
recogni zing the fact that, for exanple, in the Paucis, at

| east two of the core criteria will not be applicable.

DR JOHNSON Ckay. W want to nove on now to the
next section. The norning section actually is split up into
signs and synptons, quality of |life, prevention of
structural damage, and remssion. Those, in a sense, are
candidate clains and they are anal ogous to some of the
t hings we di scussed about in the adult world. Wat we
really want to do is to get feedback from people with
regards to whether they think, in principle, thisis a
| audabl e goal for a physician treating a patient with
juvenil e rheunat oi d di sease.

So next, we are going to go on to the issue of the
quality of life and our first speaker is Dr. Lori Tucker
from Tufts speaking on inprovenent in function and quality
of life.

1. QUALITY CF LIFE
| MPROVEMENT | N FUNCTI ON AND QUALITY OF LI FE
DR TUCKER |'mnot that great at educationa

media, sois this going to be okay? Can we raise it up a
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little bit? Thank you.

|'mgoing to spend a few mnutes tal ki ng about how
one mght neasure inprovenent in function and quality of
life inchildren with arthritis in respect to what's been
tal ked about this norning. | thought it was very
interesting that those of us who are | ooking at children
with arthritis and tal ki ng about how we are going to neasure
i nprovenent, people tend to nunbl e the word "functi onal
improvenent”. It's sort of thrown around and peopl e sort of
say, we're going to measure functional inprovenent.

What 1'd like to do, hopefully, is talk alittle
bit about the field of how to neasure functional inprovenent
and quality of life in children and bring it into a nore
scientific realm How are we doing here? Can we get to the
next slide?

If you could read this slide--you can |ook in the
handout --basically, | think there are two questions that
|'ve been asked to | ook at and we'll ook at themin
sequence. First of all, we want to answer the question, why
should we include health-related quality of life as a
nmeasure of treatnment effectiveness in children with
arthritis? Is there a reason to do that? And secondly, if
we decide we want to do it, how can we neasure
health-related quality of life in children with JRA and it
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IS not a mnor issue.

VW are going to spend a little tine tal ki ng about
termnology. It's a very dark room so these slides don't
show up very well. The top two terns, health status and
health-related quality of life, | think for people who read
the literature beconme a little bit confusing, but nost
peopl e who are involved in this field use those terns
simul taneously. So health status and health-related quality
of life basically nean the same thing and | use themto nean
the sane thing. People who are involved in this field argue
about which one they are using every six nonths and sw tch
back and forth.

On the bottom the only thing you can see is
functional status, and what | would want to point out right
away is that functional status is inportant. It's a
conponent of health status or health-related quality of
life. It's not a separate category altogether

Then in the mddle, thereis the term
"outcones”, and | think we should try to avoid using the
word "outcomes" when we are tal king about nmeasuring quality
of life or health status in any area because there are nany
outcones that one mght ook at. Health status is one of
them and we have been tal king about other ones this norning
with the core set. But to say we are going to nmeasure
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outcones is a very vague term so we'll try and be nore
speci fic.

You may or may not be able to see this all that
wel | . Peopl e who neasure health status like to tal k about
the definition of health, so what is health? Aot of
peopl e use the Wrld Health Organi zation definition and
that's a state of conpl ete physical, nental, and socia
wel | -being. Well, that's wonderful, but even on a good day,
nost of us can't claimthat. So | think to say we're going
to give drugs to children with JRA and that's what we're
going to get is maybe not so realistic.

| happen to like the definition that Ed Schor
proposed a couple of years ago and that is what we're really
trying to do when we treat patients is we're trying to
enhance soneone's ability to function physically,
enotionally, or socially. So l'd like to keep that in mnd,
because if we |ook at the core set and all the things we've
tal ked about this norning, we really have been | ooking at
per haps physical functioning, enhancing or how we can
measur e physical functioning, but we haven't nentioned
anyt hi ng about social functioning, enotional functioning.

Everyone who does this kind of work |ikes to have
a conceptual nodel, so here's ny conceptual nodel. | took
this froman article witten by Quyatt, et al, and the
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reason why | like this nodel is it's clinically oriented,
and that is if you |l ook over to the left-hand side of the
slide, what we start out with is patients have biol ogi c and
physi cal variables. They have a disease or an illness, and
that causes the next thing, which is they have synptons, and
those are things that we can neasure. Those synptons or
that illness leads to changes in the patient's functiona
status. So far this norning, we've gotten that far.

Al of the arrows are pointing to the right, and
sone of these arrows probably coul d be double arrows, but if
you | ook over at functional status and go further to the
right, well, the patient's functional status and their
synptons actually lead to them having feelings about what
their general health is.

I'd like to point out that there have been sone
very nice studies that showthat, at least in adults, if you
ask a single question about patients' general health
perception, that that may be the best indicator of the
patient's outcone in certain circunstances. So there's a
good reason to ask that. Then all of those things inpact on
what the patient's overall quality of life is. So that,
generally, is the nodel to think about.

There are a couple of points that are listed in
the handout. First of all, | think the outcone that we're
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all nost interested in, patients and clinicians, is patient
benefit. 1It's not how many joints are noving or not noving
or howlong you're stiff inthe norning. It's the patient's
overal|l benefit, and sone of the physiol ogi c measures of
outcone, |like sedinentation rate, are inportant to us as
clinicians but really may be of very limted value to
children and parents because they're nore interested in
functional capacity, general well-being, and their child s
ability to be involved in normal childhood activities.

So in answering the questions, why should we
neasure health status in show ng whether a drug is effective
in JRA it's because that's what's inportant to children and
famli es.

Certain children who have the same neasure of
clinical outconme have very different functional status or
quality of life, and |I'msure everybody has seen patients in
their clinic, one child who has very severe systemc JRA
with very destructive arthritis who is president of her
class and in plays and very functional, and you see anot her
child who has two joints involved who is conpl etely
functional |y disabled. That gets to this idea of neasuring
the area under the curve for functional disability, but
sonehow, we need to get a handle on that, and functiona
out cone nmeasures may help us do that.
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VW need to tal k about a few concepts of neasuring
heal th status to understand the neasures that we have
avai |l able to us and to be able to nake choi ces of what
nmeasures mght be worthwhile in drug treatnent trials of
JRA

First of all, there's the concept of generic
heal th status neasures versus condition-specific neasures.
Generic health status neasures are those that neasure
concepts that are relevant to everybody in a popul ati on and
it's not specific for age, sex, disease, or treatnent. In
that case, you're able to admnister these in a generic
neasure to patients with a variety of diseases as well as
heal t hy popul ations, and what it allows you to do, it allows
you to conpare across popul ation, conpare the inpact of
different health care prograns or systens, and understand
t he burden of ill ness.

However, these kinds of neasures nay be not too
sensitive to small changes in a specific condition because
they weren't designed to | ook at the small indicators of
i nprovenent in a disease |like JRA. So they may be
insensitive to that kind of change and they nmay be | ess
applicable in the area of using themfor drug treatnent
trials.

Condi ti on-speci fic nmeasures, on the other hand,
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are neasures that are specifically designed for a specific
condi tion and those nmeasures are designed to take into
account the particular problens that one mght find in a
particul ar di sease, and, therefore, they shoul d have greater
sensitivity to change for that specific condition and you
have better conparison within the di sease group. However
you cannot admnister themto other popul ati on groups and
you can't conpare across popul ati ons.

The other thing that--1 think peopl e have been
throwing around a lot of terns--is the idea of neasuring
functional status versus neasuring health-related quality of
life, so maybe we can just define that a little bit before
we start tal king about neasures.

| think functional status, very sinply, is
measuring the patient's ability to performspecific
activities. So anybody who has | ooked at, let's say, the
child HAQ can see that there's a list of specific
activities. Can you open the door, put a sweater on,
various things like that. Wat's your functional status?

A health-related quality of |ife neasure goes
further and what is tried to dointhat areais trying to
define how the patient's health or illness inpacts that
patient's ability to performusual activities. So for
children, usual activities, such as going to school, being
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involved in sports, going to the nmall, having overnights
with friends, and it includes things |ike self-esteem as I
nmenti oned before, perception of one's health, and nental
heal t h.

| think in children, one of the things that's
inportant to include in the health-related quality of life
neasure i s a neasure of behavior, because in many ways, it's
an indirect nmeasure of nental health in younger children,
and also famly inpact, because the famly is involved in
this illness, and functional status neasures don't | ook at
t hose types of things.

A few years ago, 1987, Bob Meenan wote a review
article in Pediatric dinics of North Arerica basically
setting out what pediatric rheunatol ogi sts mght have to do
to develop health status neasures for childhood arthritis
anal ogous to the AIM5 that he devel oped in adults, and it's
a nice sort of outline of the field.

He defined sone of the major conponents of health
status that one mght want to neasure and | have them|li sted
in a table here because we're going to tal k about--you'l
see sone of these cone up when we di scuss particul ar
JRA-rel ated neasures that are available. These are basic
domai ns of health and include things |ike physical health,
functional status, synptons, nental health, behavior,

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



sel f-concept, social health, social activity, and what's
called role performance, a terml don't |ike so nmuch, but
things |ike can you go to school, can you go to work, how do
you do in normal activities. So if you can keep these
conponents in mnd, then you will be able to conpare what
kinds of things do the neasures we have avail able to us,

what ki nds of things do they neasure.

V& have sone specific problens that are inherent
in neasuring functional status in children and quality of
life that people don't have in adult rheunatol ogy, let's
say. First of all, I think a very inportant question that
still is hotly contested is who we're going to ask for the
information. Are we going to ask the child, are we going to
ask the parent, or are we going to ask the clinician?

| think nost people would like to get
pati ent - based assessnents, but this beconmes very difficult
when the patient is three years old. How are you going to
get a patient-basis estinmate and what kind of problens are
there inherent in accepting the parent as a proxy for a
child assessnent, or in an adol escent situation, if you ask
t he adol escent alone, is that adequate, or do you need nore
information fromparents? That's a very |ong di scussion,
but it's a problemthat needs to be dealt wi th and deci ded

on.
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Secondly, we have to deal w th devel oprent al
changes. The difficulty of |ooking at an instrunent that
says it's going to be effective for children, neasuring
health status in children who are age one to age 18, poses
sone real difficulties, because obviously, a one-, two-, or
three-year-old child is doing very different things than a
15- or 16-year-old child. Howis that one neasure can
address all those issues and how can we score that neasure
and how can we conpare those patients? These are probl ens
that we need to think about.

The other thing is, how do we deal with the range
of normal abilities in each age range? |In the adult
popul ation, there is sort of a normof normal abilities. In
chi l dhood, at each age range, there is a range of abilities,
and so that nmakes norm ng these kinds of questionnaires a
little bit difficult.

Before we start |ooking at health status interests
and t hi nki ng about conparing them | thought | would put
down sonme of the qualities of what mght be an ideal health
status instrunment so we have sonething to aimfor, and these
are nostly sonmewhat personal opinion but also taken fromthe
literature.

First of all, I think nost people woul d agree that
what we would Iike to have is sone sort of patient-based
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assessnent, even if it means that in certain populations in

pediatrics we have to rely on parents. W want to nmake sure
that it nmeasures all inportant donains, so going back to Dr.
Meenan's |ist of domains.

It needs to be sonething that's practical. It has
to be easy to give out, admnistered in a clinic, and it has
to be easy to score, because ot herw se people are not goi ng
to use themand they're not going to end up being useful.

VW obviously want to pick an instrument that's
sensitive to change over tine, so responsive, and that's
very critical when you' re using an instrument in a drug
treatnment trial. W'd like an instrunment that has sone
defined relationship with clinical indicators, and this gets
to things such as phase and content validity. 1In other
words, it would be useful to know that a certain change in
score correlates in a way that nmakes sense to us clinically
with sone of our clinical indicators.

Lastly, | think an issue that we really don't have
good data to support yet is we need an instrunment that has
interpretabl e scores, because if you select a health status
instrument as part of your drug treatnment trial and you get
nunbers, what you need to know is does that change in nunber
represent a trivial inprovenent or deterioration or an
i mportant inprovenment or deterioration? | think we probably
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don't have enough information in nost of the instrunents we
have now to answer that kind of question, but | think that's
very, very inportant.

W're going to talk a little bit about various
heal th status neasures. This first slide lists, not
exhaustively, but sone of the generic health status neasures
t hat have been devel oped in pediatrics. | wish | had a
pointer. 1'mgoing to go through themvery quickly because
they may or may not be the nost appropriate kinds of
instrunents for pediatric--thanks so nuch. That's great.

|'mgoing to start at the bottom actually. These
instruments at the bottom the WeFIM the Tufts Assessnent
of Mdtor Performance, and the PED, these are instrunents
that actually were nostly devel oped for children with severe
disabilities, cerebral palsy, and other types of
disabilities. Interestingly, several of themare physician
reporter instrunents. They take a lot of tine to admnister
and the physician has to get the informati on and they | ook
at different age ranges. They don't cover quite the whol e
age range. W' ve used occasionally this nmeasure for
children with dramatanyocitis [ph.] at our center and it
really is purely a nore functional generic assessnent tool.

The Rand Heal th | nsurance Survey devel oped a

generic health status neasure for a very broad age range of
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children, which is very general, and used it in a |arge
study. It's a parent report measure.

Barbara Starfield devel oped the CH P, which I
think is a nice nane, for adol escents, which is an extrenely
exhaustive profiling, very long profile that | ooks at sone
very interesting concepts in adol escents, such as
ri sk-taking behavior and a variety of other things
whi ch--but it's never been studied to | ook at change over
tinme and it's not really been devel oped in that nanner.

It's very limted for the age ranges we m ght be | ooking at.

Ruth Stein's group devel oped the functional status
measure here, which goes over an entire age range. It's a
parent and a child assessnment formand it has been used in
| arge popul ati ons of both health and sone chronically il
children but never |ooked at in children with JRA
specifically and there's no information about change over
tine in atreatnment trial situation

The Child Health Questionnaire is a new generic
heal th questionnaire that has been devel oped by peopl e at
New Engl and Medi cal Center who were involved i n devel opi ng
the SF-36, John Ware's group, and this questionnaire is just
bei ng nade available now It's a generic health status
questionnaire for ages five to 18. There's a parent form
and then an adol escent formfor 13 to 18-year-olds. That
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form has been norned on heal thy popul ati ons and sone chronic
di sease popul ations, including our clinic population, and
"Il talk nore about this one in a bit because we
actually--this shows up in one of the JRA-specific
guesti onnaires.

|'mgoing to spend very little tine--1 don't have
a slide discussing health status neasures that are used in
adult rheumatol ogy, and | suppose as a pediatric
rheumat ol ogi st that's a particular bias, so | wasn't going
to spend a whole |lot of tine discussing them

There are certainly a nunber of very well
devel oped and very well validated adult rheumatol ogy heal th
status neasures, and nost of you have probably heard of
them such as the AIM5 and the nodi fi ed HAQ and t he NMACTAR
from Canada. These neasures have not been | ooked at very
well in a pediatric popul ati on except for the A M5

But basically, | would propose that they're not
appropriate for use in pediatrics and the domai ns that they
| ook at are not appropriate for childhood activities. For
exanpl e, there are questions about adult work activities and
various hygiene and social interactions that are conpletely
inappropriate for any child. These neasures don't at al
address famly inpact of disease in childhood, so that
certainly they could be | ooked at, but we have avail abl e
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nmeasures now for children and we probably shoul d be | ooki ng
at those.

| wanted to spend a mnute tal ki ng about the
SF-36, which is what's on this slide here, because people
have asked nme about it and | think it mght help just to
explain what it is. The SF-36 is a generic health status
survey that was devel oped by a group who used to be at Rand
Heal th I nsurance and now are at the Health Institute in
Boston to ook at adult patients, healthy and di sease
controls. It's basically--it's been very, very successf ul
inthe field of adult health status neasurenent.

This questionnaire is actually reported to be
val idated for adol escents as young as 15. However, | think
the actual anmount of data that was collected to validate
this instrunent in patients who are 15 to 20 was quite
small, if you ask to try and pin them down.

The neasure is quite good in that it neasures al
of these donmins over here, so limtations in physical
activities due to health and usual role activities due to
physi cal health or enotional problens, [imtation of social
activities due to physical or enotional problens. There's a
pai n question, general nental health, vitality, how nuch
energy you have, and a general heal th perception question.
As | said, it's really been used and quite extensively in a
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variety of circunstances in adults.

VW did a short pilot study in childhood | upus
patients to ook at using the SF-36, and just anecdotal ly, |
think it showed sone significant limtations in the area of
nmeasuring social and role activities. There were single
guestions about social and role activities but really did
not discrimnate very well anong the adol escents, and they
had sone difficulty in actually understandi ng those
questions. So it may or may not be the best measure for
adol escent patients in general.

The next thing we're going to do, you have a table
i n your handout which conpares at least all of the actively
bei ng worked on and avail abl e health status neasure for use
in children with JRA and |'mgoing to go through each one
of themand give you sone background on each one and try and
conpare themon a variety of features, and then we'll talk
about psychonetric properties at the end.

The first one I'mgoing to talk about is the
Juvenile Arthritis Functional Assessnment Report, which is
the JAFAR This was devel oped by Dan Lovel |l and his group
in Gncinnati. It's a functional status assessnent too
that was designed for children with JRA so it's condition
specific. It's for children ages seven to 18, and there are
both child and parent self-report versions that have been
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tested and validated. There are 32 itens, so it's a
relatively short questionnaire, and it is very easy to
adm ni ster and use, or looks to be, in a clinic setting.

It asks patients for how have you been able to
function over the week preceding naking out this
questionnaire. The questions address--there's an ability
scale, so it has a list of various functional activities
that the patient is asked to rate whether they' re able or
not able to do, whether you use aids or devices, whether you
need help fromothers, and there's a pain visual anal og
scal e included in the JAFAR

The next one we're going to talk about is the
child HAQ This was a nodification of the adult HAQ from
Gerkepal Singh [ph.] and this is a functional status
assessnent which is supposedly applicable through a very
broad age range. There are 34 itens, but if you ook at the
itens very carefully, very few of these itens are actually
applicabl e to younger-aged children and |I' mnot sure how you
could actually use it in a very young age popul ati on because
there are so few of these itens that you woul d be scoring
the questionnaire on, only three or four itens. There nay
be a way to get around that, but | find that to be a bit of
adfficulty.

It's quite easy to adm ni ster and use, and one
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thing that may be useful is that it links with the adult
HAQ so that if you were doing a very |ong-term outcone
study, you could potentially nove patients fromusing a
child HAQ into the adult HAQ and you woul d be neasuring
simlar domains of function.

The next one we're going to talk about quickly is
the Juvenile Arthritis Quality of Life questionnaire. This
IS a questionnaire devel oped by Caren Duffy [ph.] and his
group in Montreal. This is a functional status tool, but it
alsois aquality of life tool. Soit's different fromthe
previous two we tal ked about and it's got a very broad age
range, children one-and-a-half to 18 years of age.

It's a parent report questionnaire. |It's quite
long, 74 itens, that fall into these categories, so it
i ncl udes psycho-social synptons as well as fine, gross
notor, general synptons, and pain. There's a bit of a
conplicated itemprocess, and it does get to the question
that was asked about selecting itens for a particul ar
patient.

The patients are asked to select out of a list of
seven or eight itens the three that are nost inportant to
themand to rate how they are functioning on those itens,
and if they don't find any itens in that list that apply to
them they can wite in their own and since a change is
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nmeasured on those itens that the patient has sel ected when
they do the questionnaire a second tinme, so that there is

sonme built-in ability to neasure sensitivity to change in

that particular patient.

However, what it neans, if you | ook at a
popul ati on of patients, you re not scoring all the patients
on the sanme itens. The patients are selecting their own
itens. | found it alittle conplicated for nyself, so
wondered how this mght work out, depending on what parent
educational |evels are.

The JASI, Juvenile Arthritis Functional Status
Index fromVirginia Wight in Toronto is a functional status
JRA-rel ated score, which is a scale which is for children
eight to 18. It's a child report neasure, which is great,
but it requires an interviewer, sol think inaclinic
situation it mght take quite a bit of tine because it's
very long, 94 itens. But they also have things in there
about school and extracurricular activities which sonme of
t he other neasures don't address.

Lastly, the Juvenile Arthritis Health Profile is a
profile we've been working on in Boston with people at the
Health Institute and at the Amrerican Acadeny of Pediatrics.
This profile is, again, a functional status profile and
quality of life scale applicable to children five to 18
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years of age. There is a parent report formthat has gone
through prelimnary testing and now there's an adol escent
formfor children 13 to 18. It is long, 94 itens, and this
guestionnai re has both generic scales and JRA-specific
scal es.

So we took this child health questionnaire that
addresses all of these areas, includes nental health,
general heal th perception, behavior, self-esteem and famly
inmpact. W took that in toto and then we devel oped
JRA-specific scales for areas that we thought woul d be nore
specific and sensitive to change over tine in children with
JRA. S0 we added in nore questions about gross and fine
nmotor function, role activities, norning stiffness, and
school function.

This questionnaire potentially could link with the
SF-36 because the generic part of the questionnaire is
devel oped by the sane investigator. So you could
potentially use it over a long period of tine with the Sk 36
in ol der patients.

|"mbeing told | don't have nmuch tinme, so we're
going to go through this very quickly. Just to give you an
i dea of what happens when you give out a questionnaire |ike
this in a clinic popul ati on, what kind of infornation do you
get? This is basically, this generic questionnaire, child
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heal th questionnaire that's part of our child CAHP form
given out to 78 children with JRA and these are the scores
you get on the various domai ns of functioning, and what you
can see is certain things that you woul d expect, is that
basically their physical functioning is not quite up at a
normal range, but sone of the things, such as enotional
behavi or, are fairly normal, whereas the general health
perception--and these were parents who answered this
form-was fairly low Parents didn't think their children
were as healthy as other children, and that's what one m ght
expect .

The other thing that you can do is you can see
that if you try and separate out patients by a gl obal
physi ci an JRA severity or activity score, that some of the
guestions on these scales separate out the patients quite
nicely. So if you just look at the red side of the slide
here, this is basically asking the parents a general health
per cepti on question, how healthy do you think your child is
conpared to other children? As you can see, children with
m | d di sease severity score fairly well on this, whereas
children wth severe disease don't score well at all. The
hope is that as we study this, that we'll see that we can
see changes over tine as the patients either inprove or
deteriorate in a drug setting.
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| think we'll skip this. W don't have tine.

Lastly, | just wanted to nention a little bit
about these instrunents and how they' ve been tested. The
instrunent that we've just been tal ki ng about, the CAHP,
we' ve done sone prelimnary validity and reliability testing
on 80 subjects and it has shown to be excellent. The
responsi veness we are going to work on nowin a larger trial
involving five centers and 250 patients.

The JAFAR--and | took these fromthe literature,
so if people have other information, they should raise their
hands | ater--has excellent validity and reliability testing,
but I haven't yet seen a report of the responsiveness of
this index over tine, simlarly for the child HAQ

The JAQQ actual |y has excellent validity and
reliability testing and there is sone early data that shows
there is very good responsi veness to change over tine
because that's how this index was desi gned.

The JASlI al so has excellent validity and
reliability but had just not been reported in respect to
responsi veness.

There are sonme questions that we need to think
about. First of all, I think we need to have nore
information to be able to interpret scores fromthese
questionnaires. Wthout this information, we can't really
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make any assessnent about effectiveness of a treatnment. |
think we need to |l ook at--there's a very broad range of
ability and disability in children with JRA and that may be
a problemin using sone of these neasures, and we've al ready
tal ked about that this norning, that Pauciarticular JRA
patients in Dr. Lindsley's study had very little disability
on a child HAQ That's because they basically have a
ceiling effect. They're all doing well, so you can't
nmeasure change. So we need to think about |ooking at these
instrunents in different popul ations and figuring that out.

There are still sone technical issues that need to
be addressed. There are no translations, or very few
transl ations of these instruments for non-Engli sh-speaki ng
popul ati on. Nobody has done any work to validate themin
non- Caucasi an groups. That nmay be a problem particularly
if we start using themin an international basis.

| think the major question is, we have to decide,
do we want to neasure functional inprovenent alone, do we
want to neasure quality of life, or do we want to measure
both if we can? That's it.

DR JOHNSON Thank you very nuch.

VW're going to nove on to the next speaker at this
point, who is Dr. Sanford Leikin fromNHwho is going to
nmake sone comments in this donain fromthe point of view of
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an ethicist.
QUALITY OF LIFE: ETH CAL | SSUES RELATED TO
PEDI ATRI C CLI NI CAL THERAPEUTI C TRI ALS

DR LEIKIN Mdern-day research ethics is based
on the recommendati ons of the National Comm ssion for the
Protection of Human Subjects of Bionedical and Behavi ora
Research. That comm ssion was created by Congress in 1974
to draw up rules to protect patients who participated in
clinical trials.

In its deliberations, the National Comm ssion
consi dered the boundaries between research and practice. It
defined practice as those interventions that are designed
solely to enhance the well-being of an individual patient or
client and that have a reasonabl e expectation of success.

Research was specified as an activity designed to
test a hypothesis, permt conclusions to be drawn, and
thereby to devel op or contribute to generalizabl e know edge.
Research and practice can be carried on together so |ong as
the el ement of research undergoes review for the protection
of human subj ects.

The National Commi ssion identified three
principles that gui de human subject research. They are
respect for persons, beneficence, and justice, and | wll

anplify on thema little later on.
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The National Comm ssion also directed its
attention to research involving children. Al though sone
i ndi vidual s had rai sed doubts about doi ng research on
children that did not offer direct benefit to them everyone
agreed that research that did offer a benefit was ethically
justified.

Based on the principle of beneficence, which
requi res securing persons' well-being and protecting them
fromharm the commssion strongly recomrended that research
shoul d be conducted on chil dren because in nunerous
instances there is an absence of a suitable alternative
popul ati on of research subjects.

A inicians who use new i nterventions usually nust
rely on data obtained in research on adults. This practice
may be hazardous since children differ in inportant ways
fromadults. |In these instances, the commssion was al so
concerned about the negative consequences of not conducting
research on children. The consequences m ght include
per petuation of harnful practices, introduction of untested
practices, and the failure to devel op new treatnents.

Anot her reason to involve children is the
satisfaction that they mght gain in know ng that they are
hel ping others or that it could encourage their noral
devel opnent by stinulating altruism
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Wi | e the comm ssion concl uded that research
involving children is inportant for their health and
wel I -being, it recognized their vulnerability arising from
their dependence and their immaturity. This vulnerability
rai ses questions about involving themin research.

But the comm ssion asserted that such ethical
probl ens can be offset by establishing conditions that nust
be satisfied prior to their involvenent. Mst inportant of
t hese conditions concern obtaining parental perm ssion and
the assent of the child. Recognizing that children cannot
give | egal consent, the comm ssion recomrended that prior to
the child s participation in research, the parent's or
guardi an's perm ssion shoul d be obt ai ned.

Soliciting parental perm ssion, as distinguished
fromconsent, satisfies the principle of respect for persons
by respecting the child s needs for care and protection and
by respecting the authority of parents to nmake deci si ons
regarding their children's |ives.

ot ai ni ng assent al so accords with the ethica
principle of respect for persons. That principle not only
requi res respecting the decision of autononous persons but
al so conpel s honoring the choices of individuals with
di mni shed autonony to the extent that they have devel oped
the capacity to nake choi ces.
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The Federal regul ations define assent as the
child s affirmative agreenent to participate in research.
The regul ations al so state that nere failure to object
shoul d not, absent an affirmati ve agreenent, be construed as
assent .

The benefits of seeking assent are it provides
useful information to mnors, it enhances the child s sense
of self as an active and responsi bl e determ ner of what
happens to his or her life, it pronotes a trusting
relationship with the researcher, it encourages a greater
feeling of confidence and effectiveness, and it increases
the mnor's sense of self-esteem

It is the responsibility of IRBs to assure that
assent is sought when it determnes that the children are
capabl e of providing assent. The IRBs nust recogni ze that
the children's decision nmaking capability varies with their
cognitive and enoti onal devel opnent and |ife experience.
Anot her factor that nust be taken into account is the
conplexity of the issues invol ved.

Using the standard of a low | evel of factual
understanding and the ability to express a preference, there
is general agreenent that children greater than seven years
of age can give a conpetent assent. A higher standard,
equi valent to adult capacity for consent, can be given by
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nost adol escents greater than 14 years of age.

The information provided during the process nust
be conprehensi ble for that devel opnental |evel. The
inmportant itens to be related are the child s role in the
research, that they can ask questions and get answers, and
that they can refuse to assent or can w thdraw fromthe
resear ch.

A maj or caveat in seeking assent is the
acqui escence of children towards adults, particularly those
in authority, like parents and physicians. Children's
conformty is nost striking in pre-adol escence and early
adol escence. Younger and m ddl e adol escents nmay al so be
nmore trusting of investigators than ol der adol escents.
Younger children are less likely to be perceptive of the
reality that the clinician-researcher has a vested interest
other than the patient's wel fare.

Conformty can al so be nodified by the nmanner by
which it is sought and by the presence of parents who have
agreed to the proposed research. The child nmay perceive
that parental approval has nmade participati on nandatory.
Wiile it is appropriate to seek parental consent or
perm ssion before seeking a child s assent, whenever
possi bl e, requests for participation of children should be
i ntroduced by the sentence, "Your parents have indicated
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that it is okay with themif you take part if it is also
okay with you."

Wil e the dissent of the mnor should al ways be
taken seriously, the Federal regulations al so do state that
if the IRB determnes that the capability of sonme or all of
the children is so limted that they cannot be reasonably
consulted or that the intervention or procedure involved in
the research holds out a prospect of direct benefit that is
inmportant to the health or welfare of the children and is
avail able only in the context of the research, the assent of
the child is not a necessary condition for proceeding with
t he research

| think this has a particular significance for the
conduct of therapeutic research in alife-threatening or a
chronic debilitating disease, such as JRA. Wile it may be
appropriate froma regul atory standpoint to ask that the
requi renent for assent be waived, | woul d di scourage that
such a request be nade, particularly in the case of
adol escents. Excluding them from decision naking not only
is disrespectful, because there is a grow ng consensus t hat
as the child matures, his or her views are due to a grow ng
degree of deference. A so, if they' re excluded fromthe
deci sion making process, it is less likely that they wll
conply with any reginmen that is offered.
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Not very much is known about the process of
enrol Il ment of children in protocols and the adequacy of the
understandi ng attai ned. Wat is known indicates that ol der
children do not have a better understandi ng than younger
children. The children in general have a better grasp of
sone of the concrete aspects of the protocols, such as the
potential benefits to thensel ves of participation, the
duration of the study, and their rights to ask questions and
to withdraw

They are less likely to appreci ate the abstract
features, for exanple, the purpose of the study and the
availability of alternative risks. Significantly, they also
did not know the procedures or risks involved in the study.

Wil e these few studies paint a rather disnal
pi cture of the assent process, it nust al so be recognized
that studies undertaken in adult subjects of their
under st andi ng and deci si on maki ng regardi ng participation in
research are also quite disquieting, and on that negative
point, I wll quit.

CRI TI CAL RESPONSE/ GENERAL DI SCUSSI ON

DR JOHANSON  Thank you very much.

Let ne just try to frame the discussion. W wil
go for another 15 or 20 mnutes and then we'll be about 15

mnutes behind, but | think that's tol erabl e.
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VW decided at this point to have the whol e i ssue
of ethics addressed head on. (oviously, everybody in the
room probably has and shoul d have inportant feelings about
t he hei ghtened sort of ethical perception that pertains to
children and ki ds.

In parallelismw th what we did in the adult
worl d, the notion--one of the purposes here is really to
kind of help stinmulate research for new products in JRA and
the perception would be that a conpany woul d cone in after
the standard claim which is the signs and synptons claim
and achieve that after trials of x-nonths or whatever. But
in addition, they could then fold that devel opnent into
pursui ng one of these other clains that we're discussing.
W' ve touched on the health-related quality of |ife one now
and we're going to touch on x-ray changes and rem ssi on
after the break.

Presunmabl y, these would be longer trials, and so |
think the whol e ethical issue becones nore paranount when
you're tal king about a controlled setting going out a year
or nore, and that's why we brought up the topic at this
point in tine.

Wiy don't we go first to our four commentators and
see if they have comments in this regard, and then we'll
open it up to the floor.
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DR CASSIDY: [1'd like to nmake a series of
comrents on these two discussions. The basic point is how
well is either the child or the parent understanding the
qguestions that we are asking them

Ve first |ooked at the JAFAR in 30 children with
JRA and even | was amazed that the correlation of this
instrunent for severity of disease, both on clinical and
| aboratory scales, was very high, and these were blinded
studies and we're continuing that study, but we were
concerned about the applicability of this instrunent to the
younger ages, so we decided to begin to | ook at the JAQQ

And as we had done with the JAFAR the first thing
we did was to go back to the School of Education and a
particul ar group there that eval uates instrunents for
under standabi lity, both connotation and denotation, and as
you renenber Shaw s comment about the English | anguage
havi ng been devel oped i n Engl and and sel dom spoken in North
Anerica, in Mssouri, we deal wth a variant of that that we
call Qzark English

Qur prelimnary look at the instrunents and the
preanbl e that we woul d have to submt wth themindi cated
that we were going to have great difficulty translating
t hese down bel ow the tenth grade. Mst of our public, and
we're dealing here with the parents, actually speak at the
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eighth grade | evel, which has something to do with the
upcom ng el ection, too.

[ Laught er. ]

DR CASSIDY: But as tine goes on, the eighth
grade level actually deteriorates to the sixth grade |evel
So the first thing that | think that we nust reexamne wth
all of these instrunents is how well is our parent or our
child, if older, actually understanding then?

For instance, one of the first words in the JAQQ
is "awakeni ng". How does your child feel upon awakeni ng,
and awakening is not in eighth grade English. W all have
trouble with that because of our past education, but these
are wel | devel oped, conputer driven instrunments of
eval uat i on.

That then cones to the ethical issue, and | have
been on the IRB. Actually, very little attenpt is nade,
even with the lawer and the representatives of society on
there, to |l ook at the consent forns that we admnister to
patients, and | would allege that few of our patients are
understandi ng those instrunments and | think that that is a
maj or defect in our ethical approach to these issues.

Then the | ast issue involves an NNH study that we
had sponsored for sone five years | ooking at the
psycho-social functioning of both children and parents wth
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JRA, juvenile diabetes, and then a control group of "nornal"
children. There were about 100 in each group, and in the
JRA group, we found an interesting biphasic trend in the
functioning of the nothers, and | will confine ny comrents
only to the nothers because those are the ones that usually
bring our children in and those are the ones who woul d be
answering our health eval uation instrunents.

There was a marked inprovenent in the
psycho-soci al functioning, which would be reflected, |
believe, in their answers on these instrunments during the
first six to 12 nonths, and then that psycho-soci al
functioning, in spite of continued support fromthe clinic,
deteriorated pretty much to entry |evels.

So | think that there are two points here that are
of concern to us. One is the basic understanding of the
instrunent, and secondly, the cognitive approach to that
i nstrunent dependi ng on the nother's own psycho-soci al
functioning state.

DR JO-NSON QG her commrent s?

DR WHTE | have only one other comment in ny
experience in trying to assess devel opnental stages in
adol escents, in trying to translate it into adult
functioning, and the biggest issue is actually ethnicity.

I n other words, |anguage is one thing, but the expectation

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

of devel opnental mlestones in different ethnic groups and
even within ethnicities and nei ghborhoods is so broad that
over a short term we have found that right now, two years
is too short in looking at issues of job readiness. That is
a powerful comment, though I amnot sure you are | ooking at
that as an outcone in a drug study.

But whatever it is that you choose, these kinds of
out cones real ly depend on | ong-termchanges and the
normati ve, the broad conponent of what's nornal may nake it
impossible to look at. | don't know It's going to be very
hard. It's going to be very hard to | ook at, dependi ng on
what you--certainly, other things you can | ook at, but I
just want to throw that out as sonmething that's been a very
powerful issue as we've looked at it. The normng of these
things had to be done in very particul ar arenas.

DR JOHNSON W're really interested intrying to
get sone feeling as to whether or not the JRA community
feels in principle that sone sort of functional quality of
life achievenent is desirable. | nean, it's one thing to do
that and the other thing is--if there's a broad agreenent
about that, and then, obviously, that should be a stimnulus
to pursue these instrunents and validate themand all that.

This, again, grew out of an analogy with the adult
world, where we're getting submssions and there's been this
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perception that the disease will ease up, that the x-rays
will march along in the adult world, and I know it's not
equivalent in the JRAworld, but I'mjust giving you this as
an exanpl e.

Now, devel opers are going after x-ray arresting
agents and they want to know how to asses them and we think
that, in conjunction with clinical success, x-ray arrest is
credi ble, you know, a priori, it's credible, and that's what
we need to get sone feedback regardi ng these other three
clains that we're going to be tal king about, quality of life
and remssion and x-ray retardation.

DR ATHREYA: | really need data in adults with
the quality of life measures in adults with arthritis,
| upus, et cetera. Howgood is it? Do we know?

DR JOHANSON Sonebody can better answer that than
I, but I think it's much nore advanced in the adult world.

DR TUCKER Yes. There's a |lot of data | ooking
at using a variety of health status neasures in adult
r heunat ol ogy.

To answer the question, is this a worthwhile
endeavor, | think people have just adopted the feeling that
it is worthwhile and inportant to measure.

There are sone other interesting, | think,
applicable studies. There is a nice study done by

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

ort hopedi sts | ooking at elderly individual s who have knee
repl acenents, and what they | ooked at is conparing the
physi ci an assessnent of patients' outcone versus the
patients' assessnent of their outcone, and what they found
was there was very little correlation

The physicians were raving about how tight the
i gaments were and how i nproved their range of notion was
and how nmuch further this little old [ady could wal k up the
stairs, but this little old | ady--actually, many of the
patients were narginally inproved in respect to their social
functioning or their ability to inprove their activities.

Wen you start | ooking at drugs or interventions,
whi ch cost noney, is it inportant that the doctor thinks
that the patient can walk further or is it inportant that
the patient or the child and the famly report that, in
fact, they have better functioning? | think there's
evi dence to support that.

DR ATHREYA: That is actually the reason | was
al so asking. Like you said, with Pauciarticular type, you
find very often the parents are not satisfied, even though
know how nmany of those kids with the system c onset type.
There are |lots of satisfactions as inproved or there are
people, the personality. Here, we are tal king about younger
ki ds where we have a proxy, which is the parent, and their
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perception, that's so different.

There are kids with high fever, a lot of problens,
the patients are always nmanagi ng pretty well, and then
there's another one with just one joint. Every tine the
not her shows up, her face | ooks like the whole famly is
falling apart. So the perceptions affect sonme of these
t hi ngs.

A functional neasure, yes. Quality of life, is it
realistic?

DR TUCKER There are sone ways you coul d
potentially control for that, and we've tal ked about
actual Iy adding a question, |ooking at what you were talking
about, which is parental depression index or whatever and
using that to control for sone of the other scores. W
decided not to do that, but there is this parental inpact
score.

W just don't--1 nean, we don't have enough data
to be able to answer your question, but ny hope is when we
get 250 patients over 18 nonths, that we can start | ooking
at sone of that and pulling it out. Certainly, we woul d
| ook at--nobody has | ooked at these quality of life indices
in alarge enough patient population to pull out patients
who have Pauci articul ar di sease and | ook at them over sone
tine versus those with polyarticul ar di sease, and these are
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very sinple questions but we need a | ot nore data.

It may be hard for everybody here to nake a
deci sion on whether this is a worthwhile thing or not, or
certainly what instrunent to use, because the data is just
not there to really answer nmany of the questions yet.

DR JOHNSON  You're thinking it's worthwhile in
principle? 1s that what you were sayi ng?

DR TUCKER | think it's essential in principle,
really. | think if we don't include those kind of neasures,
then we're only | ooking at sone very |limted outcones.

DR RDER The quality of life neasures that you
nmenti oned, would you think that a general tool would be
useful and specific and sensitive enough, or a nore
di sease-speci fi c neasure?

DR TUCKER |'mkind of a biased observer, |
suppose, because | think that actually, if you can, it's
nice to have both, and that's why the scale that we
devel oped has both. It has a generic measure, which is
basically plopped right in there, and sone
condition-specific skills that are added on.

If you wanted to | ook at pediatric rheunatol ogy as
a whol e, you could say, well, this mght be an effective
mechani smfor pediatric rheumatol ogy as a whol e because one

coul d devel op dramatanyocitis scales and use essentially the
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sane index, the generic index, and just add dramatanyocitis
scal es or lupus scal es and have the sanme general generic
scoring on the whol e popul ation of children with rheunatic
di seases, and that mght be useful to us as a field.

DR JOHANSON  But we have no idea how sensitive
the generic scales are to interventions?

DR TUCKER No. There is no data on that.

DR LOVELL: | think the functional scale is a
little bit farther along in terns of sonme of these issues.
VW took the JAFAR and put it into the polyarticular JRA
gamma globulin trial and the effect size in that trial was
conparable to the effect size with joint neasures, an effect
size of about 0.7, | think it was, wasn't it, Edward, about
t hat ?

DR GANNN: Actually, | have a reprint
somewhere. | was looking for it as you tal ked.

DR LOVELL: Yes. It is 0.7 o0or 0.7, soit had a
noderately good effect size, so it represents an acceptabl e
sensitivity to change in that particular trial. It conpared
to other nore traditional outcone neasures we used in that
trial. Now, that was in a polyarticular JRA group. So |
think the question still stands as to what woul d happen in a
Pauci JRA group and | think it probably woul dn't be as good.

Bot h the JAFAR and the chil dhood HAQ have been
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used in a variety of settings. They' ve both been used in
Portugal and both translated into Portuguese. The JAFAR has
been used in Mexico, Russia, and one of the Scandi navi an
countries, and in all instances, the neasurenent
characteristics were alnost identical to the neasurenent
characteristics denonstrated in the original trial.

DR GANNN: Dan, the treatnent effect size was
0.6 inthe IMGtrial.

DR JOHNSON  (One quick comrent. Even if one was
insensitive and the other was sensitive, you could ask of a
drug that it inprove your disease-specific neasure but it
didn't permt deterioration of your general health status
neasure if you didn't think it would inprove it.

Fromthe floor? GCould you identify yourself,
pl ease?

DR SUNDELL: Robert Sundell from Boston
Children's Hospital. |'ve had several concerns about the
useful ness of functional nmeasures in pediatrics. Basically,
ny biggest concern is that since they still are in a
relatively early stage of devel opnment, they will require
lead tine in validating and denonstrating their
applicability and this has to be added on to any del ay t hat
will be inherent in aclinical trial of drugs and children
and | think that's sonething that we are all here today
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trying to avoid.

Secondly, with the increasing mgration of
popul ations, if we want true measures of how children are
doing, we're going to probably be |ooking at children in
different centers with different examners, introducing an
additional level of variability into these neasures, and
over the short term since children's abilities change over
time because of their devel opnent, they are so different
than the adults, | think, again, that the validity and
usef ul ness of these functional neasures in childrenis a
pr obl em

DR JOHANSON It will take tinme. You could
percei ve a conpany going after a sinpler claimwth the
quality of life claimoccurring post-approval, once those

trials were finished, for instance.

DR SUNDELL: But then you woul d have had to prove

that these neasures are useful over tinme in different
centers with different examners, since HM>s are going to
change, doctors are going to change, clinical centers are
going to change, patients are going to nove. There are so
many variables that we have to neasure and validate before
we could say that those clains are useful

DR JOHANSON  Yes. That is undoubtedly true.

DR RDER For quality of life clains, wuld 12
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nmonths be a tinme that people would feel is reasonabl e?
Wul d they go after a shorter trial time or a longer tria
tine?

DR JOHNSON  You' ve got to have a control that
long. That's the real issue here. It doesn't have to be
pl acebo, necessarily, but--

DR VWHTE Wat was your paraneters for short and
| ong?

DR R DER Twelve nmonths is what's been proposed
for adult rheumatoid arthritis. Are people proposing that--

DR WHTE That's the short or the |ong?

DR R DER That's what's been proposed for adult
rheumatoid arthritis. Wuld peopl e propose keeping JRA as a
12-month clinical trial for quality of life claimor would
they shorten that or lengthen it?

DR GANNIN: Froma practical standpoint,
correct me if I'mwong, but nobody's done a study with a
quality of life tool in a longitudinal fashion, correct?

DR LOVELL: Correct.

DR TUCKER This is why I wouldn't touch this
question, because we don't have the information.

DR GANNN: Rght.

DR TUCKER | nean, | think we could sort of
intuit that--
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DR G ANNINI: Specul ate.

DR TUCKER --probably less than 12 nonths is
going to be inadequate, but whether 12 nonths is | ong enough
or not--

DR JOHANSON  But this issue is not whether the
instrunent mght succeed or fail here. The issue is, is one
year quality of life for a JRAkid inportant, and if that's
true, then if you do your studies and your instrument fails,
that means the instruments are inadequate, not that the time
judgnment was incorrect. So we're really asking for an
opi ni on about the notion of quality of life and the notion
of JRA. W don't have to nake a de decision on these
t hi ngs, obviously, but eventually, we will have to think
about this.

DR LOVELL: | could make a comment. | think one
of the strengths of this revision of the guidance nateria
is that it expands the potential for trials in JRA beyond
signs and synptons, and so it is quite provocative in that
way and | think we all agree that quality of life, as
opposed to SED rates or nunber of active joints, is really
what we as physicians are trying to get for our patients.

So |l think that's very well taken and | appl aud
the fact that it's in the guidance materials. Your point is
wel | taken, also, that we need to distinguish between the
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kind of shortcomngs of our current |evel of neasurenent
tool s and know edge of those tools to the overall validity
of the concept, and | see no reason why in children quality
of life assessnent periods should be dramatically different
than that that we've derived in adults with nmuch better
data, | think, and nore experience.

DR JOHNSON | nean, there's a lot of dinensions
to that question, really. Another facet of it is, what
actually is your nmeasure you're going to use? Is it sinply
the final neasure versus the begi nning nmeasure, ignoring
everything in between? That really seens a little
counter-intuitive, and we've sort of swung back to sonme ki nd
of nmultiple measure.

So you could envision that a test in a trial for
quality of life would be that your JAFAR or whatever, your
nmeasur e succeeds in eight out of the 12 nonths or sonething
like that, or it succeeds in four out of the last six nonths
or sonething like that. So there's a lot of different
aspects to this.

Yes?

DR PETTY: Do | assunme that we are tal king
exclusively about quality of |ife neasurenents, not
functional outcone neasurenents?

DR JOHANSON  Well, | think they sonetines get
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blurred together, is what |'ve heard here, and--

DR PETTY: But it seens to nme that we have a
better understandi ng of functional outcome neasurenents,
whi ch we could probably all agree with, nore or |ess, and we
have very little understanding of quality of life
nmeasur erent s.

DR JOINSON  Yes. |--

DR PETTY: It seens to ne we stand to | ose the
usef ul ness of the functional outconme neasurenents by
i ncluding a great unknown.

DR JOHNSON  But we've got a functional outcome
in the core, correct?

DR GANNN: Rght.

DR JOHANSON  So are you proposing that in
addition to three-nonth signs and synptons via the core,
let's say, wth caveats for Paucis and polys, that there
woul d be a 12-nonth pure functional outcone?

DR PETTY: That's the question |I'm asking you.

DR JOHNSON  Yes. Well, as a pediatric
rheumat ol ogi st, is that a major inpact to the patient, do
you t hi nk?

DR PETTY. Sure, it's a major inpact, but ny
question is whether or not we can actually neasure it. |
mean, one of the things that--we can nmeasure functional
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out cones reasonably well in sone circunstances. The
question | have, and Lori outlined it very well, but the
question | have is, can we actually neasure quality of life
with any validity at all in this age group? | get the

i npression that we probably can't. W don't know that we
can.

Certainly, ny own experience with it is very
[imted, so |'mnot speaking fromany authority except from
anecdot e, which says that the patient's or parent's
assessnent of quality of life really is defined in terns of
what they expect and what they expect varies a great dea
fromcenter to center, as has been indicated, and with
ethnicity and rural versus urban backgrounds and so on.

It seens to nme a nuch nore conplicated issue than
functional outcone, and | think if we link them we're going
to | ose the useful ness of the functional outcone
nmeasur enent .

DR JOHANSON  But you don't want to choose an
out cone because you' ve got a neasure that you think m ght
work. Evidently, the functional neasures seem nore
devel oped than the quality of |ife neasures, so fromthat
point of view, you mght select that one. But | don't think
that that's | ogical.

| think what you need is to | ook at the kids and
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| ook at the disease and say, what's najor, because it'l

fail otherwise, if thisis just atrivial thing, or it'll

get abused by the drug conpani es because they' ||l pursue this
out cone because it's easy to achieve and the patients wl|
not have inproved. So we've got to set out a relatively

hi gh hurdl e but not sonething that's outrageous or totally
unreachabl e and we may need to devel op nmeasures to then
achieve it.

DR LOVELL: | think the state of the situation in
quality of life instrunent isn't as disnmal as we m ght
expect. Caren Duffy's tool, | think, has been neticul ously
devel oped and he's very far along in the process. He has
two subscales, | think, that are giving himsone probl ens
now that he's fine tuning. But overall, the validity and
reliability of the tools has been well denonstrated and has
been very high.

So | think that at least in that instance, with
that tool, he's close to being to the point where it woul d
be quite useful, | think, in actual clinical trials, and
t hey' ve shown because of its design that its sensitivity to
change is really very, very good. So it's not that far away
frombeing a useful instrunent that has been well validated
for JRA patients and norned, also.

DR JOHANSON  Two nore mnutes. Any ot her
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comments fromt he--

DR WALLACE: |'d like to make a comrent about
ethics, and this may or may not be an issue and maybe it's
already resolved, but I would certainly like to strongly
urge that we not do placebo studies. | don't think there's
any role for that in JRA

DR JOHANSON W' Il cone back to that.

Sir? Can you identify yourself, please?

DR WLSON Yes. R ch WIlson, Taft Hol di ngs.
The background for ny question is that | certainly think
it's valuabl e to understand outcones and health-rel ated
quality of life as we can collect valid information. Wuld
t hose of you who know about this comrent on the, | guess |I'd
call it the attention span that people have in conpleting
t hese questionnaires, all the way froma coupl e of
questions--we've dealt for this with years in different
areas having to do with desiring data in studies, but it's a
really good question, so would you pl ease comment on that?

DR TUCKER | think the question you' re asking
obviously refers to what's call ed respondent burden. Sone
of the functional status questionnaires that are avail able
are very brief and very easy for parents to fill out in,
really, five or ten mnutes or even less in a waiting room
situation. Some of the |onger questionnaires, one of the
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difficulties with the quality of life questionnaires that
are bei ng devel oped is because we're not very far along, we
haven't gotten to the point where we can drop out questions
and nake it shorter.

In our clinic, | certainly have to say the
patients wait a certain anmount of tine to see the doctor.
They don't generally mnd spending ten mnutes filling out a
questionnaire. There is sone learning curve, so that if
you' re asking people to do it over and over again, they
learn howto do it, so when they do it the second and third
tine, they're faster.

But | think it's an inportant question,
particularly in the context of a big clinical trial, because
if you have a multi-center clinical trial, that means
different people are admnistering these in different
clinical situations and | think it nay be difficult if it's
a |l ong and conpl ex questionnaire.

DR JOHNSON  Yes?

DR LEIKIN 1'd like to just respond a little bit
to your comment about consent forns and so on. | agree with
you there. They' re nmuch too technical and they're witten
at too high an educational |evel and frequently they're
mainly to protect the institution and not the patient.

| think they do have the advantage, however, of
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getting the physician as they go through the el ements of
information that are required for the investigator to think
about the ethical issues that are involved in the study.

| think the nost inportant thing about the consent
process is the oral consent and not the witten consent.
That's where the payload is, and the nost inportant thing
about that is in informng the parent that the investigator
has a dual role, that everything that's going to be done for
the patient may not necessarily be in their best interest,
that the protocol is going to have to be followed for sone
reason, and even to get theminvol ved, sone patient interest
may have to be sacrificed.

There is this common therapeutic m sconception
that people have is that when they go to every doctor, they
are going to be treated only for their benefit and they have
to understand that the researcher has a conflict of
interest. So | think that's the nost inportant thing to be
rel ayed as best as you can.

DR JOHANSON A final comment ?

MR D ETZ. | have a two-part question, Detz
Pharmacy and Upjohn. | have a two-part question.

Nunber one, how stable are these instrunents,
particularly quality of life, in a population that's
changi ng their social and physi ol ogi c, psychol ogic
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background? For exanple, a 12-year-old nay be very i mmature
and as a 13 nuch nore mature. Wiat effect is that going to
have on your quality of life?

The second thing is, inthe clinical trial, where
you are going to be repeating this nmeasure or this
instrunment over a period of a year or longer, how stable is
this instrument in a repeated neasures situation, because it
wll be a repeated nmeasure instrunent when you look at it in
a clinical trial at three nonths, six nonths, nine nonths,
12 nont hs, what ever.

DR JOHNSON  You want to handl e that one?

DR TUCKER Sone of that, there's answers to. |
think you get to the point of why you have to have norns for
each age range, because you're right. Twel ve-year-olds,
13-year-olds, 14-year-olds may be different, and as |
mentioned in ny talk, even anongst 12-year-olds, there may
be a very broad range of abilities or difficulties, and I
think that's a particular probleminherent with these
neasurenent tools. But | think they really need to be
norned on as nornmal a popul ation as you can and sone of the
instruments haven't, or there hasn't been adequate data to
really help us in that regard.

The second question, about repeated neasures, |
think sonme of these functional status tools have been used
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in sone settings where they' ve done themover tinme and
they' ve perfornmed very well. | don't--the person who is
wor ki ng on the JAQQ has al so been using that over sone
period of tinme to nmeasure responsiveness and it's done a
very nice job. The generic portion of the questionnaire
that we work on has been used in a couple of popul ati ons
over some period of time and it's perfornmed pretty well.
But we're doing sonme nore research to ook into that.

DR JOHANSON Ckay.

DR GANNIN: Related to that, are we considering
giving the quality of life six nonths after the trial is
ended? |If we have a six-nonth trial and we're sayi ng that
the mni mum anount of tinme mght be a year, | can't see that
the score you' re going to get on the quality of life
instrunments at the 12-nonth period is going to reflect what
happened in the clinical trial.

DR JOHANSON  The trial would be 12 nonths.

DR LOVELL: It's tough. The way this woul d work
isif you're going for a quality of life claim you d have
to do atrial of the duration at which you think that you
state as the mnimumduration. 1In adults, the quality of
life claimhas to be 12 nonths or |onger.

DR JONSON  We'Il cone back to that, because the

sane issues are going to cone up with these other two
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cl ai ns.

VW have to take a break and | think we're going to
make it a ten-mnute break and try to regai n sone of our
lost tine. Thank you very much

[ Recess. ]

DR JOHANSON  Woul d everybody take their seats,
pl ease.

DR RDER W would |ike people to get back to
their seats, please, so we could start the second hal f of
t he norni ng.

MR MLLER Wuld everyone try to return to their
seats so that we can begin the next session, please?

DR JOHINSON Pl ease take your seats. Wuld
everyone pl ease take their seats. W' re behind schedul e.

V¢ have to nove on.

DR RDER W'dIlike to continue now wth
consi deration of prevention of structural danage as anot her
claimfor licensing new agents. We'|ll begin with a
presentation by Dr. Andrew Poznanski

[11. PREVENTI ON OF STRUCTURAL DANMAGE

DR PQZNANSKI: I'mgoing to talk today about the
use of radiology in all this. GCould we dimthe lights a
little bit, please?

In terns of |ooking at the outcone radiol ogically,
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| think radiol ogy does have, | think, a useful neasure in
this, particularly in the Pauciarticular and pol yarticul ar
forns, less so in the systemc. However, we have to be sure
that we use different radiological criteria than those used
for adults. The adult criteria can be used in late
teenagers, but in a two- to three-year-old, for exanple,
they're sort of useless.

Sonme of the things we'll be using are soft tissue
swelling, which is not a very strong sign, joint effusion,
apparent joint width, which we'll talk about a |ot nore
| ater, erosions, which are problematic in the very young
child, osteopenia, or the thickness of the cortex has sone
value, joint fusions, and joint dislocations.

Here's an exanple of a child who had in a period
of eight nonths a trenmendous anmount of |oss of bone. Could
we darken this just alittle bit nore? You can see that the
cortex of the second netacarpal, which is easy to neasure on
all our hand radi ographs, has decreased significantly and
that this has occurred by endosteo-resorption [ph.]. [If we
plot this on a graph, you can see that in eight nonths, the
cortical thickness went fromhere to here, and this is the
m nus two standard deviation |ine.

So the hand x-ray gives a nice neasure of bone
loss or gain and the loss is always by endosteal resorption.
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If we see a thin cortex on the outside, it nmeans that
there's been | ack of bone formation, so it gives you useful
information in that aspect, also.

W% al so have special studies that we can use, and
we'll go over those later, the MR, which allow us to | ook
at cartilage, synovitis, effusion, erosions; bone
sci ntigraphy, which shows joint activity; ultrasound that
you can see here in the hip shows joint effusion, sone
peopl e have used it for cartilage, although it's probably
not as sensitive as MR and thernography, which is not very
reliable.

For radi ol ogic evaluation of cartilage, we can do
this directly by using MI or arthroscopy or arthrography,
and here is an exanpl e of one of the newer sequences that is
available for this called a 3-D sequence cal |l ed spoil ed
gradi ent echo, and you can see how sharply you can delineate
the cartilage and separate the cartilage fromthe bone.
Really, it looks very much |ike an anatom cal section. Now,
this has just becone avail able not too | ong, so we have not
had a great deal of experience with this sequence, but it
has been extrenely useful for |ooking in very great detai
into the appearance of the cartil age.

Indirectly, we | ook for apparent joint narrow ng,
of course, erosion, and abnornally shaped carpals, such as
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angul ar carpal s.

Now, you can see wi th other sequences, which are
nore readily avail able, you can also see cartilage. Here,
you can see a knee in a child. Here's the epiphysis, but
here is the real epiphysis, which is nmade of cartilage, and
here, the tibia, the sane thing. You can sonetines separate
the difference between the growh cartilage and the
articular cartilage. You can see the articular cartil age
here is alittle brighter along the edge, and here it is on
a gradi ent echo sequence where the cartilage is very white
and you can see the sanme sort of thing.

VW nentioned earlier the angul ar carpals, and when
they have little points like this or like that, it usually
means that something s going on and there is danage to the
cartilage. It's a nice secondary sign. It's hard to
gquantitate.

What about joint width? In JRA of course, it's
very m sl eadi ng, because if you look at a joint in a child,
you' re actually seeing the growh cartilage as well as the
articular cartilage, and so the growh width that you see
radi ographically will be spaced fromone epiphysis to the
other, which includes a lot nore than joint cartilage. You
can lose a lot of cartilage and still see a sizeable joint.

On the other hand, in an adult, where all you have
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left is the cartilage, a very slight change is easily
visible. So this is not easily visible until it gets very
marked or until the angul ar configuration becones visible.

Al so, the apparent narrow ng nay be due not only
to erosion of cartilage but increasing skeletal nmaturation,
so that if a side is nore mature than the other, it wll
ook like the joint space i s narrower

Apparent wi dening of the joint space from
effusion, for exanple, we can see that sonetines in the knee
or inthe hip, and in the knee, particularly, joint space is
a probl em because the knee is a relatively lax joint. |If
you' re not taking your filns weight-bearing, you can get a
mar ked variation in appearance of the joint wdth.

Here's a picture fromBywaters which shows
essentially the sane thing on an anatomcal basis, a child
who died in an accident. W unfortunately have very little
data anatomecally on what this |ooks like, and so a | ot of
our studies don't have the gold standard to conpare to. But
here, you can see that there is an irregularity of the
cartilage. You can also see this angul ar appearance of the
ossification, which I mentioned before.

Here is a knee in an older child. O course,
here, when a standing knee, you can see that there is no
joint and that is not a problem
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So how do we evaluate this apparent joint wdth?
Vel |, we can use subjective things, just fromwhat you see
and experience, conparison of one side to the other, but
that only works if one side is involved and the other is
not. Conparison to other digits in the hand, if one finger
is involved and one is not. O conparison to bone age
books. Here is just a line drawing froman actual x-ray and
sone bone age inmages. This child was a two-year-old and
with quite a bit of swelling around the knee. You can see
that these centers are quite a bit closer together than they
are either for the two-year standard or the 11-nonth
standard, although the maturation is even closer to the
11-mont h st andard.

O you can use objective nmeasurenents, which we'l
tal k about later, which are the radi onetacarpa
neasurenents, as well as other neasurenents that have been
obtained. This is the sane knee of this child with
arthritis and here is the norm You can also see alittle
bit of this angul ar appearance of the basis of the
epi physis, which is a useful sign. These are all signs that
you don't see in the adult.

Cartilage can increase in thickness. This is a
case | got in Australia. It's an old case, and | don't know

what therapy the child had over a period of a nunber of
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years. It's witten on the bottom but some heads are in
the way, so | can't see, or sonething's in the way, but
anyhow, it is about a two-year period or so. You can see
the joint w dened considerably. The problemin these cases,
we don't know what the widening is due to, whether it's new
growh cartilage, new articular cartilage, or perhaps even
fibrocartilage. | think with MR if we ever did that, we
woul d know sone of that information.

The scoring nethods that have been used in adults
have little value in very young children, because--and,
therefore, the erosions are an unreliabl e sign because you
really don't see themexcept in teenagers. In the late
teens, you certainly could use the scoring nethods. Wth
thick cartilage, nmuch erosion can occur before it's visible
in x-ray. And even if you see progressive erosion on the
X-ray, this may not be real because you have maybe j ust
sinply ossified cartilage that has al ready been damaged, so
it may be just maturation rather than structure.

So what about sone of the neasures that are
useful? One of the things that's probably nost useful is in
the hand, and that, of course, will work only if the hand is
involved. But what we did is we neasured the distance
between the third netacarpal here and the epi physis here,
and as you can see, this includes quite a few cartil ages al
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t he way al ong.

VW | ooked at this in relationship to age, to size,
and to the length of the second netacarpal, and the best
correlation was with size of netacarpal |ength rather than
age, so we devel oped our standard in relation to this, to
the length of the netacarpal, which actually related very
well to stature, as well. The reason for that was that
because if a child is very snall or very |large, obviously
the carpus will be smaller or |arge.

V¢ di d devel op sone knee neasures, which we
haven't published yet, but the problemthere, there's a w de
variation and that's because it's not as sensitive probably
because the joint is usually taken in a |ying down position,
and two, you're only neasuring two cartil age | ayers.

And then, of course, you can neasure change in
inflammatory process or synovitis wth MR and we can use
sone gadol i ni um

Here is how the neasures are obtained. W neasure
fromhere to here and we are relating it to the |l ength of
t he second netacarpal, the maxi mumlength of the second
metacarpal. W also related it to width, but we used that
mai nly for netathaseal dysplasia [ph.], physiodyspl asi a,
where often the netacarpals nay be short.

Here is a distribution of children w th hand
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i nvol venent in JRA and you can see that nmany of themare
bel ow the two standard deviation |ine.

Just howis this used in practice? Here's a child
at age two and a half. |If you' re used to looking at this
radi ograph in children, you knowthat this carpus is really
too small, but it's really hard to quantitate that unless
you do it this way, and at two and a half, this child had a
ot of swelling around this joint. You can see this first
red point here was where it was, way bel ow the two standard
devi ation |ine.

At age five, now we can see that there is
abnormality and it had gotten worse, so it went really
downhill. But at this place, nmany peopl e woul d have m ssed
this as joint involvenent, and yet it is a very obvious
i nvol venent of that joint.

Anot her case, a simlar sort of thing. Hereis a
youngster here. Again, the carpus appears snmall and it's
wel | bel ow the standard two deviation line. However, with
therapy, this is howit looks and it's actually follow ng
the gromth curve. So at least it's not getting worse.

Anot her case, here's a child' s left and a right
hand here and you can see the advanced naturation on this
side. This is a current case | just had very recently. The
carpus, in spite of these carpals being nore advanced
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| ooki ng, | ooks smaller than the carpus here. As we follow
this, this is the same child. This is the same hand as here
at plus seven-and-a-half nonths in this. You can see the
advanced maturation and now you can see that there is sone
di sease.

If we ook at what happened here, you can see that
this child went fromhere to here in a period of
seven-and-a-hal f nmonths and this was the apparently nornal
side, which is actually a little low, as well, but had
stayed quite constant.

VW applied this to a couple of studies. W did
some with the Russian penicillin nean study, which had a
sort of a null effect, and this may have been because it
wasn't getting much result. A so, the timng was relatively
short.

V¢ did a recent study using nethotrexate and
| ooking at this, and 11 out of 17 responders had i nproved
carpal length after a nean of two and a half years of
treatnent, so we had a longer treatnent period. One of the
problens with radiol ogi cal changes is they do take a little
nore tine to show on the radi ographs. Al six clinical
non-responders have progressive |oss. The decrease in
carpal size occurred in both responders and non-responders
prior to the nethotrexate therapy.
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Here is basically what it was before treatnent on
one of the hands. This is the nmean for the left hand or
right hand--1 can't renenber; we had separate neans--from
mnus one to mnus 2.1 standard deviation and it went up to
mnus 1.42, while the other one went from1.24 to mnus 2.47
i n the non-responder group.

Here is an exanpl e of one of the children, one of
our better results, and here is the before treatnent and
here is after treatnment. You can see the nmarked w deni ng of
t he space between the carpals that has occurred fromhere to
here, and this could be quantitated on the curve.

Here is just an exanple of two different patients,
an exanpl e of a responder and a non-responder. You can see
t he non-responder went sort of like this and then after
nmet hotrexat e kept on going downhill. The other one went
like this before therapy and then with therapy inproved. $So
it gives you a nice objective nmeasure of |ooking what's
happening at the cartilage in the wi st.

The pitfalls of this is that the wist and
nmet acarpal s nust be parallel to the film This is sonetines
difficult if there's a contracture. However, by inaging the
wist separately and the netacarpals separately for the
length, that can actually be done.

However, al so, the carpus can be small for other
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reasons. |f you danmage the growh of the cartil age, of
course, that will give you a sign of a snmall cartilage, but
that's probably significant, as well, or if there's an
associ at ed dyspl asia, which usually we can rul e out.

The advantages of it, it's arelatively
i nexpensi ve techni que. You can use the sanme x-rays you have
for everything else. You don't need an additional inage.
Usual Iy, you use it for qualitative evaluation. The
neasurenents are nost useful in the very young children
where the carpals are still nmainly carlaginous [ph.], and as
| mentioned, the standards are related indirectly to
stature.

How about | ooking at inflammation, synovitis,
pannus, so forth? There are several ways of doing it. The
x-ray is, of course, not very good at this, but bone
scintigraphy wll give you sone evidence. Probably the best
nmet hod right nowis using MI with injective contrast,
meani ng one of the gadolini um conpounds, which is probably
t he net hod of choi ce.

Here's a bone scan in a child wth JRA  You can
see this is a flow study and you can see increased flowto
the affected knee here. In the later film you can actually
see sone increased activity around the edge of the joint.
These are the growh plates. This is tibia, fibula, and
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this is the distil femur here. The growth plates nornally
are hot like this, sothis is one of the normal findings in
children

Here is some hand on an ol der child, and you can
see here that the third nmetacarpal is nost affected conpared
to the second, and on the other side, the second is nore
affected than the third. |[If you |look at the correspondi ng
X-rays, you see that this joint is narrower than this one
and that this joint is narrower than that one. So the joint
narrow ng here corresponds with that. But otherw se, we
found the correspondence wasn't always very good w th bone
scanning and we felt that the MR is a better method.

As | mentioned, an MR, | think the ideal one to
| ook at cartilage is the 3-D spoiled gradient echo--it's
called SPGR in the GE system-using fat suppression. The
ot her advantage of this technique is once you' ve devel oped
this, you can then ook at it in any plane that you want
because just with the conputer you can look at it in AP,
| ateral, actual, coronal, sagittals, anything you want.

The other systemis the multiple radiant echo,
whi ch gives you that bright cartilage which | showed you, if
this is not avail abl e.

However, if you want to ook at inflamatory
change and synovitis, then we take one T1 wei ghted before
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gadoliniumand a T1 fat saturated after gadolinium which
needs to be obtained quickly after injection because the
material also eventually goes into the synovial fluid.

This, of course, is useful both in JRA and RA
It's useful in the response to therapy. There was a nice
French study that showed this, and it allows nore accurate
determnation of cartil age thickness when you have the
contrast, so it's an added benefit that way, as well.

Here is just an exanple of a child, here before
gadolinium You can see this dark area here, and you can't
separate what it is. After injection, you see a little
bri ght ness around the edge and you see a | ot of high-signal
area right here which wasn't there. This corresponds--this
is a path specinen fromDr. MIlburn's book of a JRA knee,
and you can see the invasion of the pannus comng in the
back of the knee here, which will correspond very nicely to
this. These are obviously different patients, but it gives
you the same sort of appearance that you woul d expect to see
t here.

This is the sane child as the other one, just
conparing T1 with the--no, I"'msorry. This is a different
child, show ng again before gadoliniumand after gadolinium
The bl ack area that persists, by the way, is fluid, because
the fluid doesn't--initially, it wll pass it by. But you
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can see, again, a lot of stuff here that's enhanci ng that
was bl ack here.

You can do this in other joints. Here is a knee
before and after gadolinium You see a |ot of brightness
around here which was not present here. And you can do this
in the tenporonandi bul ar joints. Here is the nmandi bul ar
condyl e here. Here is the mandi bul ar condyl e here, and you
can see around the joint, this area now enhances, show ng
there is an inflamatory process going on in there.

So the advantage of using MR in JRA it's the
best met hod of |ooking at joint erosion, the best method of
| ooking at synovitis, and it's best for |ooking at Cl-C2
involvenent in the spine. Here, you can see a little bit of
pannus pressing very delicately on the upper cord.

It's al so useful, however, to |ook at joint
effusion, subtle bone erosion, |iganentous change, neniscal
abnormality, and avascul ar necrosis. Those can be | ooked at
in different ways, but MRis still a very nice way of doing
it.

Here is an old study, so that even with the old
MR you can see this. Here is a child s knee, and we
couldn't really see any erosions here, and yet, here you can
see themvery nicely on just sinply Tl studies. So even
er osi ons show up better--subcortical cysts, | should say, in
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this case.

W found that nenisci get involved in the knee,
get abnormal in the knee, and they get a sort of a flattened
and irregul ar shape, and when we plotted, we neasured the
area of the nmeniscus in the md-portion, and the Xs are the
JRA neni scus and the dots are the normal controls which we
got fromchildren with tunors and ot her things, you can see
that the neans are quite set apart and there's a fairly good
separation between this group and that, both for the nedial
and--this is the nedial neniscus, but we have simlar data
on the lateral meniscus.

So in summary, the radiological nmethods are useful
in evaluating outcone of therapy in JRA The nost useful
ones probably are the radi al nmetacarpal distance and the MR
wi th gadolinium Scoring nethods which are based on erosion
are useful only after growth has ceased, so they' re not very
much val ue. There are nany ot her nmeasures that come in
secondarily, as | nentioned, such as effusions, such as just
i nflammati on general |y, such as hyperem c changes whi ch
occur, and there's lots of these, but these are a little
harder to quantitate. | think these would be a useful way
of measuring effect of a drug. Thank you.

DR R DER Thank you.

VW woul d next |like to hear the prospective of a
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pedi atric rheumatol ogi st, Dr. Carol Wall ace.

DR WALLACE: [|'d like to thank Dr. Poznanski for
t hose wonderful slides and that very inportant information.

I n thinking about radiol ogic assessnent, | think
the specifics fromDr. Poznanski were superb, and just sone
nore thoughts about that. | think he gave us great ideas
about what shoul d we be quantifying. Some other things to
t hi nk about are when should we do these quantifications,
when shoul d nmeasur enments be done, which joints should we
ook at, and I think he alluded to that in terns of
certainly if the wists are involved versus knees, et
cetera, and what's going to be the best inmaging study, and
I'I'l sort of recap these.

Despite the fact that it's often hard to eval uate
joint space narrowing, | think it is inportant fromthe
standpoint that if it truly is there, that is the begi nning
of destruction, and I think in a lot of studies, this has
been overlooked and is inportant. Certainly, erosions we
all know about .

| think another inportant point that Dr. Poznansk
pointed out is the difference between are we real ly seei ng,
or do we want to think about inprovenment versus |ack of
progression, and we may actual |y have |ack of progression
when, in fact, we think we have worsening, i.e., the going
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froma carl agi nous stage to the bony stage and now havi ng an
erosi on which "wasn't there", and that's a problemwith
plain filns versus M.

Then another issue that | often struggle with with
t he nore advanced patients are those trying to get
radi ol ogi sts to help us figure out what is the difference
bet ween i nfl ammat ory changes versus those degenerative
changes that go on in a severely involved joint where nmaybe
there truly is no longer any inflammation but there's been
so nuch danage that now you get progression of degenerative
changes.

| think this is what we'd all love to see in al
of our patients, the wist on the left, and then after
nmont hs and nonths of therapy, much inproved wist on the
right. But how do you describe that? How do you quantify
that? That's what the crux of our problemis.

One of the critical issues is when are we going to
do assessnments. Typically, we do themat the start of
treatnment. | think it's also inportant to do it at the time
of response, or maybe it's nore inportant to do it at the
tinme of maximal response, and then to |ook at a tine period
after that, be that nonths and probably nost often years.

But if we just wait and do it at the start of
treatnent and then at the end, the top and the bottom we
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really mss a lot of inportant infornation because there's a
| ot of damage that continues to go on until you get at that
poi nt, which hopefully, or may be remssion or at |east

maxi mal response. So the critical tine is actually, |

think, going to be between those | ast two neasurenents in
terns of a candidate drug nmaking a clai mabout |ack of x-ray
progression or even inprovenent.

If we ook historically, if we go to the
literature to see what does the literature say about tim ng,
it doesn't give us much help. Wen we ook at Dr.
Poznanski's study with Havel, et al, the patients were
treated with nethotrexate for at |east 12 nonths and they
showed wonderful inprovenent in carpal |ength, but one of
the problens was is the patients actually had i nfrequent
x-rays. What was said was that there was a nean tine of
Xx-ray at 2.5 years, but we really don't know the range. W
really don't know whet her they had serial x-rays and sort of
what happened al ong t he way.

Li kewi se, in a study by Bianca Lang, et al, in
1995, again, a very useful and inportant article |ooking at
systemc JRA, and basically, it was a catal og of findings.
What we found was certainly erosions, which we all know
about, that occur within two years, 31 percent, subchondral
irregularities, ankylosis, subluxation, but problens were
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that, again, they were sort of random x-rays and not serial,
not at set times where we could sort of nake sense out of
what went on, and the foll owup was anywhere from one nonth
to 11 years, which is quite a long range of tine. Al though
the data was there, they didn't nake it very clear as to
what went on within the first year of disease in those
patients.

Maybe a little bit nmore information coul d be
gotten fromJoe Levisson's patients in Gncinnati, along
with Ed Gannini, | know, helped out with this, and Dan
Lovel I, and many of you have seen this slide before. Wat
this was was a group of 117 patients with JRA who were
followed serially fromthe begi nning. They were seen for
di sease onset within the first six nonths and then they had
X-rays at every six nonths and then these were | ooked at.
The joint damage included joint space narrow ng, erosions,
et cetera.

You can see sort of the difference by disease
onset type of when--and this was the nmedian tine, not the
nmean, the nmedian tinme of joint danmage. So what that tells
us is that if we're going to use joints, at least with
conventional x-rays in terns of candidate claimfor
nmedi cations, we're looking at a long tinme period. Certainly
with MR, that's going to be very different.
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So now, then, going back and | ooking at--if we're
going to include joints, which joints are we going to i nage?
| think that the tenporomandi bular joints are exquisitely
sensitive to damage, and if we use those, by the tine we
recogni ze anything is going on, nost of them have already
been damaged, so | think that's actually probably too
sensitive for our use in studies.

Wists, | think, are quite excellent if, indeed,
they're involved. Fingers and toes are superb. H ps naybe
take | onger, but naybe in systemcs, actually, hips al nost
seemto be a target joint. Certainly knees seemto take
| onger, but on the other hand, if we're able to have MR
data, that certainly could change that conpletely.

So in thinking about the use of radiologic
assessnent, is it useful for drug trials? [ think,
certainly for entry criteria, we should definitely think
about it, stratifying patients, those who have known changes
versus those that don't, or certain drug trials with only
those patients who already are known to have damage or
suspect ed damage, et cetera.

If we're going to use radiol ogi c assessnent for
outcone, if we're using traditional radi ographs, | think
that there's no point inusing it for any trial under two
years. However, if we're going to be looking at remttive
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agents and long-termtrials, | think absolutely.

But | think the nost exciting thing is the
possibility of using MR to really |look carefully at joints,
and | think with the MR, we're going to be surprised at the
awmful things we're going to see, but | think we need to | ook
anyway.

And | think with the MR, although it's going to
be ideal, we're going to see a |lot of abnornalities that we
don't know yet what to nmake sense of it, and | think that
doesn't mean we shouldn't | ook, and I think we should, but I
think, then, we can use it to look at, do these alterations
halt? Do they heal? Do they progress? Wat happens from
t here?

So this is just a very brief |ook-see to actually
stimul ate di scussi on.

DR R DER Thank you very much

I'd like to next hear fromour critica
commentators to see if they have any comments on these
presentati ons.

CRI TI CAL RESPONSE/ GENERAL DI SCUSSI ON

DR ATHREYA: Yes. Just like with Dr. Bal dee,
ti med neasurenents, nmaybe we need to think about froma tine
point of view, also, two to six nonths, six to one year, and

maybe sone overlaps, and in the earlier ones, we could be
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measuring bl ood fl ow

| just have this power doppler, which does pretty
good with the--1 nmean, it's still in devel opnent, | think,
at the University of Mchigan. 1've seen sone pictures from
them They're also, | think, trying it on adults wth
osteoarthritis, | think.

So bl ood flow, and then the synovial thing with
MJI. And the cartilage, even sone of the newer nodalities
even show water changes in the cartilage, fromwhat | know.
So maybe those are the kind of things we should use earlier
and then later on we can use the traditional ones, and even
MR . But then the problemwoul d be the cost and sone of the
younger ones, putting themto sleep and keepi ng them qui et
and all those things.

DR R DER Any other comrents fromthe critica
comment at or s?

[ No response. ]

DR RDER Then I'd like to open this for genera
discussion. 1'd first like to begin by asking Dr. Poznansk
about the sensitivity to change and the reliability of the
cortical thickness neasurenents as well as the netacarpa
nmeasur erent s.

DR PQZNANSKI: In terns of--the cortical
neasur enents have been around for a long tine. They have
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been sort of abandoned by the adult people and they're using
DEXA. W have both DEXA and cortical neasurenents in our
pl ace and we use them bot h.

But | think that in many of these cases, if you
use a special magnifying glass and you have hi gh-resol uti on
films, and this, incidentally, you should do for any cases
of hand x-rays. VWeé're using mamrography filmfor all our
hand x-rays because it does pick out sone of these finer
details that you will mss otherwise. It does add a little
bit of radiation, but in the hand, it's really not a
particularly risky area to do it and it's not that much
anynore. In the old days, we had to use industrial film
whi ch added quite a bit of radiation.

But there have been a nunber of studies that have
shown the sensitivity and specificity of this over the
years, so this is nothing really new It's just that it's
been abandoned for a while.

But | think in pediatrics, the advantage is that
they often lose a | ot of bone on the inside of the bone and
osteoresorption. That very quickly, as you saw in that
child that I showed you, it went |ike about a four standard
deviation leap in about eight nonths, so it's a pretty
sensi tive met hod.

DR R DER Do you think both these methods woul d
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be sensitive for trials of one year in duration?

DR PQZNANSKI: Ch, absolutely, for that. That
woul d be sensitive.

Cne other comrent | just wanted to nake about M,
whi ch you alluded to, is the problemw th the children under

six years, where really you have to sedate them So it's

not only the cost. It is the added risk. In our
institution, like man children's hospitals, where you have
proper care, you can control this very well. W have nurses

there and we very carefully nonitor all our patients during
sedation. But it is, nevertheless, a risk when you sedate a
child, even with the benign--relatively benign--sedating
agents.

Sonebody brought up TMIs. |If you're going to | ook
at TMIs, really, the only way to look at themis with M
because you can mss the early changes on plain fil mvery,
very easily. But otherwise, MR for acute disease is really
the way to go, absolutely, because you can see it, and the
Paris study, where they actually injected the stuff into the
joint, showed a very short-termresponse to the steroids and
a marked decrease on the M. So it was a very pretty
st udy.

DR JOHNSON It sounds like we're going to need
sone open studies anyway to see what all these sensitive
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changes really nmean clinically. | nean, it doesn't sound
like there's going to be alimtation in the technology to
show sonet hing i nvol ving the structure of the joint that one
could argue is inportant.

But if you have one year or two year data to show
that it has clinical ramfication and i nproves the plain
film let's say, then we're back to the same question as to
what duration of a trial would one like to see to do justice
to the claimof structural retardation, we're calling it.
Wth the MR, you can probably show changes in a nonth, but
| presume that people would think that a one nonth trial is
not very meani ngful .

DR PCQZNANSKI :  But you al so could see changes in
cartilage, which are |onger-termchanges, so you see both.
In other words, with MR, you see the acute thing if you
gi ve gadol i nium and you see the structural changes,
anat om cal changes, which can take |longer at any tine. So
you're tal king about two different types of MR, two
different ways of doing it.

DR JOHNSON R ght, but | don't think anybody is
proposing, at least in the JRAworld, to give a claimfor
structural retardation alone. That issue has cone up in
osteoarthritis in the adult world. Wuat do we do with a
drug that stops the x-ray progression but does not hing
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clinically over a year's tine? | nean, that's sort of a
t ough i ssue.

But here, if we link this to inprovenent by signs
and synptons, what duration of structural change is
important clinically? | think that's the question we need
totry to grapple with, one of them

DR WALLACE: It seens to nme fromwhat Dr.
Poznanski has presented with the wist, if we were to use
that nodel, that it would be--1 think a year woul d nake
sense. Certainly, if we're not using the wist, if we're
using other joints, probably nore than a year, one woul d
have to--

DR JOHNSON  But again, that's reasoning driven
by the characteristics of the neasures.

DR WALLACE: Right.

DR JOHNSON  What we al so need is reasoni ng
driven by the characteristics of the disease. Maybe it
shoul d be five years. That's probably ridiculous, but it
surely shouldn't be five nonths, probably. There's got to
be some deci sion hal fway in between.

Wth the two-and-a-hal f year, nethotrexate, did
you have interimx-rays and not hi ng happened over a year's
tine?

DR PQZNANSKI: I'Il tell you, that was sort of a
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retrospective study, basically. That's the problem Sone
of the cases, we had a |lot of x-rays. This was a group of
children who were treated at Larabeta Hospital [ph.]. So
sonme of themhad a |ot, and we nmeasured actually all of

them all the x-rays that they had. So there were al so sone
different intervals, and that's what you alluded to. There
were sone |long-termtreatnents, sone short-term-

DR WALLACE: Sure, and | think--

DR PCQZNANSKI: It was not a consistent--

DR JOHNSON W could start some open studies to
| ook at that--

DR PQZNANSKI: So it was not an ideal study. |If
sonebody did consistent six-nonth x-rays, it would have
been, obviously, much better.

DR WALLACE: But | think that was Ed and Dan's
data, was that. Those were done every six nonths.

DR GQANNIN: Let nme ask a question about that.
Wien we published that, we took sonme flack for doing filns
that frequently. Let nme ask what the--using nodern-day
technol ogy, what's the feeling as to how frequently you can
do a panel of filns like that on a kid?

DR PQZNANSKI: As far as the x-rays of the hand,
you could really do themsix nonths, or even daily, alnost,
without--1 nmean, it's a non--the effective dose equival ent
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to the body would be very, very snall with that. There's
not very much bone marrow, and so the risk--it's not even
included in the risk figures by the ICR BRNCRP, what--

DR JOHANSON  But can you convi nce parents of that
and is it going to cut into you are cruel? That's the
issue, isn't it?

DR PQZNANSKI :  (Cbviously, sone parents are very
sensitive anyhow, but w th explanation, the x-rays to the
hand--it's a relatively | owdose study, even with the
mamography film and it is not particularly a risk.

O course, if you're going to do hips, that's a
different story. That would be nore of a problem because
you're starting to get into areas, A where there's nore
bone nmarrow, and B) where there's gonads, so that people are
sensitive to that.

The knees woul d be not too bad, but it's quite a
bit nore radiation to do a knee than a hand x-ray, for
exanpl e, because the thinner the part, the |l ess x-ray you
need to radiograph it.

DR GANNIN: So what would get by in I RB these
days?

DR PQZNANSKI: | don't think anybody woul d have
any problemw th six-nmonth studies, because, | nean, that's
just froma managenent point.
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DR STRAND: I'ma little puzzled about why you're
suggesting open studies. For instance, we've had this goal
for x-ray for adult RA for a long time and no product has
yet nmet that goal, yet we very readily agree that we shoul d
be | ooking for that kind of a claimas an iterative claimon
top of signs and synptons and that we needed 12-nonth dat a.

| mean, a simlar kind of response to the
di scussion right before the break in terns of disease
specific and generic instrunents of health-related quality
of life and function. Functional instruments are nuch
better well developed in adult disease, as well, and the
health-related quality of life is still fairly newto be
neasur ed, al though we have instrunments, perhaps, that are a
little further along.

It seens to ne that we have to do these studies
and that we're | ooking at new therapeutic interventions that
we're sinply going to have to do x-ray and MR, as
appropriate, and health-related quality of life with
function, as appropriate, and validate themin that context,
and to do it in an open study isn't going to really help us
very nuch.

DR JOHANSON | don't think that's entirely true.
What |'minterested in is what does an x-ray nean in terns
of arisk factor for downstreamdi sability, and you can
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ascertain that epidemologically. If there were a strong
associ ation, |ike between hypertension and strokes, then the
clinical hurdle is going to be |l ess and we woul d be nore
prone to look at a claimthat retarded x-rays as able to
stand in and of itself. | think that's the only difference.

It's the sanme in the QA world. They're trying to
correlate joint space narrowing in the knee with | ong-term
clinical disability, and--

DR STRAND: That isn't affected in this study,
and | agree, that would have to be open label. But it seens
to ne that doesn't prevent us still fromdoing--putting
these instrunments into our current clinical trials and see
what the shortest possible interval is to see difference.
mean, we were even arguing that the SF-36 could show a
change in less than six nonths, and certainly we know t hat
the HAQ and the MACTAR and all of those can, the Al M5, too,
and | think you al so believe the JAFAR and the JAQQ et
cetera, show changes in shorter periods of tine.

DR SUNDELL: | think that one of the things we
westle with is whether x-ray changes are an outcone or a
marker. Are they in and of thensel ves unsatisfactory and
shoul d be an endpoint for this trial, or do they indicate
down the road that there will be problens? | don't think we
know enough to answer those questions, but | think those of
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us who take care of patients regard themas both, that if we
see x-ray changes, we know that we are not succeedi ng.

Al though the literature docunents a di screpancy
between clinical manifestati ons and x-ray changes, such that
children may be utterly asynptomati c but have progression of
x-ray changes, | think, nonethel ess, one of the things that
clinicians do use is evidence of x-ray progression to
indicate that our treatnents are not satisfactory and |
think that, long-term the problens that these patients get,
such as the systemcs with hip problens, are indeed

mani f ested by these x-ray changes.

DR SILVERMAN | have a question for Dr.
Poznanski. The specificity of gadoliniumfor active
synovitis, | know we've tried sonme and |'ve questi oned

really how specific, not that there isn't enlarged synovi um
but has that been really well |ooked at that it really shows
truly active synovitis?

DR PQZNANSKI :  The problemw th that is the only
way to do it is to biopsy all these kids and nobody really
wants you to do that. That's a problemwe have in a | ot of
other areas in JRA is that we have very little pathol ogi ca
material, and wi thout know ng on bi opsy what--right now, we
assune that this is the gold standard, that gadoliniumis
the gold standard, but we have no proof for it. There are
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sone rat studies | suppose you could do to see. That's not
exactly the sanme nodel, but it's not a bad nodel, and |
don't know if anybody's done that.

DR SILVERVAN  That was ny question, even in
ani mal s, where you can get the pathology. | don't think
there's any studies, though, to--

DR PQZNANSKI: | don't know.

DR SILVERVAN | mean, the thing that had struck
me about MRis potentially its over-sensitivity, the ability
to see things and then ask the question, what does it nean,
and | wonder if gadoliniumsynovitis nmay be anot her one of
t hose- -

DR PQZNANSKI :  Gadoliniumbasically is pretty
non-specific. It shows you increased fl ow through those
tissues, and so that it does show you, because that is real.
The question is, what does that flow nean? Hyperema, sone
other kind could do that, conceivably, although this is
specific to one localized area, not the other tissues around
it. Sothere is evidence that there is extra flow through
the tissues around the edge of the joint, so that that is
very suspicious that that would be so. | think it would be
interesting to do the studi es and--

DR LOVELL: Earl, | have the sane concern you do.
MR in other anatomcal sites has resulted in sone faults,
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indicators of problens, like bulging disk in the spine. W
are in the process of doing a study where we are conpari ng
longitudinally in early onset JRA patients, MR versus
standard x-rays in the knees.

The two goals of that study are to try to see if
gadol i nium actual |y does increase the predictive val ue of
this MR scan, and two, to try to figure out which
paraneters that you get, piece of information you get on the
MR are predictive of changes in the knee x-ray on plain
r adi ogr aph.

It's a study that we're starting now. It's going
to be a longitudinal study and it's going to be of two
years' duration in each patient. So hopefully, we'll
address sone of these issues, but we're just now starting
t hat study.

DR WALLACE: | was going to ask Dr. Poznanski if
when pati ents have been given gadoliniumfor other reasons
and had an MR, did the MR canera kind of just happen to go
down over a fewjoints to see if--in non-JRA patients--to
see- -

DR PQZNANSKI: Ch, yes. | nean, we do joint
areas for tunor, for exanple.

DR WALLACE: Right.

DR PQZNANSKI:  So we've done it for trauma and
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for various other things. You get a very m ninal
enhancenent of the synoviumnornally, so we do know what the
normal enhancenent. There's no question, there is sone,
because it is a vascular structure.

DR WALLACE: Sure.

DR PQZNANSKI :  But we can usually separate it
fromthe very severe that we've seen in these cases that |
showed you, which is a nmuch narked--you get a very faint rim
of increased activity around the nornmal joint if you--

DR WALLACE: kay. That's great.

DR PQZNANSKI : But that does occur, yes, and
we've seen that. W do nore MR for non-joint things than
for joint things.

DR KATONA: Aso, | have a question for Dr.
Poznanski. In different institutions, we westle with the
probl emthat our radiologists just do not have a whol e | ot
of experience with joint MIs. Wat is your feeling what
woul d be the reliability or differences evaluating the MR s?

DR PQZNANSKI: | think if the techni que was done
properly, it could be done in a central area, for exanple.
As long as the technique was followed, it's a pretty
straightforward thing. |If you inject the gadoliniumand you
take your inmage i medi ately afterwards, then you coul d | ook
at the images and do it. |It's not that--
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DR KATONA:  But you would have to evaluate it--

DR PQZNANSKI :  There woul d be an advantage if
people aren't used to evaluating it, yes, but that should
not be a problem You should be able to do it, if you get
adequat e studi es.

The bigger problemis that, in adult institutions,
at | east, people are not used to inmaging children and they
have problens with i mobilization and various other things,
so we often get noving pictures and various things |ike that
and that is a bigger problemin that people who aren't used
to dealing with children. But once you have sonebody who
can deal with doing the MR in children and do the
t echni que, they shoul d have no probl em produci ng decent
I mages.

DR RDER Are there any further questions on
this subject?

DR LINDSLEY: | had a question. Again, Andy,
with regards to the radi onetacarpal measurenents, how
responsive is that nmeasurenment? You showed a coupl e of
exanpl es where the values had returned to the nornal range,
but were those exceptions? D d you see that very often?

DR PQZNANSKI:  No. W haven't done this on a
very large scale. The only large study we did was in the
Russi an study, which we didn't see any results, and then
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this study with Dr. Havel. W have not done anything on a
large--it's sort of been an ad hoc thing, but we've seen
quite a few | mean, this is not just the unique one or two
cases. How many, | don't know. \& have not done it in a
systematic way. It's just atool that is a sinple tool to
use. Anybody can actually do the nmeasurenents. It's not
that hard. You just need to look at how it was done. The
charts are there, so it's pretty straightforward. The nain
probl emyou have to worry about is nake sure the hand is
flat when yo do the x-rays.

DR R DER Thank you.

W'd like to end the norning session wth a
di scussion of remssion as an ultinmate hurdle for clinica
trials, presented by Dr. Carol Wall ace.

V. REM SSI ON

DR WALLACE: Actually, I'"'mgoing to keep ny
comments brief because I'd |like to have a | ot of discussion
because | think this is a topic that deserves a | ot of
di scussi on.

| think there's no question that all of us woul d
agree that our treatnment goals for juvenile rheumatoid
arthritis is, first off, prevention of joint damage, next,
for return to normal function of our patients, and for

normal growth and devel opnent. Basically, what we're
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tal king about is remssion, remssion nmeaning no di sease.

An inportant aspect of remssion is are we talking
about rem ssion on nedication or versus off nedication, and
we can get to that point. But | think nore inportantly, a
| ot of people when | tal k about rem ssion have said, well,
why bother to define it? Wy? And then if we are going to
define it, how are we going to define it? | think we need
to agree on that.

So sone thoughts are, why define remssion? |
think it's terribly inportant that we have a goal or ai m of
treatment, and not just for the drug trials but for taking
care of the patients. Better, inproved, doing well,
st abl e--none of those are good enough. | think we need to
treat for remssion

The next is for comunication in teachi ng between
oursel ves, et cetera. | will go into that.

Next is so we can identify and recogni ze when we
do, in fact, have a superior treatnent.

| think remssion as a goal, when we tal k about
sone of the di sadvantages, the najor disadvantage is that
sone or many, depending on who you talk to, of our patients
don't achieve it. Sone people feel that this is a reason we
shoul d not even use remssion as a goal. Another
di sadvantage is that it's difficult to nmaintain off of
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nmedi cat i ons.

Advant ages, however, for remssion as a goal is
that | think it does pronote nore aggressive treatnent, and
then remssion, even on nedications, is definitely healthier
for the patients' joints than active disease. So even
t hough patients may not be able to go off all nedications,
the fact that they've had a time period in remssion
what ever our definition of that mght be, is definitely
healthier for themand their joints.

Looking at the role of communication in terns of
having a definition of remssion, | think it's terribly
i nportant when we communi cate anong physicians, anmong famly
practitioners, anong our pediatrician coll eagues,
internists, adult rheunmatol ogists, et cetera, et cetera,
orthopedi sts, many of whomfeel that if a patient gets a
little bit better, that's just fine.

Certainly, in teaching residents, it's terribly
important that we have a good definition of what we're
trying to do for our patients. Certainly with health care
provi ders, governmental agencies, action and support groups;
certainly the insurers, and the coomunity at large, | think
under standi ng what we're trying to do for the treatnent of
chil dhood arthritis is going to benefit our patients in the
long run if we can communicate it to all of these different
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segnents of society.

Is there arole for remssion in drug trials? |
think so. If we're able to define remssion, then certainly
it wll help to identify superior agents, and al so,
hopefully, will help us search for remttive agents.

Here is a proposal for definitionl'd like to put
forth and that 1'mhoping this will engender a | ot of
di scussion. | think two consecutive nonths where a patient
has | ess than 15 mnutes of norning stiffness, where there's
no joint pain and there's no joint swelling. This is
obviously based on the adult criteria for rem ssion.

| have left out of here the | aboratory paraneters.
(ne could add in that if the |aboratory paraneters were
abnormal at the start of the disease, then they coul d be
included for the definition of remssion, but since so nmany
of our patients don't have abnormal |aboratory paraneters,
then one doesn't necessarily need that in the basic
definition. There are certainly other aspects that we can
put in there, as well.

Sone peopl e have brought up the idea, is this
going to be on nedication or off nmedication? | think we
shoul d have a definition of rem ssion on nedication and a
definition of remssion off nedication.

Anot her person brought up the point, well, mnaybe
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we shoul d do synovial biopsies to truly prove that the
synoviumis not active, because we've all had that
unfortunate experience of thinking a patient is in remssion
and yet having progression of the x-rays, et cetera.

So | would like to open this up, if that's okay,
Kent, and get thoughts.

DR RDER Qur critical comrentators first,
pl ease. Dr. Cassidy, do you have a comment ?

CRI TI CAL RESPONSE/ GENERAL DI SCUSSI ON

DR CASSIDY: | think that Dr. Poznanski mnmade a
very telling case for introduction of MR into our
eval uation system and to come back to sonme of Dr.
Lindsley's earlier coments today, in nonarticular or
oligoarticular disease, it seens to ne that this is an ideal
way to eval uate what our drugs are doing. It seens to have
the sensitivity and the specificity. | don't know about
pol yarticul ar disease. It seens to ne that woul d be a nmuch
| arger probl em

DR PETTY: | would argue, Carol, that perhaps two
months is too short by several nonths, if one is | ooking at
a remssion, just know ng the natural history of the disease
and the way even our best patients in terns of response
behave, and | would think that--1 woul d suggest six nonths

woul d be nore | ogi cal

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

DR WHTE | agree with you. | think you should
go for remssion. That's a great goal and it nakes us all
work a | ot harder than we woul d have, and | think that's
your point and | think that's very, very inportant. As a
place to go, | think that's where we shoul d be going.

But | agree. The length of tine is really the
debate here, and that's a tough one. | don't knowif
there's a right one. So then you just sort of, you know,
like you did, put it up on the screen and let us all shoot
at it.

DR WALLACE: That's fine.

DR WHTE Qearly, it's going to differ for the
groups that you're looking at, and I think that's what's
hard. For ne, this discussion comes down to we're talking
about very different diseases and we nmay have to have nmany
nore different kinds of definitions.

DR MAG LAVY: Carol, | question your goal of
rem ssion while on continuous therapy, | think especially
wi th new biol ogics, where the toxicities naybe are not well
defined. Qearly, the risk nmay be nuch greater than being
in remssion fromdi sease.

DR SILVERVAN Along those lines, | was going to
suggest that if you' re going to have rem ssion on an agent
and as your goal that one should introduce a toxicity
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i ndex- -

DR NAG LAVY: Absol utely.

DR SILVERVAN  --which is actually now bei ng
devel oped. If that were the goal of any therapy w thout a
toxicity index, | think you're going to be in big trouble.

DR MAG LAVY:  Yes.

DR WALLACE: | think certainly six nonths is fine
with ne in terns of remssion of disease, but how many
bi ol ogi ¢ agents are you going to be on for six nonths? This
may not apply for biologic agents. Mst of the--

MR MLLER O even with the snall nol ecules, it
may be the sane.

DR JOHANSON No. | nmean, with the caveat that
one addresses safety in sone fashion or toxicity in some
fashion, why shouldn't it apply? You're talking about the
di sease, not the intervention. | suppose if it's
asynptomatic off-treatnent, are you going to call it a cure?

When this came up in the adult world, the issue
was brought up about patients who have degenerative fixed
deformties and are they ever going to achieve this. There
pretty much was a sense in the adult world that they
probably woul dn't achieve the adult definition of remssion
and we're working on sone alternative so that those patients
don't get ignored.
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| don't know what you would do in an issue |like
this. You don't have function up there, for instance, and
what if they had a degenerative need due to | ongstandi ng
synovitis and still linp? Are they in remssion by your
criteria?

DR WALLACE: | think they could be. Yes. So
that's why | took it out.

DR JOHANSON  Shoul d they be? Should you use
remssion to describe that, or should we use sone other term
for it, like a fabul ous response or sonething?

DR WALLACE: You could also put "normal function
in non-destroyed joints". You can add on. | think what's
up there is the bare mninum and--

DR JOHANSON  Nornmal function in non-destroyed
joints, yes, but then you d have to sort of try to define
t hose t hi ngs.

DR WALLACE: That's right.

DR JOHNSON |I'mjust playing the devil's
advocat e here.

DR WALLACE: Sure. | think even going for what
was up there is going to be pretty tough, but six nonths is
fine by me.

DR ATHREYA. Six nonths after stopping the
medi cation, or--

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

DR WALLACEE MNo. No. No. | think we need

rem ssion on nedi cine and then rem ssion off nedicine, |

t hi nk.

DR ATHREYA: R ght.

DR WALLACEE And the tine period doesn't matter
tome. | just want a definition.

DR ATHREYA: By definition, | think remssion can
be with or without a drug, but | wonder whether for this
pur pose we shoul d have different words. And actually, | was
| ooking at--since you didn't nention it, maybe | will. The
paper from Andersson Gare, she gives sone ideas based on the
ULAR agreenent, at |east.

Wet her we agree or not, naybe you can see what it
is and comrent on that since you have that, as another point
of discussion. No active synovitis, no extra-articul ar
features, normal acute phase w thout drugs and | ess than two
years inactive and if it's nore than two years, call it
remssion. That's at |east one idea the European group is
usi ng, obviously.

DR WALLACE: Rght. | think that's an excellent
idea, but | think inthis country, inactive carries so much
baggage. | have been sent so many inactive patients that
still clearly have active disease that | just--you know,

maybe we need to develop a totally new word that has no
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previ ous baggage.

DR KATONA: Carol, what about another wording for
rem ssion on drugs, satisfactory control, what the adult
r heumat ol ogi sts use, because basically, the disease is not
gone. The disease is still active, just like |I think we al
know and Bal u nentioned earlier, that you discontinue the
nmet hotrexate and in nost of the cases, the disease is back.
So | really have a problemw th the rem ssion. Rem ssion
nmeans that the disease is gone with no nedication

DR JOHNSON  You don't know the disease is still
there, though. | nean, if you say that your blood tests
have to be normal and you can't have extra-articul ar di sease
and your x-rays can't have changed, what evi dence do you
have that there is ongoi ng di sease?

DR KATONA:  You don't, but on the other hand, you
do not have evidence the other way, either. The only way
you will, when you discontinue the drug.

DR ATHREYA: See, there are so nany patients
where you can fulfill those criteria, so you stop the
nmet hotrexate and anywhere fromtwo weeks to six nonths,
they're burning up again. So obviously, we didn't really
elimnate the disease.

DR JOHNSON  In the adult world, in DVARD tri al s,
| can only recall one patient out of about 500 or whatever
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that went into remssion.  all the pediatric trials, how
many woul d have fulfilled this criteria, do you think?

DR GANNIN: Not many. You nmean Ander sson
Gare' s?

DR JOHNSON No. No. Carol's list.

DR GANNIN: To tell you the truth, | don't
know, but there's not many. There were sone, because we
were asked by the sponsoring drug conpanies to tell us how
many there were in remssion, what we coul d consi der
rem ssion, but not--

DR JOHNSON  See, there's two parts to this
di scussion, really. You could conjure up any kind of
definition of remssion you like and if you nmake it too
| ose, then you're going to have placebo patients and
naprosyn patients and everybody el se getting up into that
group. Wien you do a trial, you' re going to always have a
control to deal with this issue, but you'll just sort of
engender foolishness, because we want the claimto be
intrinsically demanding, | think, or else it's sort of
pointl ess and we're going to shoot ourselves in the foot
because everybody's going to be going after rem ssion clains
and the advance in drug therapy is going to be m ninal.

DR ATHREYA: Isn't that the reason, then, to
don't call it real remssion? Say this is a good control on
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drug, but it does not necessarily nean rem ssion because
when you take it out, it's comng back.

DR JOHANSON  Actually, I'mnot even quite--|
don't care as much what we call it as to what its criteria
are.

DR WALLACE: So, Balu, why can't we call it
rem ssi on on drug?

DR ATHREYA: Yes. That's fine. Sonething
differenti at ed.

DR WALLACE: Because | think if we use a word

less than remssion, | think we're going to get people who
still have--if you were to examne him you' d say, well,
this patient still has active disease. | think the words
"control", | think the words "stable", | think the words

"inactive" are not parallel to what we're | ooking for.
really don't think they are.

DR TUCKER The only thing | would sort of point
out is that patients, or consurmers, parents or whatever, are
going to look for these definitions. | know | have the
experience if you say to the parent, remssion on drug,
rem ssion wthout drug, they don't hear that second sort of
half of things. So for us, you're right. W can
di stingui sh between those things. For the consumer, it may
be a tricky concept to distinguish between those two things
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and having different words nay be nore useful.

DR JOHNSON It's like in cancer. |In oncol ogy,
you nmay need nai ntenance therapy. It's anal ogous in that
regard

DR LINDSLEY: Lori, | really agree with you and
think there is a downside to having the criteria be too
short time-w se, because | think that just what you
descri bed engenders a lot of fal se hope sonetinmes. It
engenders nonconpliance and a | ot of other things that we
don't want.

DR R DER Wat duration of time would you
pr opose?

DR LINDSLEY: So | would say it's six nonths--

DR WALLACE: GQGeat. Let's change it to six
nonths. Wat about the other things? W at about norning
stiffness, less than 15 mnutes, what about no joint pain,
and what about no joint swelling? That's going to be tough
for hips, obviously, and shoulders. | left those out.

DR JOHNSON It's going to be tough for anybody
with preexistent substantial degenerative di sease, and naybe
we can't include them That's really the position we ended
up taking in the adult world.

DR WALLACE: Sure. W could have addenduns for

that and we can have addenduns for those w th abnor nal

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

| aboratory val ues, as well.

DR JOHANSON  Wel |, yes, but you don't want to
undermne the credibility of your definition. 1 think you
can't avoiding requiring normal |abs, requiring--1 would
have thought you' d have to have normal extra-articul ar
activity, too, unless we're tal king about articul ar
rem ssion and not eye remssion. | nean, that woul d
probably do the community a disservice, if we had a
remtting agent just for the joints and didn't address the
eyes or the fever or this or that. | think you have to nmake
it a pretty pervasive, all-enconpassing notion. No
progression on the x-rays if we have neasures that are
credible. That's ny opinion. Sir?

DR RCHWLSON R ch Wlson, Tap Hol dings. |
just want to support the general concept of shooting for a
high target, such as you' ve just established. | don't know
what the right termor the definition is.

Just to give an exanple, in the area of
hyperreactive airway disease, | think a nunber of folks
around the world were involved with this, but Dr. Ann
Wl cock in Sydney, Australia, essentially insisted upon,
with appropriate use of steroids, peak flow neters, and
ot her nedi cations, that people w th hyperreactive airway
disease not just get a little bit better and sort of be kept
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out of the hospital but that with very appropriate
nmonitoring and therapy, and this was, of course, by and

| arge on drugs, as needed, inhaled steroids, that their
hyperreactive airways coul d be brought to a point where they
could have a normal life.

So that's just by exanple in a related area of
supporting your concept. The definitions, | can't comment
on.

DR GANNN: Kent, | have two remnarKks.

Carol, in your definition, you have two paraneters
there that are rather subjective and soneti nes can be tough
to measure in younger kids, the duration of norning
stiffness and the joint pain, while Andersson Gare's are a
little bit nore objective. That's the one renark.

The other remark is | like definitions that don't
i ncl ude physician behavior in them such as "requires no
nmedi cation", because the attitudes differ so nuch. So |
woul d argue for something |ike Andersson Gare's, where there
isamnmnmminput in terns of physician behavior and that
the paraneters are objective rather than subjective.

DR HEPBURN | would just like to support the
feeling that we have to keep the goal high and use a
rigorous definition here. | was concerned in the adult

sessi on where we began to soften the definition of rem ssion
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to the point even where sone swollen joints mght be
accepted in the definition of remssion, just because not
enough peopl e could possibly nmeet the definition. That
doesn't mean we shouldn't use the definition

| think, inherently, we all have some concept of
what no di sease or no active disease is. The oncol ogists
seemto know what that is. | think we have to match this
and get the goal out there that sonehow we have to try to
achieve this. Wuat you do with the inactive partially
danmaged joints remains an issue, but | think to require no
evi dence of active disease is inportant to the definition.

DR RDER hris?

DR WLSON Yes. | just want to--1 nean, | agree
conpletely. How can you call it remssion if there's
detectabl e disease? It's not a remssion. It has to be no
detectable disease. | think that's the best criteria.

Secondly, it strikes me as odd with trials that
have been done and the accumul at ed experience of the people
around the table that you nust not have sone idea of how
long a remssion is likely to be nmeaningful. It seens to ne
that some sort of data ought to be available on that, if one
goes back and | ooks at the data that has been collected in
other studies with your best avail able agents or best
avail abl e prograns. Wat are you achieving in your best
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out cone patients?

DR PETTY: That's a good point, and | think that
again points out the fact that we're not dealing with a
singl e disease. Mst of us would agree that our
pol yarticulars, particularly the rheunatoi d ones, tend not
toremt, and if anything nakes themremt, six nonths woul d
be great. Two years woul d be better

If you |l ook at oligoarticulars, again, you wll
find many of themgo on for several years on no drugs and
then out of the blue rel apse, have a second epi sode--1 don't
know what the right termis--sonetines as |ong as a decade
after the last tinme that they have had active disease. $So
t he individual disease-specific behaviors very nmuch nodify
t he neaning of any duration that we choose.

DR WLSON Sure, but you've got them broken down
into three groups already, and you've told ne, in fact, that
you can define sone criteria for the two groups. You would
say that even a short period of remssion in a poly would be
nmore meani ngful than a relatively nore protracted one in a
Pauci. So can you not define sone reasonable criteria,
recogni zing that with Paucis, you may include some
individual s that would | ater rel apse anyway.

That's true in oncology jargon, as well. You're
not calling these patients cured. You're just saying that
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they're in a remssion that would not be |ikely achieved in
t he absence of therapy in the magjority of patients, or in
the vast nmajority.

DR PETTY: And the nunber we've bandi ed about is
Si X nont hs.

DR WALLACE Sure. | would go for six nonths,
but on nedication. | think six nmonths off nedicationis a
totally different kettle of fish, and | think what we're
| ooking at here is to get a start on things. So six nonths
on nedication is fine.

DR RDER I'dlike to follow up Ross's and
Chris's point that you' re beginning to realize that there
are sone stratification variables that mght need to be
necessary for these type of trials, and woul d people like to
comrent on that further, for exanple, H.A types, platelet
counts in systemc JRA erosive disease in poly JRA? Wuld
peopl e comment on this?

DR BOMWER |'mtal king about that this
af t er noon.

DR R DER ay. Then fromthe floor?

MR LACHENBRUCH Lachenbruch, FDA. (One of the
concerns that |'ve been thinking about, where you' re talking
about rem ssions, where you're saying these are likely to be
very rare, would nake it alnost inpossible for any drug to
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be approved on a remssion criteria. Perhaps one way of
looking at it is scoring sone way of a partial remssion in
terns of the nunbers of synptons which nmet this criteria.
So I'd like to hear the panel's comments on this.

DR LOVELL: Actually, I think that's what Ed was
goi ng at when he cane up with his dichotonous vari abl es of
i nproved or not inproved, that you could | ook at that as
kind of a partial remssion, if you woul d.

Getting back to the disease differs--the behavior
of the disease differs very nuch fromPauci to, say, poly,
for exanple, but | don't knowif the definition of remssion
needs to be all that different. No active disease could be
defined the same way. The behavior of the popul ation
t hroughout the course of tine will obviously be different,
but 1"'mnot sure if the definition per se has to be
different.

FLOOR COWENT: Several peopl e nmentioned oncol ogy,
and previously, |'ve been involved in oncology drug trials,
and they have a nunber of criteria response to treatnment: A
conpl ete response, which is the conpl ete di sappearance of
the di sease; a partial response, which is 50 percent
reduction in the di sease; a stable disease patient who
mai ntains their baseline tunor size, or disease activity, if
you will; and those that progress on treatnment. Then after
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t hey have finished their course of chenotherapy, if they
have had a conpl ete response, then they start tal ki ng about
remssion in terns of the duration of the remssion,
duration of response. How |long were they tunor-free before
it came back?

MR LIPNCK Bob Lipnick, Washington, D C
Carol, | think it's really a |audabl e goal for all of us to
go after remssion, but | think that it would be
i nappropriate to water down the definition. The idea--I
i ke what Lori said about patients, consunmers, and nost of
us, when we think of remssion--when | think of rem ssion,
whet her it's stopping a non-steroidal, nethotrexate,
what ever the nedications are, it's stopping and not having
recurrence of disease. | think that that's real inportant
that we maintain that.

Does that have to be the goal of a drug study of
either--1 agree with one of the previous commenters that
maybe sone gradation of how we interpret the results of our
drug studies, because if we are true to formand say you
stop the nedication and there's no articular activity, and
if you have the systemcs, there's no extra-articul ar
activity, that that's--it's not going to be achieved by a
ot of our patients. But | think that's not to say that
certain drugs aren't very useful that we nmay cone across in
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a patient.

So | think there's sonme confusion. 1'd like to
see us |l ook at sone gradation of the results in the drug
study, but at the sane tine, | think a remssion ought to
remai n what nost of us think of and we shouldn't water that
down.

DR ATHREYA: But Bob, what duration were you
t hi nking of, because that's one of the questions, the tine
el enent, two years or six weeks or six nonths or two nont hs?

MR LIPNCK | like six nmonths. | nean, | think
it's sonething that we can get the nunbers on. | think
because of the natural course of disease, that if you go out
to two years, you' re going to be | ooking at natural course
of disease a lot of times and not that.

|'d be interested in, Sandy, whether you have any
comments just fromyour experience in the pediatric
oncol ogic world for years regardi ng how we ought to maybe
| ook at this.

DR LEIKIN | think the gentl eman over there
descri bed what's been done in oncology. The only thing I
could add is that certainly you have sone paraneters that
you can use like a tunmor or a bone marrow that you can
nmeasure, so you could include those in the secondary
questions that you' re asking.
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DR ATHREYA: Actually, there was sone study in
adults which | renmenber. St. Bartholony Hospital in London
they had a consensus conference. | think they had simlar
to the oncology stuff. They did say, use partial, conplete
for the definition for both and then the remssion. It was
in Lancet a few years ago.

DR SILVERVAN Can | add sonething to the
definition of remssion, and that woul d be a functional
outcone. If we really believe that what we're doing is
altering, and we heard a very nice talk by Lori going over
really well, just--and | think this naybe addresses Carol's
poi nt, inactivity versus rem ssion.

To be in remssion, you have to have a good
quality of life or a functional ability, and | guess that's
a better word than quality of life. But maybe it is. Mybe
we need both of those and they should be in there and it
shoul d be unbelievably strict, because to make a claimof a
remttive agent should be difficult, but not to say that a
non-remttive agent isn't very beneficial.

DR HEPBURN  You know, I'mnot sure that's true,
because even in oncol ogy, suppose sonebody has a | eg
anput at ed because they had an osteosarcoma. They can still
be in remssion and the quality of their life or their
function has been affected. But that hasn't anything to do
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with remssion of the disease.

DR SILVERVAN  But you' d expect i nprovenent.
didn't say normal quality. One should build in parameters.
I f you have Pauci arthritis and you have joint damage and
you're on an agent, presunmably, it nust be altering your
function and you nust be able to get inprovenent in your
function, and that's all I'msaying. | didn't say it has to
be normal. Actually, maybe quality of life isn't, but you'd
expect an inprovenment, a functional inprovenent.

DR R DER Wat if you have had very | ongstandi ng
di sease that's chronic and you can't attain any inprovenent
in function?

DR SILVERVAN  Then why are you on the agent if
you don't have active di sease?

DR JOHANSON  For your other joints.

DR SILVERVAN But that should--if your tool is
adequate, it should pick it up

DR JOHANSON  If we want our tool to include
everybody in the popul ation--we couldn't get to that state
in the adult world. W had to nake a cut and say, rem ssion
is going to only occur for those who do not have this kind
of pre-defined structural damage al ready.

DR SILVERVAN And that's reasonable, or you use
a tool like Caren Duffy has, where one could pick parts of
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the tool out for that patient, the design or functional.
DR JOINSON  Yes, Dick?
DR STEIN Stein, FDA. On the one hand, | see
peopl e struggling with words Iike remssion and how strict
should remssion be and this is a really difficult problem

and it seens like it's a snag that's getting in your way.

Onh the other hand, | like the sinplicity of this
t hought that pain-free and no joint swelling. |It's a very
sinple thought and I like it. It seens to ne we can get

around both of these problens by just sinply nmeasuring in
each patient how | ong was each patient pain-free with no
swollen joints and sinply use that neasure as a neasure of
the quality of that patient's life, or not life, but the
quality of that--the length of that--1"msaying it very
badl y.

The length of that period of tinme that they're
pain-free and swelling-free is sonmething that could
characterize any drug and it doesn't have the problemw th
placebo. | think it would be a sinple neasure to deal with.

DR ATHREYA: It may not be for the reason we
heard fromDr. Gannini. There are patients who have
conpl ete control of disease. They keep on conpl ai ni ng of
pain for a long tinme and vice-versa, so it nmay be difficult
to enphasi ze pain as one criteria for remssion. The
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di sease may go, have no pain, continue with pain, or the
ot her way around.

DR STRAND. Could we put up the ULAR definition
one nore tine, just as a conparison?

DR ATHREYA: But, see, one possibility is that we
use maybe sonething like this, or start with sonething |ike
this but reduce the tine elenment. At least, that is a
starting point and we can see how wel |l it works.

DR JOHANSON  If your definition has a timne--

DR WALLACE --do it without drugs. Again, |I'd
like to stress, | think it's terribly inportant to have on
drugs and of f of drugs, because we have to realize that
what ever we decide upon is not just for us here in the room
VW use that to communicate and that goes to all the
physicians we work with, the patients, with all the
agenci es, insurance conpanies, et cetera. W don't want
| ess for our patients.

DR JOANSON  And | think you have to renenber,
too, that if you' re going to jack it up fromsix nonths to
two years, you're going to need to do two-year trials to
support that assertion.

DR ATHREYA: That's why | said--

DR JOHANSON No, two-year controlled trial, and |
think we're going to have troubl e arguing for one-year
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controlled trials.

DR ATHREYA: That's why | said we skip that but
cut the timng down, is what | suggest ed.

DR JOHNSON  Qut it down.

DR MAG LAVY: But if a patient achi eves rem ssion
while on drug, knowi ng that there is toxicity with those
drugs, isn't it inperative that we see what they do--that we
w t hdraw t he drug and see what happens to the patient.

DR JOHANSON It depends on the toxicity, though.

DR WALLACE: Sure, but that's--right. It
depends, when are you going to stop nethotrexate? If it
took themtwo years of escalating the dose, you' re not going
to stop it inthree nonths. Sure, but that's a different
question than--at |least, the first step is we've got to try
to get patients into remssion on drugs. Then we can go
fromthere, but--

DR MAG LAVY: [I'mthinking of it from new drugs,
where the toxicities are not well defined prinarily.

DR JOHNSON  Yes. VWe'|l probably get into that
nore this afternoon. | think that's the angle he's com ng
from

Dr. Mtchell?

DR MTCHELL: Ray Mtchell, Georgetown. Let ne
gi ve you maybe a patroni zingly sinple anal ogy. Mst of what
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| feel like | do every day is a firefighter and | try to put
out the fire. (ne analogy is that ny parents and ny
pati ents know that when the fire is out, you roll up the
hoses and go hone, and it may be hoses of anti-TNF or hoses
of methotrexate, but they stop taking a pill

The other thing is that we're nmeasuring, and we'll
hear nore after lunch, nmeasures of the fire, neasures of the
inflammatory process. | have a little less trouble, Kent,
with sort of nmaking the distinction between a Steinbacher
anatomc deformty that results fromdi sease and a di sease
that's still on fire, and I think our goal is that,
hopeful ly, they'Il stop maybe Stei nbacher anatom c stage
two, but the fire's out. So | don't think if you totally
exclude the anatomcally conpromsed, |ike the anputated
leg, | think we mss sonet hi ng.

Now, we're inperfect, and we' ve heard Barbara
Ansell's long-termfoll owups of synovitis in those 30-year
JRA patients, but |I think as best we can neasure it, when

the paraneters of inflammatory fire are out, that's

controlled, Carol, in all due respect. Until we stop the
drug and it doesn't cone back, | don't think we're in
rem ssion.

DR STEVENS: Just building on what you were
saying, with regard to remssion, if you had al ready joint
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damage or functional danmage to the joint and then you--even
if you affect a cure, the joint is danaged, so you w ||
probably have joint pain. You nay or rmay not have joint
swelling. But you may have secondary joint damage with
secondary osteoarthritis.

So | think the definitions for remssion have to
take into account that the remssion is in the di sease
itself. Once the fire is put out, you still have burned
properties, and so that we don't all get burned and charred,
you have to realize that |I think the definitions, we have no
active synovitis, no actual articular nmanifestations, are
much nore appropriate for a remssion than saying that the
joint is having no pain or there's no functional limtation,
the joint that has already been danmaged and will nore than
likely go on to have further danage from probably secondary
QA

DR JOHANSON  Carol ?

DR WALLACE: |'ve got a great idea. Let's do
this. Let's--because |I truthfully think we shoul d deci de on
sonmething. How about if we call it conplete response? How
about that, all right? And we'll have six nonths and no
active synovitis, no extra-articular features, and the
nornmal val ues of acute phase reactants are fine, or we can
| eave that off, whatever. How s that?
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DR ATHREYA: They have to be there, because it if
was up, it has to be domn. If it wasn't there, that's
different.

DR WALLACE: Sure. kay. Al right. Nornal
values if previously abnormal. How s that?

DR WLSON They will be nornmal if they were
previously nornmnal.

DR WALLACE: Abnor nal .

DR WLSON If they were previously nornal, they
should still be nornmal. |If they were previously abnornal,

t hey shoul d be normal, ergo, they shoul d be nornal.

DR WALLACE: Al right. Nornal.

DR MLLER So conpl ete responses while you re on
nmedi cati on- -

DR WALLACE: Right.

DR MLLER --for a period of six nmonths. |If

you're off medication for six nonths--

DR WALLACE: [|'mnot going to have anything to do
with that.

DR MLLER --thenit's aremssion. Thenit's a
rem ssi on.

DR WALLACE: Then | think that patient is darn
| ucky.

[ Laught er. ]
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STRAND. That is the fourth thing?

WALLACE: Right.

3 3 3

STRAND. W' re darn | ucky.

DR MLLER But making the distinction between
conpl ete response and rem ssion, whether you' re on drug or
off drug, w thout evidence of disease.

DR WALLACE: If that's what people want, that's
fine, but I want--

DR MLLER That sounds reasonabl e.

DR JOHANSON  Any ot her questions or comments
bef ore we break?

DR WALLACE: But what about norning stiffness? |
amkind of a fan of not having norning stiffness, but I
don't know if--

DR JOHANSON | think if there are significant
mani festati ons of disease, they have to be included in this
definition as having gone away.

DR WALLACE: JinP Do you want norning stiffness?

DR ATHREYA: What is the question?

DR WALLACE: Andersson doesn't include norning
stiffness. Do you want that in the conpl ete response or
not ?

DR ATHREYA: If norning stiffness was there, then
you're going to say it's active disease in sone way.
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DR WALLACE: kay. So less than 15 m nutes?
DR ATHREYA: So why bot her?

DR WALLACE: (oing once. ((oing tw ce.

DR STRAND. No active synovitis.

DR ATHREYA: That is better, because sone of

these kids, as you know, even after the disease is gone,
good remssion, every time there i s sone weat her change,
t hey do conpl ain about sone stiffness.

DR WALLACE: kay. Now what do you think
about - - does everybody feel confortable with no active
synovitis, or do you think we should nmake it nore specific
and say no joint swelling? Again, how nmany kids are
referred to you with no active synovitis, that's inactive
synovitis, which obviously doesn't exist, but patients get
sent to you with that, right?

DR JOHANSON  That begs the question of whether or
not this definition, even conplete response, is going to
apply to sonebody with a degenerative knee.

DR WALLACE: Well, no. No. No. Wat i'm
referring to is people saying that, oh, it's just boggy
synovia, inplying that that's not active pannus in there.

DR JOHANSON  Well, that's equivalent. That exact
i ssue was brought up in the adult setting.

DR WALLACE: So | would like to propose--why
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don't we say, no active synovitis, in parentheses, no joint
swel | ing, end of parentheses?

DR JOHANSON We're not going to conme to a
conclusion on this, but I think you re going to have to
address pain. You're going to have to address function.
You' re probably going to have to address quality of life.
nean, it's--

DR WALLACE Wiy can't we cone to a concl usi on?
Way not ?

DR JOHANSON Well, I'mwilling to give it atry.

DR STRAND. Restate it.

DR JOHANSON  Is there a general consensus that
the definition shoul d enconpass everything that reflects
disease? |If that's the case, we can |l et you guys propose
sonething, if you like. O do you think there has--1 nean,
the way the adults did their definition of remssion, which
is what we just adopted without looking at it critically,
was they went out and they interviewed nornmal people and
they found that when you interview people with no disease,
sonme of themstill had one of the seven criteria, so they
al | ow one out of seven.

Is that right, Vibeke, or one out of six, or
sonmething |ike that?

DR STRAND.  Yes.
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DR JOHNSON So maybe ki ds--nmaybe nornmal ki ds get
stiff when the weather changes, too. | don't know That
may bear on the definition.

DR STEVENS: Wth regard to the stiffness,
remenber again, if you ve already had the danaged joint, |
think you want to consider the type of stiffness that
osteoarthritis patients get, and they do get stiff after
sone inactivity. They get a short duration of stiffness,
but they do get stiff and they do have changes w th weat her,
changes with activity. Again, you have to keep in mnd the
remssion or the conpl ete suppression of disease activity is
with respect to the ongoi ng di sease, not what's |left over

DR JOHANSON  Wiat we need is feedback that you
believe in principle this is worthy of trying to work on.
VW' || put together a proposal, or you can or we both wll.
That's what we're going to do, actually. W're going to try
to wite an addition and put it out on the docket, isn't
that right?

DR STRAND. It seens, Kent, that it's probably
nore reasonable that in adult RA--1 hate to keep making the
contrast, because |'mnot trying to say that JRAis at all
like adult RA--but | think we all said, 500 patients, you' ve
seen one remssion in trials, and we don't really believe
that remssion exists. But | think, depending on the subset
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of JRA, there are rem ssions, sone of which are not

drug-induced. So it's very inportant,
remssion criteria.

DR JOHANSON Ckay.

DR RDER W Il take a break for

reconvene at 12:45. Thank you.
DR JOHNSON  It's 12:45 now.
1: 45.

[ Luncheon recess. |
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AFTERNOON SESSI ON

DR MLLER I|I'mFred MIler fromthe Center for
Biologics and I'lI|l be trying to announce this afternoon's
session here. This afternoon, we're going to address sone
issues related to clinical science devel opnment and revi ew
sonme of the ethical issues that were introduced before.

Qur first speaker this afternoon is Dr.
Chri st opher Wl son, who will talk about immune devel opnent
in normal children. How should it inpact on JRA devel opnent
prograns? Dr. WIson?

CLI NI CAL SCI ENCE DEVELOPMENT (1-111)
. 1 MMUNE DEVELOPMENT | N NORVAL CHI LDREN- - HOW
SHOULD I T | MPACT ON JRA DEVELOPMENT PROGRAMS?

DR WLSON Thank you. Wat I'd like to do is
revi ew some concepts related to the anti gen i mmune response
in normal humans and try to use that as a frane of reference
for your discussions regarding the effects that i mune
mani pul ati on mght have in this context.

So what 1'd like first to do is provide just a
framework on what we ask our immune systemto do and that
provi des sone perspective on what can happen if it doesn't
do it properly, one exanple, which, of course, is juvenile

rheumatoid arthritis.
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So what we really ask you to do, of course, is
discrimnate between self and foreign, and in vertebrates,
we' ve devel oped a specific i mune response that devel ops
menory in an anplified recall response which we rely upon
for vaccines and other strategies that preclude us getting
infected over and over again with the same organism
course, then what it nust do is exclude, elimnate, or kil
the foreign invader.

By inference, then, deficits will result either in
an increased frequency or severity of infections with
pat hogens, that is, organisns that can produce infection and
di sease in otherw se normal hosts, or the advent of
infections w th non-pathogeni c or opportunistic organi smns,
and, of course, if inproperly regulated, autoi munity or
potenti al malignancy.

I n essence, then, what we can do is |look at the
kinds of infections that develop at different ages as a
mrror of what is wong with the i mmune response or what is
i mmat ure about the i mmune response. n this cartoon, then,
is illustrated sonme prototypical infections that are unduly
severe at different ages, and as shown by the colored |ines,
where their peak incidence of unduly severe infection
occurs, and then the decline thereafter.

What you can inmagine, then, is that this is going
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to be affected by about three things. Nunber one, the
organi sm nmust have the opportunity to produce infection so
that those that occur in utero are a subset of organisns
that coul d produce di sease but are those that can't cross
the placental barrier. Those that occur postnatally, then,
are going to be ones to which access occurs over tine with
age.

So if you look at the prenatal child, the child in
utero, we see that we have a newy severe infection with a
series of intracellular pathogens and there's a fairly
precipitous decline in the severity of that disease shortly
after birth. That is, although cytonegal ovirus and toxo can
produce infection up until birth and shortly after birth, we
really see the nost untoward effects in the first 20 weeks
of gestation, and I'll conme back and illustrate why that
occurs in a nonent.

In contrast, of course, herpes sinplex virus
usually is transmtted during parturition and there's a very
sharp wi ndow of increased susceptibility, so that untoward
di sease begins essentially at the tinme of birth and ceases
to be a problemafter about two nonths of age, suggesting
that there's sonme maturation in i nmune response goi hg on
during this window fromlate gestation until about two
nont hs that hel ps control infection with these intracellul ar
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pat hogens.

Subsequent |y, we see untoward di sease occurring
with organisns |ike MIB, which, although it produces
infection and di sease in individuals throughout life, is
much nore likely to produce disease in younger individuals,
that is, 20 to 30 percent of infants will devel op di sease
whereas only five percent of adults do when they becone
i nfected, and anong those that becone infected, it's nuch
nore likely to produce di ssem nated di sease, such as mlliar
[ ph.] or neningeal disease.

And then the last group to which we see an
increased proclivity for severe infection are the capsul at ed
bacteri al pathogens which are najor problens in the first
one to two years of life, and by about four years cease to
be nore of a problemthan they are in nore nature
i ndi vi dual s.

So if we take this, then, as the substrate upon
whi ch one can | ook at the i mune function, we can project on
that those functions that are inefficient until those
periods of time when susceptibility ceases.

In utero, then, the reason for the incredible
predi sposition toward syndrones fromCW, toxo, and so forth
is that, in fact, you have a nunerical insufficiency up
until about 20 weeks of gestation. That is, T and B cel
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nunbers are low T and B cells first begin to appear at
about 12 weeks and are up to pretty nuch adult norns by 20
weeks and the repertoire is also limted, that is, the range
of receptors they express, also reaching nearly adult norns
inthe latter half of gestation.

So it would appear, at |east, that one expl anati on
for the particularly severe disease with ONV and so forth at
this time is that there's sinply not enough troops with the
right recognition apparatus to fight the battle during that
hal f of gestation.

In the latter half of gestation, susceptibility
dimnishes as the cells are present but doesn't conpletely
reach adult normalcy. Furthernore, as | indicated, there's
a wi ndow of risk for severe infection with herpes sinplex
virus, and I'll revisit data suggesting this reflects
functional deficiency in T cell functions which nature
begi nning at about one to two nonths of age and are pretty
much fully mature by one to two years of age.

Then the last function that matures and protects
us fromcapsul ated bacterial pathogens is the ability to
synt hesi ze anti body to pol ysaccharides, that is, the T
i ndependent anti body responses. So this is the basis which
"Il try to go in nore detail now

Used as a prototype, infection with herpes sinplex
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virus, because in many ways, the defenses against it and the
other intracellular pathogens that | nentioned are quite
simlar. So we really have two maj or conponents. That is,
the innate or antigen non-specific imune defenses that are
present imrediately at the tine of infection, and they
include natural killer cell nediated cytotoxicity and ADCC
activity, and antigen-specific T cell mediated i munity,
which is absolutely required to contain active infection
w t hout which infection will prove to be lethal.

Her pes sinplex and OW are sonewhat unique in that
t hey handi cap CD8 recognition by bl ocking class one antigen
presentation, so that's unique to those organi sns, naking it
very dependent on C4 effector function, which is certainly
also true for organisns |ike mcrobacteria, toxoplasma, and
so forth.

How do these T cells affect control of disease?
They can do it in really three major ways. They produce
medi ators, particularly cytokines, such as interferon gamma
and tunor necrosis factor, they nediate cytotoxicity, or
they provide cognate help for antigen-presenting cell and B
cell activation, at least in part through the C4 |igan that
in many respects functions |like a cell-associ ated cytoki ne.

What | will do is focus ny attention on the

processes that occur in maturation of production of certain
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cytokines, particularly interferon gamma, and of cognate
hel p for antigen-presenting cells and T cells and won't have
tine to go into cytotoxicity, but suffice it to say that
data that's available, which is nost [imted for
cytotoxicity, is consistent with the notion that the sane
processes drive the maturation of these functions.

So et nme begin by tal king about interferon gama,
whi ch our lab has had sone interest in. O let nme talk
first about NKcells. Then I'll cone to interferon gama.

So natural killer cells appear by six weeks of
human gestati on and reach nornmal nunbers by m d-gestati on.
However, mature cytolytically active CD56 positive NK cells
are di mni shed by about half in nunber even in nmature
neonates, reaching adult |evels by about one year of age,
whi ch corresponds to the time when cytotoxic function
appears al so to be mature.

Tcells, as | indicated, begin to appear at about
ten to 12 weeks of gestation, as do B cells, and the total
nunbers and CD4/CD8 ratio relative to body nass are greater
than the adult by md-gestation. O course, as the child
grows, the thynus nust continue to export a | arge nunber of
cells and thalamc size relative to body nmass, of course, is
at its greatest during this period of life.

As | indicated, the repertoire of antigens that
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can be seen by T cell receptors appears likely not to be
limting by term That is, they're quite diverse and they
have normal end-length additions. However, these cells are
naive in their phenotype and function, which I'Il el aborate
on nore later.

Typical ly, one surrogate narker that's used for
the presence of naive T cells, that is, cells that have not
yet encountered the antigen they' re programred to recogni ze,
is the CD45RA antigen and alnost all neonatal T cells are of
this phenotype. These cells proliferate and nmake out to
normal ly in response to some agonists, but their activation
is nore co-stimulus dependent and requires, it woul d appear,
hi gher nunbers or interaction to drive it. So this nay
limt the inductive phase of the response and their ability
to proliferate and produce IL-2, the major T cell growh
factors, intact should this occur.

However, even with full activation, their
potential is reduced in the following areas: The ability to
make interferon gamma IL-4 and certai n other cytokines,
their ability to provide B cell help, and their ability to
nmedi ate cytotoxicity. | wll argue that the functions that
are dimnished here primarily reflect the naive status of
these cells rather than an intrinsic inability of these
cells to function
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Let me first show you sone data on interferon
ganma production fromour |aboratory. Several other groups
have found the same thing was originally reported by Ivan
Bryson's group. Focused on the left-hand panel, which is
interferon ganmma on the Y axis in a log scale, and on the
right, on the X axis, is post-natal age. The |ower set of
data points are neonates, nmaturing out to six nonths of age.
The upper set are adults studied in parallel. So you can
see there's a five- to ten-fold dimnution in production of
this cytokine, despite the fact that proliferation of these
cells and IL-2 production, not shown, is not different.

Now, what's the basis for this difference? Focus
first on the upper half of this cartoon. T cells recognize
antigen in general as short peptides bounded MAC nol ecul es
on antigen-presenting cells, shown here, which for CD4 T
cells is Aass Il MAC on professional antigen-presenting
cells, phyton dendritic cells, nacrophages, and B
| ynphocyt es.

Wen a naive T cell, that is, a T cell that's
never seen the cognate antigen that it is progranmed to
recogni ze, first interacts with the antigen on that
antigen-presenting cell, it executes a fairly limted
repertoire of functions. Specifically, it nakes IL-2
efficiently and proliferates efficiently. | wll cone back
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to later the specific nature of the APC interactions with
naive T cells, but it also appears to limt the
anti gen-specific inductive phased response i n newborns.

But neonatal T cells, as | indicated, by
definition are naive to the vast majority of exogenous
antigens. nce they've encountered antigen for the first
time and have undergone a round of proliferation, they
mature in function and al so i ncrease in nunber, so that when
these cells encounter antigen the next tine, their
repertoire of functions is increased.

They may nake additional cytokines like interferon
gamma, GMCSF, TNF, and IL-4, and yet with nore rounds of
replication mght differentiate into cells that in common
jargon are referred to as THL and TH2 cells that | won't
discuss in nore detail today for lack of tine. |In any event
t hese cytokines can feed back on the antigen-presenting
cells, making themnore efficient, which I'lIl cone back to
in a nonent.

One mght wonder why tautologically this is the
case, and there is sone logic to this conpartnentalization
bet ween naive and nmenory cells. That is, in general, we
start life with a precursor frequency of T cells that are
going to respond to a given antigen of a half a mllion to a
mllion cells. That's sinply not enough antigen-specific T
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cells to protect us fromany infection. So the first job of
a cell hereis to reproduce itself so there are nore troops
to fight the battle. Onice that's been achi eved, of course,
then you can go on fighting the battle by naking additi onal
infector cytokines. So the key here woul d appear to be
going fromthis step to this step.

The hypothesis, then, to be addressed is, is it
antigen naivete, that is, |lack of exposure to foreign
antigens, that is the basis for dimnished interferon gama
producti on and di m ni shed other effector functions in
neonatal T cells. The prediction, then, would be that if
antigeni c naivete accounts for dimnished interferon gama
production rather than intrinsic l[imtations in function,
then acquisition of capacity for interferon ganma production
shoul d develop in parallel with antigen-specific menory T
cells.

V& can read out the presence of these
antigen-specific menory T cells by the fact that if we add
antigen to a culture and can detect a response, these cells
w || have expanded in nunber fromtheir lowinitia
precursor frequency. Qherw se, we wouldn't be able to
measure them So we will read out the presence of these
cells by proliferation and then | ook for interferon gamma
production in parallel.
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An in vivo study was done by our group | ooking at
neonates with herpes sinplex virus infection. This is the
sane basic way of displaying the data that | showed you
before. Focus first on the right-hand panel, which shows
proliferation as thymne uptake on the Y axis and postnat al
age on the X axis. W' re conparing neonates in this set of
data with adults with primary HSV i nfection.

What you can see is that there's alag in the
devel opnment of antigen-specific nmenory T cells of about
three to six weeks in the newborn conpared to the adult as
measured by proliferation, which is paralleled exactly by
interferon ganmma production. That is, once we have
detectabl e anti gen-specific cells, they nmake interferon
gamma as well as do adult T cells.

That's consistent with the follow ng notion, that
the basis for functional T cell deficiency in the newborn is
likely antigenic naivete rather than intrinsic defect that
cannot be overcone ot her than by increased age.

The data supporting it, |I've just shown you, is
that T cells fromneonates with HSV infection acquire a
conpetence during interferon ganmma production in parall el
with the devel opnent of antigen-specific T cells.

In vitro, we can prime these cells in a natter of
days by exposure to an antigen surrogate, and those cells,
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then, when restimulated, are as conpetent as adult T cells
to make this | ynphoki ne and ot hers.

You can al so show that there's a post-nata
age-related acquisition of T cell conpetence. Perhaps the
weakest argunent, such that interferon gamma production is
detectably increased by two nonths of age and cl ose to adult
norns by one to two years of age, corresponding in part with
that age-related infection diathesis that I showed you
earlier.

So there is additional data to support this notion
that there's a del ayed devel opnent of the antigen-specific
I mmune response to neonates and infants that may handi cap
them depending on the tenpo with which the infection
progresses. For an infection |ike HSV that progresses
rapidly, the del ayed tenpo nay be a maj or predi sposing
factor.

So in addition to the HSV data which |I've shown
you, there is a delay in onset of detectable del ayed
hypersensitivity, which is a measure of CD4 T cell function
in response to nycobacteriumtubercul osis and Candi da
infections, which may take several nonths in the infant,
whereas it occurs rapidly in the nore mature individual,
usually by four weeks. In addition, there is a requirenent
for additional injections of certain antigens to induce a
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robust T dependent antibody response in young infants as
conpared to nore mature individuals.

So why is this? One possibility is that the
systemin the newborn is not only naive in terns of T cells
but that the antigen-presenting cell conpartnent is not

fully prinmed. Sone data that Ross Petty has devel oped will

support this notion, and I'll cite it nmore specifically
| ater.

That is, as | indicated, when a T cell response to
antigen on MHC, if it's a naive T cell, it's tougher to get
the thing going. It requires a nore robust stimulus,

commonly also requiring what we refer to as costimnulati on by
specific nmolecules in addition to MHC on the
antigen-presenting cell. 1In fact, naive T cells and
neonatal T cells are nost dependent on being activated by
cells we call dendritic cells, which are very rich in the
expression of these costimulatory ligands, at least in

mat ure hosts.

(One pair of these is the B7-CD28 pair that
anplifies the signal of the T cell, driving IL-2 production
and proliferation with greater efficiency.

If we then nove on to a nenory cell, as |
i ndi cated before, we've expanded themin nunber and now
their function is increased, so they make additi onal
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cyt oki nes whi ch act on antigen-presenting cells to inprove
their function, and in addition, they express on their

pl asma nenbrane now wi th nmuch greater abundance a protein
called the G0 ligand that binds a co-receptor on the
antigen-presenting cell or Bcell, nore efficiently
activating these cells, as shown here.

In the case of antigen-presenting cells, then, you
enhance the ability of these cells, like dendritic cells, to
activate naive T cells because they express nore of the B7
nol ecul e and others. Thus, the presence of nenory T cells
that antigen X may enhance the activation of naive T cells
that antigen Y by primng the antigen-presenting cell system
through a C0 |igand or cytoki nes that enhance
antigen-presenting cell function.

These interactions, specifically by C0 |igand on
the activated nenory T cell to CD40 on the
antigen-presenting cell, can also play an inportant role
when the antigen-presenting cell is the B | ynphocyte, which
occurs in T dependent antibody responses. Driving B cell
class and affinity switch in the devel opnment of nmenory B
cells, and that's facilitating the antibody protection.

Wiat I'd like to do nowis illustrate sone data
suggesting that this may be a limting factor in the
devel opnent of the i mmune response in human newborns.
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First, data on dendritic cell function in human
neonates. The first data that 1'll cite is data from Ross
Petty's group in which they showed that the
anti gen-presenting function of neonatal blood dendritic
cells is dimnished, and this data is supported by studies
by Mara derici and Jean Shur, as well. This occurs despite
the fact that core blood is highly enriched in dendritic
cell precursors relative to blood fromadults which can be
made to mature into functional cells in the presence of
cytokines |like GW CSF and TNF and IL-4 or CD40 |igand, which
are produced poorly by naive T cells, thus suggesting that
that mght be alimting factor.

So what is the data that C40 |igand expression is
di m ni shed on neonatal T cells, and here's sonme data from
our group that's been supported by data from several other
groups. Focus first on the upper two panels of data, which
are the primary responsive T cells activated in vitro. O
the X axis on this fax plot is G40 ligand expression. In
adult T cells, when they're activated, you get CX0 |igand
expression, shown here, and, in fact, if we only | ooked at
C40 T cells, the vast najority are positive.

In contrast, if you |look at neonatal T cells, you
get very little expression. 1f, however, we prinme these
cells by stinulation with a surrogate antigen in vitro for a
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few days and then restinulate themso that they' re no | onger
nai ve cells being activated, these are adult cells and
theses are neonatal cells, then the neonatal cells are at

| east as good at expressing CD40 ligand with primng as the
adult cells, again, consistent with the notion that

di m ni shed production of this inportant nediator is due to
the naive status of these cells rather than an intrinsic
inability of themto performthis function.

So, then, what mght be the role of CD40 ligand in
t he devel opnent of antigen-specific immunity? W know from
t he human genetic disease, the X-1inked hyper |gM syndromne
where there's a defect in this protein, that the absence of
the G0 |igand del ays and reduces the anplification of the
initial antigen-specific T cell response, di m nishes
nmacr ophage activation, thereby predi sposing to infections
with organi sns |ike pneunocystis and cryptosporidi um and
cryptococcus, and it ablates B cell immunogl obulin class,
which, fromlgMto IgGMand, for exanple, affinity
mat uration and nenory.

Il will illustrate sonme data suggesting this may be
what's going on in part of the newborn and al so provi de sone
data indicating that CD40 |igand i n abundance may normal |y
be alimting factor in the devel opnent of the antigens to
t he i nmune response and perhaps account for the lag that we
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saw i n the response devel oping to antigens in the newborns.

These data sinply provide data from ot her
studies--in this case, I'mciting work prinmarily from
G anoff and col | eagues--on t he age-dependent acqui sition of
anti body responses in man. If we | ook at typical
T-dependent antigens |ike diphtheria and tetanus toxoids,
they're proteins, and one can show that a newborn can nake
an anti body response to these. 1In fact, even fetuses in the
last half of gestation can respond to these, albeit somewhat
less well. The optinmal response when it's fully mature is
by two to four nonths of age.

If we ook, in contrast, at pure pol ysacchari des
like Hflu, as we all know, they are poorly imrmunogenic
under two years of age. They reach an optinal response
really after two years of age, closer to about four years of
age, sothey're the last to mature. W can take this
category of antigen and nmake it ook nore |ike this by
conjugating the two together, as has been done with the
conj ugat e vacci nes, thereby lowering the age at which an
initial response occurs to one to two nonths, not quite as
young as true protein antigens, and getting an opti nal
response between two and 15 nont hs, depending on the nature
of the conjugate we create.

' mgoing to focus sone attention on this because

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

this may provide sone insight as to what it takes to get
this response going efficiently, since sone vacci nes work
well at two nonths of age and others don't reach ful
maturity until 15 nonths of age.

So these are sone data, again from in this case,
Ward and col | eagues, |ooking at anti body on the Y axis in
response to three H flu conjugate vaccines. This one over
here is an orderly practice vaccine. This is the Mira U
Kennaut [ph.] vaccine and this is the Merck vaccine. The
blue bars are the primary response, the red bars are the
secondary response, and the open bars are the tertiary
r esponse.

What you can see is that the tertiary responses
are identical between them They're all equally good if you
give themthree tines. 1In contrast, there's only one that
gi ves you a robust response at two nonths of age with a
single injection and that's the Merck vaccine. So what is
it about this vaccine that nmakes--that kick-starts the
i mmune response nore efficiently, and will this tell us
anyt hing about what's Iimting the response in the nornal
newbor n?

(ne possibility would be that the B cel
repertoire for function was limting. This seens unlikely
because, in fact, if you look at the antibody nade agai nst
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t hese conjugate vaccines, it uses the sane B regi ons as

anti body nmade agai nst pure pol ysaccharide. So although this
is likely to be--function is likely to be a limting factor
when pure pol ysaccharide is give, it's not the repertoire
that's limting.

Then the questionis, is it Tcell inability to
provide help for Bcells, the limting function, which we
believe is the case, and then question thenis, is the
vacci ne i mmunogenicity linked to its capacity to induce
antigen-presenting cells to effectively activate naive T
cells, thereby allowing the T cells to help the B cells.

So to address this, we turned to sone nurine
nodel s where one could ook at this, where we have now on
the left-hand axis is the Kennaut Mira U vacci ne, and you
can see it's a lousy imunogen in mce, with antibody on the
Y axi s by isotype here.

If we use the Merck vaccine, it's a pretty darn
good i mmunogen. Wth two i mmuni zations, we get a response
that's quite high and we get a pretty good response with a
single immnization. It's predomnately IgG so it's class
swi tched, suggesting that what we see in the human, with the
hi erarchy of the Merck vacci ne being stronger, is also true
in the nouse.

So why does the nouse do better with the Merck
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vaccine? Well, at least in part, we think this is due to
the fact that the Merck vacci ne i nduces good costinul atory
interactions between the antigen-presenting cells and T
cells. W' re | ooking now i munohi stochemcally for the
expression of these costimulatory ligands, in the blue bars
in mce that got nothing, in the red bars in mce that got
the Merck vaccine, and in the white bars in the mce that
got the non-i munogeni ¢ Kennaut or U vacci ne.

What you can see is there's a strong correl ation
bet ween induction of these costinulatory |igands and
interferon gamma and vaccine efficacy. Furthernore, if we
adm ni ster agents that block these interactions, we can
ratchet this response dramatically down, suggesting that
they are playing a causal role in the nore robust response.

So what |'ve suggested, then, is that G40 |igand
and the reciprocal costinulator interaction B7 and CD28 pl ay
an inportant role in acquisition of 1gG class anti body
production. Wat |I'malso going to show you is that the
reduction in CM0 ligand i n abundance that we see w th human
neonatal T cells may, in fact, be sufficient to account for
poor or |ess robust induction of the immune response.

To address this, we created sone transgenic mce
in which we coul d overexpress the C0 |igand using the
human I L-2 pronoter so it's on and off very quickly, just
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l'ike the nornmal gene is, but that this would allow us to
express slightly nore CD40 |igand or have it cone on
earlier. And in reality, what we achieved in these mce was
about a 30 to 40 percent increase in CM0 |igand abundance,
so not very nuch, less than the difference betwen an adul t
T cell and a neonate T cell and the anmount of CD0 |igand

t hey express.

Nonet hel ess, this relatively mnor increase in
CD40 |ligand expression was associated with a dramatic
increase in antibody production, particularly 1gG anti body
producti on, as shown here. Focus your attention on the
ri ght-hand panel of data. This is a logarithmc scal e of
antibody titer in mce given in nodel T-dependent antigen, T
and B KLH, and what we're |l ooking at, then, in the red bars
is control aninmals and in the blue bars are the transgenic
animal s that have 30 percent nore CD40 |i gand.

Since thisis a logarithmc scale, what we see is
there's about a five-fold increase in antibody very early
and this persists, although to not as great an extent |ater,
suggesting that a nodest difference in CD40 |igand can
radically affect the rate at which one devel ops this
T- dependent anti body response.

So to return back to ny cartoon before, what |'ve
suggested to you, then, is that in utero, there's a paucity
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of Tand Becells that's corrected by md-gestation, as is
the repertoire that those cells can respond to, of antigens
they can respond to. There's a wi ndow of tinme where there's
a profound increase in susceptibility to agents |ike herpes
sinplex virus that only lasts through about two nonths of
age.

What | will tell you also is that's about the time
when we see the first increnmental increase back towards
normal adult values of things such as interferon ganma and
CH0 ligand that are products of nenory T cells.

Nonet hel ess, we do not see a nornal anplitude of the

i nductive phase of the i mmune response until about a year of
age, by which time we cease to see an increased risk of
infections with organisns |ike the Mtubercul osis and we
stop seeing trouble with organi sns such as respiratory
viruses nore than we see in other individuals.

The |l ast response to nature, as | indicated, is
the production of T independent antibody to pol ysacchari des,
not maturing until about four years of age, and this appears
toreflect, and is yet inadequately characterized, intrinsic
difference in B cell function.

In addition, the increased predisposition to these
extracel | ul ar pat hogens nmay be accounted for in part by
nodest dimnutions in conplinent and in neutreal [ph.]
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function that mature within the first two to four years of
life to be conparable to those of adults.

So by and large, what | can tell you is that
antigen-specific imunity and nost of innate immnity i s not
radically different than an adult by about two to four years
of age. Furthernore, there is a dimnution in the absol ute
output fromthe thynus relative to nass occurring sonetine
beyond this tine, so that beyond about four years, |
woul dn't anticipate nmuch difference at all. Between two and
four, very nodest differences, and before about two years of
age and particularly under two nonths of age, you may be
encountering an i mMmune systemthat's certainly |ess prine
and not as functionally conpetent.

Wth that, I'lIl just close with a list of the
peopl e who did sonme of the work and nove on to the next
per son.

GENERAL DI SCUSSI ON

DR MLLER Thank you very much, Dr. WI son.

| believe that we're going to have di scussi on of
each speaker as we finish here in this particul ar session
here. | maght start while others are thinking of their
guestions or comrents. You' ve addressed the early
devel opnental periods here, but how about the period when

hor nones begi n changi ng and you start noving into the period
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of nmenarche and so forth, puberty?

DR WLSON Yes. The question is, what about
puberty? Well, basically, the one thing you obviously see
at the onset of puberty is that's when you see a big upswi ng
i n aut oi mmune di sease, particularly in the fenal e
popul ation. |It's fair to say, also, that | don't think we
fully understand why that's the other age where we see a
slight blip in TB susceptibility, the basis for which is not
real | y under st ood.

There's nothing that we can showis intrinsically
different about how T cells respond. However, it has been
shown in a variety of systens that the mlieu of hornones
may affect some of these functions. You' re probably aware
of data fromgroups |ike Ray Dean's that suggest, in fact,
that estrogen biases one towards nmaking things |ike THL
cyt oki nes, where as androgens do the inverse.

So it may be that there are effects going on at
that time that nodify the nature of the effector function,
rather than are intrinsic to the T cell itself or the B cel
itself.

DR MLLER Are there any other comments or
questi ons?

DR LOVELL: Are there known environnmental or host
factors that affect the normal maturation process,
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particularly early on in neonates?

DR WLSON Yes. There are sone. Part of it
sinply is the exposure, so that if you take an autobiotic
animal, for exanple, you can show the |ynphoid tissue is
much | ess robust. The responses develop nore slowy in some
cont ext s.

So that in terns of placing a child in a day care
center and so forth, you are going to get a nmuch nore robust
devel opnent of responses to those specific antigens over
time and it will devel op nore quickly, even though the kid
is going to be sicker nore often. It obviously places those
kids at increased risk, as well.

So | think the major difference there is what you
change the nost is the exposure and the acquisition of
specific infections. Wthout necessarily nodifying the
intrinsic devel opment of the system you' ve changed what
you' ve i nposed on the system

DR SILVERVAN Is there an |IL-2 transgenic that
woul d obliterate the response? WII IL-2 overcone early on
a system-

DR WLSON To ny know edge, we don't have any
data on that. So the question Earl is asking, |'msorry,
for those who didn't hear it, is if you provide IL-2 in
trans or increase the amount of |L-2 produced, will you
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anplify the systen?

Certainly, one would inmagine that you mght do
that in a non-specific way, but to ny know edge, that has
not bene proved.

DR SILVERMAN  So one of the reasons, of course,
we are having your particular session here is to try to
address the issue of are there special considerations for
juvenil e rheunmati c di seases versus adult diseases that
relate to i nmune system devel opnent, and | guess ny
t ake- home nessage here is after age four, there probably
isn't that much of a difference that would relate to
specific, at least biological nodifiers relating to the
i mmune system |Is that correct?

DR WLSON Yes. | would largely agree with
that. Qoviously, that will depend a little bit on what the
i ndi vi dual has encountered. | think the key thing that's
happening during this tine of life, other than this
intrinsic apparent maturation of the Bcells, is that you're
acqui ring a whol e body of primed nenory T cells and that
nost of the agents that one mght entertain, CHLI4lG
anyt hing that bl ocks the specific i mune response, is going
to have a nuch greater inpact on naive T cells. [It's nuch
easier to block the activation in prine naive T cells than
in nenory cells.
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That commrent notw t hst andi ng, nost of the agents
that one woul d use, other than perhaps CMX, which woul d
deplete C4 T cells, seemnot in humans to induce tol erance
very well, and tolerance, although it's easily achieved in
young mce, for exanple, is nmuch |ess easily denonstrated in
hurmans, which are nmuch nore nature at the tine of birth
i mmunol ogically than a rodent. So to get the same sort of
wi ndow of tine where you' d be worried about tolerance
i nduction, you' ve have to go back to the first half of
gestation in hunmans.

Having said that, there's sone very subtle
evidence that if you take snall, very small infants in the
first few weeks of life, there may be sonme slightly greater
tendency with certain types of antigens to attenuate the
ultimate anplitude of the i mune response.

Dan, you had a questi on.

DR MAG LAVY:  Yes. Are there age-dependent
differences in repopul ation of naive T cells?

DR WLSON Yes. The questionis, is there an
age-dependent difference in the rate at which one
repopul ates the naive conpartnent. Cbviously, RAis a
surrogate marker that's inperfect. W know that they do
swi tch back sone.

There's no question that, in fact, the naive T
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cell output is highest relative to body mass in utero and
right after birth, so that if one cane in with an agent that
specifically ablated T cells in the periphery and in the

t hynmus, you certainly would likely have a nunerically
greater inpact the younger the individual you treated with
those sorts of agents.

| guess we don't know t he answer to what woul d
happen if you went inin the first few weeks, nonths of life
with an agent |like a depleting CD4 anti body. | would be
concerned about it at that time in life. You can argue that
it's at atinme of |Iife when you' re nmaybe nost susceptible to
tolerizing cells. It's also a tinme when the factory's got
its highest output, which mght allowit to recover nore
quickly. Certainly, the output is higher at that tine of
life.

DR MAGQ LAVY: But you don't envision there being
a difference between the adol escent and the ol der chil d?

DR WLSON No. | don't think so. | think if
you have an adol escent female, | would argue that you're
going to have the sane i mmune status as of an adult fenale,
a hornmonal |y reproductively active adult fenmale. Then
you' re not going to see nuch difference other than until you
go back to the preschool years.

DR RIDER How about in the years of one to three
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years of age, where there's a big peak for JRA in incidence?

DR WLSON Yes. Wll, one mght argue--1 don't
know why that is. Wat that suggests is that you' ve
got--you can develop a T cel |l -dependent anti gen-driven
response that's deleterious, and | think that's consi stent
with the fact that many functions have nmatured in that first
year of life. There's a dramatic dimnution in risk and
i nprovenent in response to a variety of antigens by year of
life, sothere's a whole ot going on in that first year
|'d be nost concerned about that time. |1'd be very
concerned about the first two nonths, and I'd be
progressively | ess concerned and not very concerned after
about four years of age about it being different froma nore
mat ure host.

DR SILVERVAN Can | ask anot her question about
tol erance? Wyuld you predict that if you could cone up with
a tolerizing agent would it work nore effectively early or
do you think it'd actually be nore detrinental, or no
effect?

DR WLSON More detrinental or work better?

DR SILVERVAN Yes. O no effect. You have your
choi ce.

DR WLSON As | said, there are sone very weak
data with antigens admnistered within the first day or two
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of life, wth a couple of antigens. Pertussis is one that
you nmay have a | ess robust response later on. There's sone
unpubl i shed data in a specific population that is A askan
Eski nos that suggests that you mght with sone conjugate
vacci nes be abl e--with one conjugate vaccine be able to
induce this at birth and not at a later tinme inlife. But
certainly by two weeks, that w ndow of opportunity seens to
be lost, and it's very difficult with nost antigens to get a
tol erizing response in human newbor ns.

By the tinme you guys are going to be concerned
about something that's not due to nmaternal transfer of
autoi munity, | think that woul d cease to be an issue in ny
mnd, at |east |argely.

DR MLLER Thank you very much, Dr. WI son.

VW' [l nove on to our next speaker, Dr. Ildy
Katona, who will give us a sumary of JRA
I mmunopat hogenesis. How should it inpact on JRA devel oprent
prograns? |l dy?

1. JRA | MMUNOPATHOGENESI S - HOW SHOULD I T
| MPACT ON JRA DEVELOPMENT PROGRAMS?

DR KATONA:  Thank you, Fred

Wen | was preparing this talk, | thought that I
have to have a concept and there are just a | ot of things

that | have to pull together, and not only immunol ogy of JRA
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but since we're tal king about biol ogi cal agents which are
mai nly going to be developed first for adult RA 1 thought
that | need to bring a little bit of conparison as well as |
would like to just in the general concept put into that what
are the feasible things under current know edge in children
and what are the ones that we al ready know that are not
going to be feasible.

Then we're going to tal k about the immnol ogy. W
al so need to know that to do synovial biopsy, to do
ultrasentesis [ph.], all of the procedures are nuch nore
difficult inchildren than in adults, so I'mnot going to
have as many data for you in situ fromthe synoviumas an
adul t rheumnat ol ogi st who woul d be standi ng here. My | have
the first overhead?

| got special permssion fromDr. Strand to use a
copy of a table fromone of her articles which very nicely
sunmari zes the two maj or ways the i nmune system coul d be
altered by biologicals in the case of rheunatoid arthritis.
e is if you go to the bottomof the page is the potenti al
for antigen-specific techniques.

This is the place where | would |ike to pause just
a fewmnutes and tell you about what happens in adult
rheumatoid arthritis. The trinolecular conplex that we
al ready nmentioned this norning, the T cell, the
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antigen-presenting cell, along with the antigen is really
the one which is very critical at the initiation of the

i mmune response. In adults, we knowthat the T cells are
THls. They have a clonal extension in nost of the patients,
a particular V beta type which is V beta 14. There is a
very strong MHC association with HA DR4 in adult RA  The
only thing which is not knowis the antigen.

Later on, they are going to be tal ki ng about
pedi atrics, and | think fromthe norning di scussion, you
al ready have a Larabeta case that it's not as easy and
sinple in children

Ohce the T cells becane stinulated through the T
cell receptors as well as by the participation of the
costimul atory nol ecul es and SK apertosis [ph.], then they
wi Il rel ease cytokines and active nmacrophages, fibroblast B
cells. The result of this is going to be recruitnent of the
cells into the synovium synovia proliferation, and then the
secondary cells are going to start to release all the
different agents which are going to basically result in the
joint damage that we see on the MR or on the x-ray.

So the non-antigen-specific techniques kind of
group together all the different possibilities that these
non-speci fic i mMmune responses are going to be able to be
altered, and what I'mgoing to try to convi nce you, that
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while the antigen-specific part of the i mmne response is
different in children, the non-antigen-specific techniques
are very simlar, just like Ed Gannini was telling in the
norning, the final common pathway. The next one, please.

You al so heard a |l ot of discussions this norning
about how to subdivide the groups of JRA and if you really
want to be very specific, there are many, nany groups based
on generic association, but | took the liberty and took
systemc onset JRA out fromthe group. |If you |look at the
top of the slide, we're tal king about nmainly the systemc
mani festation and then the severe joint disease is going to
be al so representing at the tinme that 1'mgoing to talk
about articul ar di sease.

VW heard this norning that disease activity in
these children could be really severe. They have fever.
They have the acute phase reactants. ne of the therapies
that we invariably are using is steroids, anong nmany ot her
things, and nothing is really so far has been shown to
control this disease. Based on the conbination of the
di sease activity as well as the steroid therapy, these
children invariably have severe growh retardation. The
next one, please.

Now, it you'll |ook at the peripheral blot, what
are the different i mune abnornalities which have been
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detected, and | think for this particular disease, that's a
good place to | ook at, since probably giving that a good
mrror of that immune system There are a |ot of cytokines
that you could either detect in the serumor if you take the
cells, they will be produced in vitro. TN~alpha is one of
t he nmaj or ones.

IL-1, and this is a very interesting story,
because at the beginning, in studies, IL-1 in sone studies
were el evated. Sone other studies was normal until they
actually realized, and this was Ann Marie Pierre's original
observation, that these children have an inhibitor in their
urine which later on turned out to be IL-1 Ra. They al so
have IL-6, so they have a | ot of these cytokines which can
be nmade either different cell types.

What is behind all this? There are still the
original event of T cell activation. There are a |ot of
IL-2 receptors floating around. If you |ook at the
i mmunogl obul i ns, these patients have fully cl onal
i mmunogl obulin el evation in their blood. The next one,
pl ease.

Very interestingly, there is a tendency of these
children to have a ot of problens wth hepatotoxicity and,
in general, drug toxicity, and | think a specific syndrone,
which is the nmacrophage activati on syndrone, and the hepato
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nmechani sm of the macrophage activati on syndrone m ght give
us the clue that what is really going on.

If you take children who just have system c onset
JRA and you very carefully study them you' re going to
detect very simlar abnornmalities in these children except
inalot lower scale than in children w th nacrophage
activation syndrome. These children, and |I'mright now j ust
trying to focus on the ones who have an associ ated systemc
onset JRA, will devel op fever, hepato- and spl enonegaly,
depression of blood counts, elevation of their |iver
enzynes, and there will be signs of fibrinolysis with
hypofi bri nogenema, as well as dediner [ph.] elevation
denonstrated in their bl ood.

This particul ar disease could be a |l ethal disease.
Chi | dren have been published who died of the disease. It
seens to be that the major cytokine which is responsible for
this is TNF-al pha and that is both in vitro evidence for
i ncreased TNF-al pha production as well as sone indirect
evidence in vivo. For exanple, if you look at triglyceride
levels in these patients, they are very high due to the
inactivation of the liproprota [ph.] in |live case.

It's specul ated that TNF-al pha i s probably
secondary to an original T cell activation and even though
we do not have direct data, but one of the therapeutic
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agents which works for this particular conplication is
cyclosporin, so | think this is a nodel which mght be very
useful in studying TNF-al pha.

After the systemc part of the disease, | would
i ke to concentrate on the articular disease in JRA. The
next one, pl ease.

W al ready discussed that, basically, the
articul ar disease could be devastating in systemc onset or
pol yarticular JRA, and | know that this m ght be sonewhat
confusing to a few of you, but there are two groups which
start out as polyarticular JRA. They are the rheunatoid
factor positive ones and there are the ones that are the
rheumat oi d factor negative ones. There is also a subgroup
of the Pauci which progresses to poly JRA. The next one,
pl ease.

If we look at the rheumatoid factor positive poly
JRAs, this is a very adult-like disease. They could have
erosions, x-ray changes, very simlar to the adult, as well
as they have the very same genetic association, and not only
the DR but the shared epitope, which is between DRL, 4, and
6, which is characteristics of adult RA  The rheunatoid
factor polyarticular JRA children have that, as well.

Systemc onset JRA, which is very often a
progressive and destructive joint disease, has no particul ar
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strong HLA association. Many different HLA types have been
shown to be associated with it.

The rheurmatoi d factor negative polyarticul ar one,
this really represents a spectrum of di seases, sone of them
mld, sonme of themsevere, nore |ike what you see in adult
rheumatoid arthritis, and the ones which start out as a
Pauci, they have a particular DR and a uni que DP
associ ation. The next one, please.

If we are going to ook at the different published
articles about the immnol ogy, arthritis, and the synovi a
abnormalities in these different types, it's pretty much
going to be the sane, what you' re going to see. So from now
on, for all these articular forns, and these are mainly
concentrated in the joints, what | would |like to point out.

The cellular infiltrate is a C4 positive T cell
It's usually increased CD4/CD8 ratio and they are, unlike
the newborn B cells, these are C45 RA negative, RO
positive, CD29 positive nenory B cells, nenory T cells, and
if you ook at them they have HLA-DR which is expressed on
them Resting T cells do not express HA-DR [L-2 receptors
and the OKT9 antigen. So basically, these are the activated
T cells.

| f someone | ooks at synoviumvery carefully, then
dendritic cells could be very nicely denonstrated anong the
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T cells, and dendritic cells are extrenely good anti gen
presenters with the HA-DR  So, basically, we have the sane
set-up as adult RA, and simlarly to adult RA we do not
know what is the antigen.

Rol e of the trinolecular conplex, the MHC, the T
cell receptor, and the antigen, with the MHC. |1'mgoing to
have the next overhead a little bit tell you about the MHC
association in Pauciarticular JRA in which the strongest MLC
association we have. The T cell receptor repertoire in
children is different. 1It's not a clonal extension but a
pol ycl onal extension. However, there have been certain
famlies of T cell receptors which have been favored.

The antigen, there have been a | ot of studies
whi ch have been | ooking at antigens, and so far, the
candi dat es have been viruses such as rubella, bacteria |ike
chl anydi a urusinia, bacteria of several conponents, heat
shock proteins [?], and so on, but still, at this point, we
do not know what is the antigen which initiates, or whether
it's one antigen or whether it's nmultiple antigens. W do
not know or have any infornmation.

Once the trinol ecul ar conplex activates the T
cells, then | ynphokines will be rel eased. The |ynphokines
w || activate macrophages and fi broblast and the particul ar
cytokines, nmainly IL-1, TNF-al pha, 106, again, this is not
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an exclusive list, which are pro-inflamratory, and al ong
with the | ynphoki nes rel eased by the THL type, which nainly
are IL-2 and interferon gamma, 1L-2, simlarly to adults,
have been shown to be present in the children. Interferon
gamma potentially could be--this is going to be the
anplification armof the i mune system

Just for one second, talking about the potentia
effect and the potential bal ance between the THL and the TH2
type of imune system it has been shown very well in adult
RA, and | think theoretically it could be working in JRA as
well. The products of the TH2 type of cells, I1L-4 and
| L- 10, have end-type pro-inflammatory properties, so
basically those could be hel pful in these diseases. the
next slide, please.

Adhesi on nol ecul es subsequently get upregulated in
t he endot hel ium of the snall bl ood vessels. The bl ood
vessel s al so express HLAL nol ecul es. Subsequently, the
nonocyt es, nacrophages rel ease certain enzynes, the nost
common net al oprot ei nases. There is much | ess data about
these in children than in adults. On the other hand, there
isreally no data at the current tine on the contrary, so
these are potential areas.

G her cells, we know a | ot about B cells. W know
that there is an increased nunber of B cells. There are
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many plasma cells. There is an increased percentage of the
CD5-positive B cells. There is a pol yclonal extension of
i mmunogl obulins in the periphery that are autoanti bodi es.
Even though JRA does not have the classic rheumatoid factor,
children with JRA have the hidden rheumatoi d factor, which
just neans that all the binding sites are occupied. A lot
of the children have the positive ANA

At the current tine, you really do not have a good
grasp on what is the role of the antibodies, as well as the
conpl i ment i mmune conplex in this disease.

| think nore and nore interest is starting to be
generated in NK cells. NK cells nore recently have been
shown to introduce--influence isotypes which in the
i mmunogl obul in responds as well as in mast cells, which are
known to initiate and mainly anplify i mune responses. So |
think all of these areas are very inportant, both for drug
devel opnent as well as, | think, continued research for our
comunity. My | have the next one, please?

| just would like to spend a little tine on the
Pauci JRA as a di sease which al ready everybody heard this
norning that's clinically different, has no adult
counterpart, and |I'mtal ki ng about what sone classifications
wll call early onset Pauci JRA. It has a strong
association with uveitis, strong association with HLA DR
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DQ and DP, and you can see sone of the particul ar ones
whi ch have been shown.

Not only that, but also, there is sonme very
el egant data about outconme and HLA association. | think
this is an extrenely interesting research area, and when it
is going to cone to clinical trials, this mght be an area
that different groups could be stratified. The next one,
pl ease.

When | got ny package to prepare for this talk,
Dr. Rider asked ne to answer a couple of questions, and from
ny personal clinician viewas well as fromthe view as |
reviewed the literature, I would like to give you the
answer s.

The first question was, when in the course of
agent devel opnent shoul d products or class of products be
introduced in JRA patients? | think drugs of second-Iline
therapy drugs which are already available, as well as IMG
alone or in certain conbination--I think the conbi nation
just like in progress in adults, definitely could be tried
in children, and after hearing fromD. WIson, we have very
few patients on the H2 and nost of them by the tine they
fail the other therapies, are going to be H4, so | think we
m ght be doing well with that.

The others, particularly the non-antigen-specific
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agents, after the initial trials in adults denonstrated
efficacy, short- and potential long-termsafety, and no
prof ound i mune suppression, | think that's probably
important in the children. W really need to | ook at the
specificity of the immune response. Sonething as general,
like an anti-CB4 anti body, mght be still too big of a risk
what you would like to take on the children.

The children who have severe disease, if you | ook
at the risk-benefit ratio, probably going to be the first
one who we could justify conducting these trials.

It's also inportant that drugs are targeting the
antigen MHC T cell receptor interaction which are devel oped
for adults. RA should not be used in children except in the
adul t-like rheumatoi d factor poly JRA group. The next one,
pl ease.

The next question was to identify some
i mmunopat hogeni ¢ factors in JRA that would seriously alter
response to particular therapies and that should be used as
stratification variables for clinical trials. | think
system c onset JRA especially at the systemc onset
phase--we struggled this nmorning just even to cone up with
the core set. It is definitely sonething that is inportant,
as well as it's going to be inportant fromthe--to see that
a drug reaction is going to be simlar.
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It mght be different if I"'mallowed a little bit
to speculate that if you could affect the i mmune system and
maybe danpen sonewhat the T cell response, that m ght
prevent the macrophage activations.

Rheumatoi d factor polyarticular JRAIs a very
adul t-1i ke disease, very different than anything el se we
see. And then, at the third point, with the very different
genetic variation, | think we have the possibility, [unp
t oget her everyone or split the different generic groups.
think it's going to be a decision what the pediatric
rheumat ol ogy is going to have to nake.

| woul d be probably at the beginning in favor of
lunmping. Just like Gannini said, it's the final common
pat hway, and other than the initiating event, the path
mechani sm seens to be sonewhat simlar. The next one,
pl ease.

| have a coupl e of special issues, what | thought
that | would like to bring up, especially to the industry.
VW tal ked a | ot about Pauci JRA and how we are going to
include into trials. | think this is a terrific disease,
where there are only a few joints involved, that the direct
gene or biological agent delivery to the synoviumwoul d be
very feasi bl e.

The ot her therapy which potentially woul d be
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easily admnistered to the children, who are always afraid
of any injections we want to give them is oral tolerance.
Now, I amwell aware of all the problens with the coll agen
study and the no efficacy denonstrated. |'mtal ki ng about
antigen which is going to be specific, but when we're
devel opi ng therapies for children, I think the node of
admnistration is very inportant.

The second exanple that | would like to share with
you, and this is froman article fromDr. Silverman's group
is the long-termIM Gtherapy in systemc onset JRA. A |ot
of tinmes--the next one, please--a lot of tines, we spend
some energy on di scussions when how are we going to
i ntroduce a new agent, whether we introduce it early or
late. This was really an excellent review that sonetines
our predictions just are not going to be true.

They noted no difference whether it was used early
or later in the disease. It had significant inprovenent in
systemc features. However, the effect on the articul ar
di sease was unclear. Again, there is sone divergence of the
systemc features and the articular features. |t was very
difficult to decide whether it was satisfactory di sease
control or remssion, just |ike our discussion this norning.
And | think, also very inportantly, in treating children
t hey observed the devel opnent of a second aut oi mune
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di sease, mainly SLE

So | think even though we believe that the i mune
systemof the children is all mature, we mght want to see
conplications not seen in adults. The next one, please.

Just summarizing, | would like to point out that
the rationale for using biologic agents in the treatnent of
JRA, this is a chronic disease, just |ike adult onset RA
and it leads to short- and long-termdisability even under
t he best circunstances using all the currently avail able
dr ugs.

The i nmmunopat hogenesi s of JRA has nany
simlarities with adult RA that for sone of the drugs can be
tried. There are, however, differences, especially in the
initiation phase involving the trinol ecul ar conpl ex.

Then there are sone special issues in children,
rangi ng fromdifferences in pharnmacokinetics to possible
effect on growth, bone mneralization, general devel opnent,
devel opnent of the hornonal system and so on. Even though
at the current tinme we think that the i mmune systemis
mature, | think we should be staying on guard and use
t her api es which are as specific as potentially could be on
children. The next one, pl ease.

If you renenber this slide, what we originally
started Dr. Strand's table, there were two parts of the
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t herapy, the antigen-specific and the non-anti gen-specific.
| think the antigen-specific one is going to be different in
JRA. On the other hand, non-antigen-specific agents m ght
benefit the children. Thank you.

DR MLLER Thank you very much, 11dy.

Aven our time frane here, | guess we tine naybe
for just one question at this point and then we can ask
ot her questions later on during the general discussion.

Does anyone have any comments or questions at this point?
Go ahead.
GENERAL DI SCUSSI ON

DR MAG LAVY: Ildy, on your list of non-specific
i mmune nodul ators you had, alnost all of themwere--in fact,
all of themwere either neutralized, specific cytokines or
specific inflammatory mediators or interfered with specific
pat hways. Do you see a role of agonists as opposed to
ant agoni sts and do you think that they woul d have a better
safety profile than the antagoni sts woul d have?

DR KATONA: | think this is pure specul ation, but
if you look at TG beta and all its properties, | think
that's one of the agents potentially could be used as an
agonist. | think that pretty nuch goes very much the same
as for adults, which is going to be giving | ess side effect

profiles. That's very, very difficult, very difficult to
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say.

| think if you get certain agoni sts which
are--either antibodi es which are hunani zed, | think--there
are just a lot of other questions that | didn't even have
time to get into, but if they are cytokines thenselves, it's
going to be the short-termlong-termside effects. |If they
are antibodies, it's going to be the validating inducing
anti body response. So | think potentially the answer is
yes. Specific, | do not know.

DR R DER (ne nore question. You said that you
woul d advocate, you said, biologic agents in children with
severe di sease unresponsive to conventional therapies.

Wul d you define severe di sease and conventional therapi es?
Wul d you like themto fail methotrexate, or what woul d be
your - -

DR KATONA:  The way | woul d define that at the
current tinme, if sonebody failed nethotrexate, probably six
nmonths with no response. That would be ny definition.

DR MLLER Thank you.

Dr. Vibeke Strand is going to talk to us about
anti-rheumati c agents under devel opnent for RA and future
candi dates for JRA next. W beke?

I11. REVI EWOF ANTI - RHEUVATI C AGENTS

UNDER DEVELOPMENT
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DR STRAND. Thank you, Fred. Thank you to the
patient audience. | wll try not to repeat too nuch of what
we have al ready gone t hrough.

What | thought | would do is start with an
overview of what's been there, done that, and what's stil
around in adult RAclinical trials and how this mght be
applicable to JRA, with a bit of tongue in cheek.

Just briefly, just to use the terns that were
coined at one of the OVERACTs, maybe it was the first
OMERACT, and | think now we have decided not to use the
terns, but when | was trying to nake this slide, | was
trying to figure out--1 didn't want to use NSAl Ds because it
doesn't really fit, and so | started with synptom nodi fyi ng
anti-rheumatic drugs.

VW are hearing quite a bit now about potentia
QCOX2 inhibitors, selective COX2 inhibitors, and whet her
they're promsing to us or not, they seemto be very
promsing to their parent conpanies, SO we're going to hear
a lot nore about them They are in phase three trials.
think they' re being | ooked at both in QA and RA

Teni dap, we've heard quite a bit about recently,
and | think we still haven't heard the | ast chapter no that
pr oduct .

| think of all the five | ypoxogenase inhibitors
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that weren't so toxic as to not nake it through clinica
trials, only Zileuton nore or less made it, but it's being
used only in asthna.

In terns of new di sease nodi fying drugs, as we
call them DVARDs or DCARTs or whatever, we know how t hat
cyclosporin and nethotrexate are synergistic, and because
they are, you can use cyclosporin in nmuch | oner doses and
therefore avoid much of its toxicity. That's very exciting.
O course, cyclosporin is about to go of f-patent and becone
generic, and therefore we are going to hear a | ot nore about
Neoral, which may or may not be a pharnacokinetically better
pr oduct .

V¢ have nycophenol ate nofetil, which actually
started at its parent conpany in both RA and
transplantation, and | can tell you that because | wote
both of the M. But somewhere along the way, the
marketing fol ks said, you can make a |l ot nore noney in
transpl antation, even if there are only 20,000 patients in
transpl antation, regardl ess of the one to two mllion you
may have in adult RA.° So the trials were positive in RA
but as far as I know, they haven't been published. |
under stand that Roche has sone kind of a program whereby if
you would like to use it on a conpassionate use basis in RA
they will provide you product.
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Lef | unom de, which had a phase two study published
in the Novenber Arthritis and Rneunmati sm done in the forner
Yugosl avia, is finishing phase three trials, two in Europe
and one in the U S and Canada, which will enconpass a total
of about 1,100 patients who will be treated for at |east 12
nmonths or longer. The conparison drug for nmany of these
studies will be nethotrexate, and so the discussion has been
whet her the | efl unomde studies could rewite the
met hot rexat e | abel because they wi |l have the conbi ned
safety experience to predomnate anything that's been
publ i shed so far on nethotrexate.

But | think it's fair to say that |eflunom de,
nycophenol ate nofetil is a purine synthesis inhibitor and a
very interesting drug. It actually begins rapidly dividing
cells for bone marrow and G and | ynphocytes. In the same
idea, leflunomde is a pyrimdine synthesis inhibitor, but
unl i ke brechenor [ph.] seens to have a better tolerability
profile, again, targeting the rapidly dividing cells.

Finally, we come back to the love of ny life,
bi ol ogi ¢ products, and | want to nove on to that. Not to
bel abor too many points here, but | think that biologic
agents have been devel oped either to target specific
el enents of the i mMmune response, either to renove activated

cells or block their function, or nmaybe we just should cal
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thembad cells, or nornalize el evated | evel s of cytoki nes,
and so far, that's really as far as we've gotten

Recently, we have several products that are
attenpting to target the trinol ecul ar conpl ex of MHC
II-peptide and T cell receptor and thereby sel ectively
abrogate an antigen-specific response w thout causing inmne
suppression. That's the marvelous ideal. | think we can
aspire toit. I'mnot sure that the products we have right
now w | I successfully do that.

But if one |ooks at the different targets that we
could aimeither biologic agents at or, soon enough,
traditional |y manufactured products that are based on
natural |y occurring substances, we can | ook at the adhesion
nol ecules. W can certainly |ook at the | eukocyte. W can
| ook at costinulation factors between T and B cells, and we
can certainly tal k about cytokines. In that sense, we
certainly have products that are ained at each one of these
targets.

Al four of these products are infanmous for having
been studied in rheunatoid arthritis and no | onger being
studied for a variety of different reasons. They were both
chinmeric and nurine anti-CD4 nonocl onal anti bodi es and the
pl acebo control |l ed studies were confined to chineric
anti-CD4, where active and pl acebo were not shown to be
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different. There was, in fact, one death in the conbi ned
studies due to infection and miultiple cause.

But, in fact, with retreatnment, the C4 T cell
counts were depleted to 27 to 42 percent of baseline |evels
even at one year. Wen the cells repopul ated and the
synovitis either didn't go away or recurred despite the | ow
CH4 count, it was shown that these were the nenory cells.
They were C45 RO positive. They were DR positive. They
were | L-2 receptor positive. dearly, the product had
depleted the wong C4 cells, if that was, in fact, what it
was neant to do.

The anti-CD5 i mmunoconj ugate, interestingly
enough, didn't really deplete. It brought T cell nunbers
down, but within 30 to 60 days, the nunbers rebounded to
within normal. The pl acebo responses in this particular
trial, which was just published in July AQR actually
exceeded active at all tinme points. It was neant to be a
one-year study with a primary outcone of 12 nonths, but, in
fact, it was published at three, six, and nine nonths,
showi ng that placebo was better than active.

The CAMPATH 1H nonocl onal anti body, although never
had pl acebo-control |l ed studi es, showed very significant
bi ol ogic effects. The |ynphocyte counts were depleted. The
CD4 counts stayed | ow much | onger than the CD8 cells, for as
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long as 20 to 36 nonths. And again, when synovitis either
recurred or persisted despite these |ow C4 counts, it was
shown that the cells in the synoviumwere antigen-specific
menory cells.

In fact, there's a fair anount of infectious
conplications with CAMPATH and at | east two deat hs that
occurred inmmedi ately after treatnment due to infectious
conpl i cati ons.

Finally, the DAB-389 product, which was targeted
to activated cells, T and B cells, with the IL-2 receptor,
showed really no specific benefit in short-termtrials and
was not pursued in RA but it is being pursued in psoriasis.

So we' ve noved on now, instead of trying to
deplete T cells, to target activation antigens, and there
are two "non-depl eting" anti-CD4 nonocl onal anti bodi es t hat
areinclinical trials right now and we expect to hear nore
about themat the ACR neeting. One of themis a primatized
| gGL nonocl onal antibody that's been shown in vitro to bl ock
CH4 interactions with GP120.

There are two conpanies that are actually pursuing
humani zed 1g&4 anti -4 nonocl onal anti bodies. Acutely,

t hese anti bodi es do not appear to cause T cell depletion.
Chronically, it's less clear once you have a host i mune
response whether that will be true. 1 think the data has
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not yet been publi shed.

In terns of targeting B7-CD28 interactions, CILA
4-1g has been very positive in sone nurine nodel s of | upus
and ot her ani mal nodel s of autoi mmune di sease and it's being
| ooked at right nowin psoriasis and lupus in RA As to
whether it will be a good idea or a bad idea, sone argue
that it could cause sone type of a defect in the i mune
repertoire since it would be targeting basically the
devel opnent of new B cell T-dependent responses. It's not
yet clear.

Finally, there is an anti-gp39 nonocl onal
antibody, as well as a traditionally manufactured product
that is designed to do the sanme thing, PlIC23.

So, so far, we have not succeeded very well with
dealing with cells or even coactivation antigens, and so
we' ve noved on to cytokine therapy, and that's really
occupied our interest in the last couple of years. There
are a variety of ways of bl ocking cytokine effects, either
t hrough anti -cyt oki ne nonocl onal anti bodi es or through
receptor antagonists, which are really nodels or
manuf act ured nodel s of naturally occurring products, or
t hrough sol ubl e receptors, which are, in fact, truncated
forns of a natural nenbrane receptor that are usually in
sone way associ ated with an i mmunogl obul i n product so that
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they can have a long half-life in the blood stream

The nonocl onal anti bodi es are much i ke the T cel
dependent products that we | ooked at previously. Both the
epi tope and the nonocl onal antibody really determne the
bi ndi ng efficiency, and according to whether they're
partially humani zed, fully human, as in produced by
transgenic pigs, nurine or chinmeric in origin, we have sone
i dea about whether they'll have a long half-life and
relatively howrapidly they will induce an i mune response.

The receptor antagoni sts generally are
biologically inert and they conpete with the cytokine for
binding to the receptor. Therefore, they nust bind a | ot of
receptor to have an effect. They've very selective, but
therefore of |ow efficiency, and one needs to give |arge
vol unes of product.

The sol ubl e receptor nol ecul es are, to sone
extent, |ess necessary to have | arge doses but they nust
persist in the circulation, and that's why nany of them have
been linked to an 1gG Fc nol ecul e.

G the products that we've | ooked at that target
cytokines, although IL-1 RA had mld effects in an active
controlled trial of 175 patients, there's a pl acebo
random zed control trial in 400 patients that was just
conpleted in Europe and I"'msure will be reported at the ACR
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neet i ng.

Soluble IL-1 receptor really showed no response in
both interarticular and subcutaneous adm ni stration studi es.

V& have two conpeting anti-TNF al pha nonocl ona
antibodies. One is chineric and one is hunan. Both
random zed control trials have shown that the active was
better than placebo, and they've had very dramatic effects
on the acute phase responses, both IL-6 and CRP | evel s, and
"Il conme back to that in a mnute.

Then in terns of the soluble TNF receptors, there
have been a variety of conpeting products. The type one,
the p55, which has a theoretical advantage in that it has a
| onger on-off time in binding TNF so may actually stabilize
better, the data has not been reported with this product,
al though there was at | east one very successful study in
Europe in RA patients.

The type two, or p75 receptor, |Immnex has | ust
conpleted a study in 180 patients where they showed that the
active was better than placebo, and | expect we'll hear nore
about that at the ACR neeting. As well, AnGen has | ust
started a study with a type two receptor binding protein.

G her products that will be comng down the line
are a TNF al pha protease inhibitor that's al so bei ng
devel oped by I mmunex and an IL-1 converting enzyne inhibitor
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that's under devel opnent by Vertex. So | think that we'll
see quite a few nore of these types of products, and the
idea, of course, is to get at the specific cytokine which is
felt to be pro-inflammatory w thout causing i mmunoregul atory
difficulties.

There, | bring up these interesting findings that
have occurred with the anti-TNF nonocl onal anti body studi es.
The chinmeric 1gGL has been studied in 73 patients in a
pl acebo controlled trial and the humani zed Ig&4 in 36
patients in a placebo controlled trial. Both showed rapid
mar ked decreased in serumlL-1--1L-6 levels and CRP | evel s,
excuse nme, not IL-1, although one expects that that woul d
probably have gone down, too.

Interestingly, when one treats RA patients with
chronic disease with an anti-TNF product, their in vitro T
cell proliferative responses to mtogens and recall antigens
actually increase, indicating that TNF has sonme role in that
depression. There has been sone work to show, in fact, that
TNF has sone role in the cachexia that's seen in patients
with active RA that may, in fact, be aneliorated by
treatnent with nmethotrexate, and Rubi noff's group has just
publ i shed another article on this observation in the July
ARR

But what's very interesting is with the chineric
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| gGL nonocl onal antibody. 1In the conbi ned experience of
about 100 patients, approximately six had devel oped

anti -doubl e stranded DNA anti bodi es, having had no

predi sposition to this before and having not had evi dence of
clinical lupus or lupus or RA or what we call rupus prior to
treatnment, and at | east one devel oped anti-cardiolipin

anti bodi es.

Sure enough, with the hunmani zed anti body, two
pati ents became ANA positive. One of them devel oped
anti -doubl e stranded DNA anti bodi es, and five becane
anti-cardiolipin positive.

The etiology for this is certainly not clear to
us, but there may really be sone i mmunoregul atory effect of
TNF and not just as a pro-inflammatory cytoki ne, because we
know i n the NZVWV nouse, when Jakob and group at Stanford
studi ed high-dose TNF, it protected agai nst devel opnent of
di sease, but when Brennan and group used | ow doses of TNF,
they actually worsened di sease in the mce.

The other interesting point here is that both of
t hese anti-TNF nonocl onal anti bodi es have now been reported
to have very positive data in Gohn's disease, with a nmuch
nore rapid onset of effect and a prol onged benefit. In
general, these two chinmeric and hunani zed anti bodi es have
been beneficial at doses of ten mlligrans, which is a huge
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dose, if you think about it, not so effective at one
mlligram and clearly the ten was better than pl acebo.

But the benefit tended to be short-lived in RA on
the |l evel of about one to two, maybe three nonths, but then
agai n, Bonnie can correct ne because she knows the data nuch
better. The interesting point with the Gohn's is that both
of these antibodies after a single dose had been reported to
have benefit for as long as six to 12 nonths in Gohn's
di sease, and why that effect should be so nuch | onger |ived
is of interest. | think we'll learn nore about the
di fferent diseases.

In terns of adhesion nol ecul es, we've heard a | ot
about different kinds of ways that they could be inhibited.
Theoretically, one would argue that to do that effectively,
one woul d i ncrease the incidence of infections. So far,
really, only one product has been studied in RA and it's the
muri ne | g&a nonocl onal antibody to | CAM 1, and those
st udi es have been di scontinued. The conpany is hunani zi ng
the product, but | think they believe that they wll take
this product to approval in transplantation and actually in
graft rejection. To all effective interests, they' re not
interested in pursuing it in RA

A variety of conpani es devel oped all sorts of ways
to inhibit selections or integrins or block transcription or
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translation, but so far, we really have heard very little
about these types of therapies in RA

The vacci ne technol ogi es, which all sound very
exciting, except that it's kind of hard to understand how we
can do vaccines if we don't really know what the putative
antigen is. I'mnot sure we really know what the T cel
receptor is, either. But ostensibly, there would be a very
nice way of affecting the disease if we could intervene
sonewhere in this recognition process here.

This is an old, old slide, froma time when |
wor ked for a conpany that was actual |y pursuing this type of
therapy in multiple sclerosis with some interesting results
that were certainly positive. | think the nice thing to be
said was that at |least the data fromthat study and
subsequent studi es have shown that this really has very few
side effects, if any, and it hasn't really created a "hol e
in the repertoire”, and so the patients can tolerate this
very well and still maintain their imune surveillance and
their nmenory responses to recall antigens.

In terns of MHC bl ockade, there is now a conpany
| ooking at an HLA DR4/ 1 peptide vaccine. They finished a
phase one trial, which was really only single admnistration
in DR4 heterozygous adult RA patients, but interestingly
enough, about 25 percent of the patients devel oped an
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anti body response to the vaccine, which would say that it
had sone type of a biologic effect. As to whether that
will, infact, correlate with a clinical response is stil
very much under specul ati on

In terns of Tcr peptides, |Imune Response has | ust
finished a series of phase one trials, each with the V-beta
14, V-beta 17, and one with V-beta 3, and they just
conpl eted a three-peptide cocktail of V-beta 3, 14, and 17,
and | hope we'll be hearing about that in Novenber or
Qctober at the ACR neeting, as well.

In fact, these studies have been well tolerated,
al t hough they have used inconplete Freud s adjuvant to try
and boost the i mmune response to this vaccine. | think nost
of us are skeptical that in outbred non-aninal popul ati on,
by the time we see clinical disease, the T cell beta
receptor usage would be sufficiently restricted as to be
benefitted by this type of therapy, but they are al so
pursuing this intervention in psoriasis and others are
pursuing this intervention, again, in nmultiple sclerosis.

And finally, oral tolerance, which is perhaps the
best tolerated of all the newtherapies. It's interesting,
t he chicken collagen recent trial in 273 patients showed
equi vocal results in that they had to use an intent to treat

anal ysis of any tine versus baseline placebo versus active
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was i nteresting.

Alternatively, in 90 patients in Germany, bovine
col  agen, which is supposed to have nore of a henology to
human, showed sone very interesting responses in the
patients, with several of thembeing able to stay off
treatnent for quite sone tine.

| think it would be interesting to study these
therapi es further because they're so well tolerated, but I
don't think any of themright now are ones that we shoul d be
taking to the bank and investing in.

Gene therapy nakes a ot nore sense if we can | ook
at a disease that is Pauciarticular, or we can | ook at QA
where there's one severe joint or several severe joints.
There are a | ot of candi date genes whose products are
secreted, and we can get theminto a synovial lining fairly
well, fairly quickly after just an intra-articul ar
injection. The problemreally is, can we get the
transduction to occur and can we have the transient or even
t he persistent expression of the gene product for a | ong
enough tinme to down-nodul ate the inflamrmation.

| think what is interesting is that at the tine
now of PIP joint arthroplasty in patients with QA at the
University of Pittsburgh, they are now a week before taking
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synovial cells out and transducing themwth the IL-1 RA
gene, and then at the tinme of arthroplasty, they then renove
the cells and see whether they are expressing or not and
replace the joint. This protocol is not only underway, but

| think it was two weeks ago that they announced that the
first patient had been treated.

VW have seen, | think at previous neetings, the
interesting data with the rabbits, where their knees woul d
be blue as long as there was a gene product bei ng expressed,
and | guess Chris Evans has promsed his patients that there
won't be any col or associated with this one. But they're
getting a new joint a week |later, anyway. It should be a
very interesting treatnent ultinately for sonething |ike
osteoarthritis or for Pauciarticular JRA

| always put this in to remnd you that we're not
doing very well with our therapies, but we've thought about
sone very anmazi ng aggressive treatnents. They' ve been
reported on an anecdotal basis, one of thembeing T cel
vacci nation. There have been three reports, in general, not
very profound or beneficial effects, but people have tried
it. | think the issue is, how do you pick the T cells and
what shoul d they be responsive to and then how do you
i nactive them before you thereby vaccinate the patient with
those T cells?
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Interestingly, there was recently a report of
i mruni zi ng postpartumwonen with T cells fromtheir spouses.
In the seven patients who got T cells fromtheir spouses,
seven of them or 46 percent, had inproved di sease activity,
whereas the four who didn't get spousal T cells, and we're
not sure why, only four of themgot better.

Finally, there's a lot of interest in bone narrow
transpl antation, both autol ogous and al |l ogeneic, and | think
alot of that has to do wth--there's been at |east eight
cases in RA of either gold or D penicillamne induced
apl asia, where the patients have had al | ogenic
transpl antations. Although three of these patients have
died, of the remaining five, four of themare in remssion
and one of themhas had sone inprovenent in disease.

The question nowis whether we really could now
get to the ultimate stemcell and | ook actually at
aut ol ogous bone nmarrow transplantation as a way to abl ate
the active | ynphocytes and conpletely reconstitute the
i mmune systemand reeducate the T and B cells, and | think
with the new growh factors and the fact that peopl e have
ways now of getting to the hematopoietic stemcells, this is
a promsing intervention.

It woul d be possible to oblate with | ess severe
toxicity because one really needs to get at the dividing
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| ynphocyt es, and one coul d keep the red cells and the
platelets to sone extent in an autol ogous setting. One
could certainly support people with growh factors. It's
possible that, over tine, if they could survive that
difficult tinme when they are susceptible to infection
aut ol ogous transplantation may really be beneficial, and
beneficial in ways that we had not seen before because we
had no way of actually depleting the bone nmarrow of even the
progenitor cells before.

Al l ogenei c transpl antati on certainly has been
consi dered, and there are a couple of protocols that are
wandering around | ooking for | RB approval in both severe
systemc sclerosis and in lupus. | think that they
certainly deserve consideration. One is a little concerned,
t hough, that the nortality for allogeneic transplants is
somewher e between 15 and 35 percent, due both to graph
versus host di sease and just the overall organ toxicity of
t he nyel oabl ati ve preparation, whereas autol ogous
transplantation really carries a three to five percent
nortality. So it's quite different.

There is an international consortiumnow to | ook
at bone marrow transpl antation in severe autoi mune
di seases, and at |least the ULAR group is pushing right now a
study of autol ogous transplantation with sel ected stem
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cells.

So have we gotten sonewhere where we can actual ly

offer nore benefit than toxicity? The answer is, | think we
have, but we have to consider what the toxicities are.
Al t hough ny slides say biologics because | decided not to
make new slides, sone of these products, as you can see as
we nove through here, will include sone of the traditiona
drugs that we're used to.

V¢ tal ked about infection. Cdearly, that occurred
with CAMPATH with a very profound depl etion of al
| ynphocytes and CD4s for even |onger than CD8s. W' ve heard
about it wth anti-CD4, although it's largely hypothetical .
There's really only been one death in a patient receiving
mul tiple treatnents.

There were serious infections in this single blind
treatment IL-1 RA of 175 patients, but w thout a placebo,
it's hard to know whether that's really the disease
popul ation or the product. There's no question that there's
been a hi gher incidence of infections and at | east one case
of sepsis inthe trials with the anti-TNF nonocl ona
ant i bodi es.

M/ answer is, | don't know. W& have sone feeling
that adult RA population is nore i munosuppressed. 1Is this
really the true incidence of infection in the popul ati on or
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is this due to the products that we have treated themw th?

| think the sane thing is true for nalignancy and
it"'sreally less clear. W know that OKT3 is a mtogenic
anti body and we know that in transplantation it's associ ated
wi th devel opnent in non-Hodgkin's | eukem as, | ynphonas,
particularly patients who have got very severe
I mmunosuppr essi on.

There are at |east 15 cases of non-Hodgkin's and
Hodgki n' s | ynphona reported in patients receiving
met hot rexat e, al though by and | arge, many of themwere
reported to recede as soon as nethotrexate is stopped. W
don't know how many are reported. Lederle, now called
| munex, says that they only have eight case in their
registry.

There are so far two NHL patients reported in the
conbi ned patient popul ation of 140 patients who have
recei ved CAWATH 1H and, in fact, Q axo-Wl|cone is
required to keep a registry on the CAMPATH 1 patients to
find out whether this nunber will be increasing.

There are, so far, two NHLs and one Hodgkin's
| ynphona in patients who have had the anti-TNF nonocl ona
anti bodies, and again, | don't think we know what the
underlying incidence in RA or even lupus is associated with
treatment. W have shown that there is an increased
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incidence in RA patients receiving cytoxan, but at the same
time, I'"'mnot sure that we can be that clear that that's
true, say, with the lupus patients, and it's unclear how
much of this, again, is the underlying disease.

Finally, of great interest are the autoi mmune
mani festations that have occurred with a variety of biologic
agents, both in RA and in other diseases. Endocrinopathies
have been very common in patients receiving IL-2 and in
various interferons, particularly gamma and, to sone degree,
al pha.

G CSF, which is considered to be nmuch nore benign
than GM CSF, since it's not supposed to activate those
nmacr ophages, has been associ ated w th endocri nopat hi es,
nonocl onal gamopat hi es, and | eukocytocl astic vasculitis,
and, in fact, in the conbi ned experience wth GCSF, nore
patients had difficulty with | eukocytoclastic vasculitis
because they did not have cancer but instead had a benign
cause for neutropenia and were given GCSF that's
prophyl axi s against infection. Wen their neutropenia woul d
start to respond and their counts woul d get above 800, they
woul d tend to have these | eukocytocl astic vasculitis
mani festations recur. So clearly, there is something to do
with the agent as well as the underlying disease.

Ve know t hat CAMPATH 1H has been associ ated with
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at | east one case of henolytic uremc syndrone and one case
of TTP or | TP and anot her case of vasculitis, and I
nmentioned to you already the autoanti body picture in the
anti-TNF treated patients.

So what should we do about JRA, based on what we
know fromadult RA? | think it's a nice idea, we could have
an antigen-specific therapy. | think where we would want to
ook for it presumably would be either in the polyarticular
rheumat oi d factor positive patients who appear to be a | ot
like adult RA patients with the DR4 beta 0401, et cetera,
het er ozygot es and honobzygotes, or possibly to | ook at the
shared epitope of DR5, DR8, DR6 in the Pauciarticul ar JRAs.

But | think it's hard to say that we really are
going to be able to find the putative antigen or really even
recogni ze MHC associ ations and TCR usage in JRA any better
than we are in the adult popul ation, since we are not |ab
ani mal s who have been very well inbred.

So despite a very benign approach, | think it may
not be an approach that has a ot of prom se unless we can
do it prophylactically. Maybe we have to do it in relatives
of first generation patients, et cetera.

Monocl onal anti bodi es have been around for a | ong
tine. W have been through the nurine to the chineric to
t he humani zed. V¢ now have transgenic pigs, as | nentioned,
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who can nake fully human nonocl onal anti bodi es.

Onh that basis, | think we al ready have sone
know edge clinically that imunogenicity has not been nearly
the problemwe thought it would be. The concerns,
particularly with the humani zed and the fully human
nonocl onal anti bodi es, are probably |argely theoretical,
al t hough an i mmune response could limt chronic
readmni stration of the product. Mst of the adverse events
have occurred not due to i mmunogenicity, and if they have
occurred because of immnogenicity or in the context of an
I mmune response, they've not been associated with either
anaphyl axi s or immune conpl ex formation.

So, in fact, we think this is a theoretica
l[imtation for future chronic treatnent of agents that are
i mmunogeni ¢, but it may not be a real concern.

In terns of potential toxicities and infections
and | ynphoproliferative disorders, we understand that
children, froma very elegant talk prior to this one, that
after about four years of age, we have a fairly nornal
i mmune system In fact, |ynphocyte nunbers and
proliferation are very active in kids under the age of
seven. Certainly, there are age-related differences in C4
T cell regeneration. W have seen that fromchronic
chenot herapy to kids receiving it for cancers and | ynphonas
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and so on. The younger they are, the sooner their CD4 T
cel |l counts bounce back, the sooner you can see that the
thynus actually is regenerating its function and they're
reeducating T cells and the | ess opportunistic infections
t hey have.

In fact, in general, in kids who have received
recurrent chenot herapy, a C4 count of 100 or above has
usual |y not been associated with the devel opnent of
opportuni stic infections, despite our experience with the
magi ¢ nunber of 200 in adult patients with A DS

Interestingly, patients receiving transplantation
have been relatively resistant to CKT3 and ATG t herapy and,
in fact, tend to need hi gher doses of both to deplete their
T cells to respond to the transpl ant.

Finally, | think what's inportant in |ooking at
kids, as it is in adults, but it's nuch | ess common, is the
seronegative host who is going to receive a seropositive
transpl ant for EBV, because clearly there's been a
significant danger there and that is sonmething that we need
to continue to screen for

In terns of organ-specific manifestations, there
are differences. In nethotrexate, the kids seemto be--the
effects seemnot to be different but the incidence seens to
be far different. Hepatic is less. |Is that because our
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kids in general don't drink? Is it also because they have a
nore rapid netabolisn? Hematol ogic nay be nore prom nent.
Pul monary is rare in both situations. The incidence of

| ynphoproliferative disorders, | frankly don't know and I
don't think we can answer that.

In terns of cyclosporin or neoral, obviously,
nephrotoxicity is very inportant because in order to have
normal growt h, you need to have nornal renal function, and I
think there are other concerns with cyclosporin or with
neoral, but perhaps the use of it in conbination and in | ow
dose with nethotrexate will be safer

V& have to worry about the potential inpact on
bone mneral density. There's a |lot of studies about
hi gh-dose nethotrexate in kids treated for cancer and what
happens to their bone mneral density, and there's at |east
a theoretical concern about the conbination of mnethotrexate
and prednisone in kids with JRA

V¢ heard sone very interesting data, which so far
can't be resolved, about the potential inpact on bone mnarrow
density in the tenadapt studies. So | think we're going to
have to sort that out really for every product that we | ook
at .

The questions about the autoi mune nanifestations

are largely unanswered and will be until we study these
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agents clinically.

S0 basically, the recommendations that | woul d
have for biologic therapies, as | would have for traditiona
therapies, is do we look at themin RA and JRA, is that we
need to have safety established so we can | ook at patients
who have early nore nodifiable disease. W' ve certainly got
to continue foll owup beyond the protocol duration and even
beyond the tine that the medication or the biologic agent is
admnistered. | think it's very inportant that we | ook at
RCTs.

VW can utilize placebo controls to learn a | ot
nore and we can let themexit early fromthe protocol for
defined | ack of efficacy, and that can occur for any of the
treatnent arns. But | think it's inportant to have the type
of control.

Sonet hing that we' ve overl ooked a | ot in our
ent husiasm for |ooking at safety and efficacy sinmultaneously
with biologic agents is we tend to overl ook the detail ed
dosi ng and dose scheduling work that we really need to do.

Wilize the sane outcone neasurenents? Well,
we' ve tal ked about this a lot in adult RA and we tal ked a
ot about it this nmorning in JRA | think, clearly, we do
have a core set of neasures that we should use, and we can
add others to it, but by having this core set, by being able
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to stratify, presumably, then, we could, in fact, enroll a
| arger popul ation of JRA, regardl ess of what the onset of
their di sease process |ooked |like and we could live with
however their disease devel oped, whether it becane

pol yarticular or stayed systemc.

| think neasures of inmmune function and bi ol ogic
effect are trenmendously inportant even with the
"1 mmunosuppressive" or "anti-proliferative" agents, and |
think we really have to | ook at these conbination therapies
because we learned a lot fromthat nethotrexate failure
study where patients got | ow dose cycl osporin or a placebo,
and clearly, the conbinati on was better

So I'mgoing to gl oss over the single answer and
just say that prom sing new agents for the treatnent of RA
shoul d be studied in JRA and many of them woul d be
applicable. Perhaps the antigen-specific ones are not, but
it's unclear that oral collagen or sonme of these other
products shouldn't be | ooked at.

Onhce there has been tolerability denonstrated, |
woul d argue that we should do parallel clinical trials in
JRA, if they seemappropriate to the agent, because, in
fact, it would benefit the sponsor to get an orphan
indication for parallel devel opment, and certainly I think
whatever we learn in JRA helps us learn nore in RA and
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vice-versa. They're not the sane di seases, by any neans.

In fact, we treat HLA B-27 positive
spondyl or at hr opades and psoriatic arthritis and the
arthritis associated with inflamratory bowel disease wth
the same drug we treat adult RAwth, with the sane drug
that you're treating JRAwth. And, infact, it is really
the only drug right now we have that works.

There are sone other anti-proliferative
I mmunosuppr essi ve kinds of products in the pipeline that may
be as prom sing, and beyond that, sone of these biologic
agents may be worth | ooking at simultaneously in both
popul ati ons. Thank you.

DR MLLER Thank you very much, Vibeke.

| think we'll have tinme for one comment or
question and one answer. How s that? Are there no
comment s?

GENERAL DI SCUSSI ON

DR WALLACE: [|'Il say sonmething. Even in
Seattle, where we're very enthusi astic about aggressive
treatnent, we actually did consider bone narrow
transpl antation but were unenthusiastic about it for several
reasons. (ne is there's a report of, | think probably two
adul ts who did, indeed, have their rheumatoid arthritis go

into remssion, but--or great clinical response,
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sorry--conpl ete response- -

DR STRAND. Fabul ous clinical response.

DR WALLACE: --but it recurred.

The second thing is that | think just about all of
ny patients woul d have a conpl ete response to bei ng
irradiated and getting a | ot of nedications.

And then the third thing is, that actually cane
from Bardenepaum [ph.], was that if you get a really good
mat ch, they're going to have the sane genetic disposition
and probably get their disease back

DR STRAND. | agree that it's all controversial
no question, but the HV patient who got the baboon bone
marrow, | guess it didn't take. Wiat a surprise. But he
seened to have gotten largely inproved fromhis
nyel oabl ative therapy for a period of tine.

| think interns of the allogeneic transplants,
there's probably prom se because we've got new preparation
regi mnens that we could use, but they haven't been used
previously and people are reticent to try themnow. From
that point of view, | think it's not appropriate to do it
because the organ-specific toxicity of these nyel oabl ative
reginmens is really pretty terrible. The radiation in and of
itself is pretty awful.

But if one could think about taking sone of the
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new conbi nation therapies, |like a purine synthesis
inhibitor, you could probably get it. You're rapidly
dividing cells and do themin w thout having to do in your
lungs at the sane tine, but we haven't done it yet.

VW know there's a genetic predisposition, but
there's still an environnmental exposure that accounts for
half of it. MNow, if you' ve actually been able to renove
your |ynphocytes to a great extent, wll your thynus
reeducate everything as if it sawit all the first tinme? |
think that's a question, and | think it's controversial and
the reason that the ULAR group chose to push autol ogous
first was sinply because of the significant safety concerns.

DR MLLER Are there any nore questions?

DR GQANNIN: Vi beke, regarding T cell receptor
vacci nes, there's no data in JRA There are a coupl e of
patients whose T cell receptor repertoire has been
characterized on serial sanples. | think the data in adult
RA are clearer inthat if you do serial typing of the T cel
receptors in the joint, they vary through tine. There's not
one that's overly expressed all the way through. Isn't that
your i npression?

DR STRAND. Absolutely. That's totally correct.
In fact, | think it has a lot to do with how you actual |y
grow up your synovial cells to see what the TCRV beta, the
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expression could be, and if they've been exposed to IL-2,
then you get a whole lot nore of free 14s and 17s.

DR GANNNN: Sois the rationale for giving a
cocktail that there's polychromal expansion at one point in
time? |I'mtrying to figure out the science behind that.

DR STRAND. | guess the science nay be that at
sone point, it was oligoclonal or one clone, and maybe if
you can get it soon enough, you can do sonething with two or
t hree- -

DR GQANNIN: Wth the--that aren't expanded yet.

DR STRAND. That haven't gone the way of setting
off a whole lot nore immunoregulatory circuits. But | think
that the data in humans is really not very good for that,
since many conpeting | abs have shown very different results,
and so far, | don't think we've seen any clinical results
that woul d argue that intervention has benefit.

At |east one thing we've been able to show far
fromthe studies, and that is that we haven't created a hole
in the immune repertoire, but we haven't cured the disease,
ei ther.

DR GANNNN: Raght. A so, Ciris Evans' work, |
think, isin RA You said QA Isn't it in RA?

DR STRAND: No. | think these are QA patients,

but I'mnot positive. It may be both.
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DR G ANNIN: Does anybody know?

DR JOANSON | think it's RA

DR STRAND. Is it RA?

DR JOHANSON | think it is RA yes.

DR STRAND. Ckay.

DR RIDER Just a general question. | was just

wondering if people on the panel here feel confortable with
i ntroduci ng biol ogi c agents and powerful new DMARDs and

ot her such agents into our JRA patients. At what point in
agent devel opment woul d you feel confortable? At what point
in disease severity would you feel confortable?

DR STRAND: | guess | want to just defend nyself
for one second. |'mnot suggesting we put it in all
patients i medi ately, but you do as we've done in RA adults
and you start with the patients who failed nethotrexate or
failed what's avail abl e and nove down fromthere once you
see tolerability.

But I think there are a |ot of products that we
probably have a profile comng down the road that's at | east
as good as nethotrexate and deserve a good | ook.

DR HEPBURN |'d like to speak to that, as well.
| hope that we have future products that are going to be
safer and we shouldn't hold back on themif it's appropriate
to go forward.
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DR R DER Does anybody el se have any comments on
t hat ?

DR G ANNN: Wat Bonnie--in our FTA draft
gui del i nes, Bonnie, you wote that part, and | think that's
what was stated in there and | think that's exactly correct.

DR MLLER Wy don't we nove on to the | ast
presentation in this session before our break, which is from
Dr. Sanford Leikin revisiting ethical considerations in
agent devel oprment in JRA at this tine. Sanford?

ETHI CAL CONSI DERATI ONS | N
AGENT DEVELOPMENT I N JRA

DR LEIKIN I'dlike to first talk about the
et hical requirenents of introducing new agents for JRA and
those requirenents are based on the principle of
benefi cence, which requires that we nmaxi mze benefit and we
prevent or reduce harm

The ethical requirenments are as follows. Any drug
research to be conducted on children nust be scientifically
sound and significant. The risks should be nmaximzed to the
great est degree possible [sic].

Whenever possible, research that invol ves risk
shoul d be conducted first on aninals and adults in order to
ascertain the degree of risk and the |ikelihood of

generating useful know edge. 1In general, children shoul d
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not be subject to an agent or a conbi nati on of agents that
has not undergone sone safety testing in adults.

Wien research involving risk is designed to study
di sorders that have no parallel in aninmals or adults,
studies should be initiated on older children, to the extent
feasible, prior to including younger children or infants.

Drug research studies may be considered ethically
per m ssi bl e when they can be shown to have a potenti al
benefit to the individual child or provide generalizable
know edge. The eval uation of benefits should take into
account the inportance of |earning about the di sease process
or the biologic function, providing innovative treatmnent for
the subject's own benefit, and the child s satisfaction that
he or she has contributed to the study of chil dhood di sease
or biology of children.

Drug studies that promse no denonstrabl e benefit
to the child in the study or to children in general should
not be conducted, irrespective of the attendant risks.

The risks to be eval uated shoul d i ncl ude the known
and predictable effects of the drug, as determ ned from
prior aninmal and clinical studies, and the risk of the
procedures enployed in the study. The risk of procedures
that may not be of concern to adults but are to children
i ncl ude di sconfort, inconvenience, pain, fright, separation
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fromparents or famliar surroundings, effects on growh or
devel opnent of organs, and the size or volune of biologic
sanpl es to be taken.

I n conducting JRA research, particularly new agent
research, the relations of the risk should be justified by
the anticipated benefits to the subjects. In other words,
children shoul d not be exposed to a potentially toxic agent
if no anticipated benefit is expected.

This rai ses a question about their involvenent in
phase one research. Al though there is the hope that the
child subject will benefit frominclusion in such studi es,
their principal purpose is to |learn about the drug' s action.
Qoviously, the nore likely that the child s disease is
life-threatening or severely debilitating, the greater the
ethical justification for including himor her in these
ki nds of studies.

However, in any of these trials, it is very
inmportant that the participating famlies understand that
t he purposes of the phase one trial is principally to study
the drug's netabolismand to profile its toxicities, and
even though the agent under study nmay ultinately be found to
be active, the dose a particular child receives in a phase
one study nmay not be an effective one.

Finally, | would like to comrent on the use of
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pl acebo controls in random zed controlled drug research in
JRA.  The Federal regulations allow approval of research
involving adults that bears risks but does not afford
benefit to the subject, the reason being that as aut ononous
agents, their considered judgnment nust be respected even if
the outcone of their decisions bears risks and does not
benefit them

However, because children are | ess capabl e of
self-determnation, they nust be protected to a greater
extent than adults. GConsistent with this ethica
requirenent, the children's research regul ations are nore
restrictive. According to the regul ations, research on
children can only be approved if it falls into one of four
categories. The categories are constructed on the basis of
the degree of risk and the prospect of direct benefit of the
resear ch.

| RBs can approve research in the first category,
whi ch involves no nore than mninmal risk. Mnimal risk
nmeans those risks that mght occur during daily life of
normal children. The National Conmm ssion suggested that in
children, that woul d i ncl ude physi cal exam nati ons,
wei ghi ng, neasuring, urine collection, immunizations, blood
drawi ng, and the perfornmance of sinple psychol ogic tests.

Because of the toxic quality of the drugs utilized

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

and the risk this entails, it is unlikely that this category
is applicable to nost JRA drug research

Most JRA random zed drug trials are nore likely to
be classified in the second category, which involves greater
than mninmal risk and presents the prospect of direct
benefit to the individual subject. In this category, the
relation of the anticipated benefit to the risk nust be as
favorable to the subject as presented by avail abl e
al ternative approaches.

This neans that each and every subj ect nust have a
reasonabl e prospect of deriving an acceptable | evel of
direct benefit fromparticipating in the study. This
indi cates that any random zed clinical drug trials on
children with JRA would require either active controls or at
| east so-call ed background therapy but not inactive
pl acebos.

A third category does exist that also invol ves
greater than mninmal risk but w thout prospect of direct
benefit. In that category, the intervention or procedure
shoul d be expected to yield generalizabl e know edge about
the subject's disorder or condition which is of vital
i nportance for the understanding or anelioration of the
subj ect' s di sorder.

| f placebo controls are proposed for use in JRA
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random zed drug trials, it is unlikely that these drug
trials could be determned to be in this category because
sonme of the subjects would recei ve an agent expected to
of fer benefit.

A final category includes research not otherw se
approvabl e whi ch presents an opportunity to understand,
prevent, or alleviate a serious problemaffecting the health
or welfare of children. Approval of research in this
category involves a determnation by the Secretary of DHHS
in consultation with a group of experts. Wile this
approach is available, it is cunbersone and is unlikely to
be used on any regul ar basis for JRA drug research

In summary, in order to afford children the
maxi mum protection and the greatest benefit in nost
random zed trials, the use of inactive placebo controls
woul d not be ethically acceptable. However, an inactive
pl acebo trial could represent an ethical approach if there
are fewor no data fromadult studies about the efficacy or
the risks of the investigational study or if the agent has a
novel nechanismof action or if it represents a new class of
dr ugs.

So | mght nodify that by saying that, usually,
pl acebo control studies are not ethical. However, | would
say that in such instances, one woul d have to provide strong
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justification for the use of placebos, and in such

i nstances, the investigator nust help the parents and the
subj ect understand the inportance of the control trial, the
conparative benefits and risks of receiving active treatnent
in conparison to a placebo, and that the active treatnent
may, in fact, prove to be harnful. Thank you

DR MLLER Thank you very nuch.

Wul d anyone |ike to comment or ask questions at
this point?

CRI TI CAL RESPONSE/ GENERAL DI SCUSSI ON

DR MAG LAVY: Sandy, fromthe perspectives of
i nvasi veness of clinical trials, as well as obtaining
consent fromparents or assent fromchildren, do you see a
di stinction between potentially severely disabling di seases,
such as juvenile arthritis, versus potentially |ethal
di seases?

DR LEIKIN Do | see a distinction?

DR MG LAVY: Rght.

DR LEIKIN | really can't answer that question
because | don't have that much clinical experience with JRA
but I would say fromwhat | just learned in the |ast couple
of weeks, |I'd say it sounds like a pretty--1 woul d say that
there isn't any difference. That's ny gut feeling. | would

think that sonething that is so chronically debilitating is
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as bad as sonething that's life threatening, but that's
controversi al

DR GANNN: | personally think we've done our
| ast pl acebo controlled trial in kids, especially with the
agents that we're interested in testing and especially with
a study that's any longer than three nonths. |[|f we now can
t ake advantage of our col |l eagues in Europe, which we hope we
can, then it's even going to be nore difficult.

| just do not see us doing any nore pl acebo
controlled studies in kids. | hate to be so blunt about it,
but 1've seen several failures now because of the placebo
design and under--you nay say that it may be ethical. [|'m
not sure it's feasible, especially if we're talking about a
phase two or a phase three trial.

DR JOHNSON  That may be the difference. There's
an assunption floating around, | think, that use of placebo
i mplies withhol ding known active therapy, and if one doesn't
inply the other, then there may actually be settings where
you have to use a placebo control, and I'Il give you an
exanpl e.

If you have an early agent that's been tested in
aninmals and a few adults and it | ooks nasty but prom sing
and you want to start experinmentation in kids, what patients
are you going to use? You' re going to use those who fail ed
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all active therapy. M reading of the ethical literature
and if you |l ook at the Hel sinki and the Nurenberg Accords,
that's what drives this sort of stuff, and what drove those
were really sort of gross violations of the H ppocratic
perception of nedicine and that perception of nedicine is
doi ng no harm and obvi ously not w thhol di ng any known active
t her apy.

So it's very hard to withhold active therapy,
period, even in the adult setting, and that's the reason for
peopl e bei ng upset about even using flare designs for
non-steroidals. But it's a different story if you' ve got an
early agent that may well be toxic, and if it doesn't work,

t hen you woul d have been better off on placebo than on the
active drug.

DR STRAND: O what about the other nodel, which
is sort of the AIDS setting where we've | earned two ot her
designs and one of themis that you | eave the patient on the
fail ed agent and you random ze themto receive either
pl acebo on top of the failed agent or the new agent in
conbi nati on which hasn't been tried before, the cyclosporin
st udy?

DR JOHANSON  That's what you have to do in this
setting. You have to keep themon nethotrexate and add the
dr ug.
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DR STRAND. The other situation would be that you
do two active controls and a placebo arm and after a
defined period of time, like three nonths, which is the nost
you woul d ever study sonebody, they're allowed to | eave for
defined | ack of benefit and they woul d have al ready been
random zed to receive the opposite active therapy, or if
there were a placebo, one of the other two active therapies,
so that they only had three nonths of observation tine that
we required wthout benefit.

Wul dn't those still be ethical, because in many
situations nowwth adult RA we actually can't do anything
further than that kind of a design because the IRBs say to
us that placebo is not ethical.

DR GANNN: | think that if there is the
prom se of crossing over to active agent, then we'll do a
little bit better job in terns of finding patients, of
enrolling patients. But the straight parallel study, once
random zed, al ways random zed- -

DR STRAND. | don't think any of us think we
shoul d do that in any autoi mune di sease--

DR GANNN: Rght.

DR STRAND. --once we have an agent that has sone
whi nper of benefit denonstrat ed.

DR JOHANSON  You can't ethically w thhold drugs
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to a najor degree. | nean, | suppose if you were a
rheumat oi d, you could wi thhold nethotrexate for a few
nmonths, but if you have a drug that you' ve got sone sense of
activity already in the adult or in the pediatric setting,
then it's very problenatic about giving placebo and you're
going to have to get into the active controlled designs.

Now, there's an ethical argunent against that,
because the nunber of patients you need to show efficacy to
an equi val ent degree of reliability is alot nore--

DR GANNN: It's high. 1t's high.

DR JOHANSON  --and if your drug proves to be
inferior or not work, then after the fact, there would have
been a huge et hi cal argunent agai nst doing exactly the
designs that you thought you could only select ethically at
the outset. | nean, it's sort of paradoxical, but--

DR GANNIN: Yes. W've had a nunber of those
trials already, Kent. The best thing we did was give them
pl acebo.

DR SILVERVAN  You addressed sonet hing that naybe
is ethical and that was that you can't get enough patients.
Is that what you were inplying? There are two issues. ne
isif you re on nethotrexate, and as a background
nmedi cation, | don't see how that woul d be contraindi cated or
ethically immoral to add in a placebo control trial to that
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background nedi cati on. But what you were inplying was those
days are nunbered because nmaybe it's unethical to enter

pl acebo control trial because it's doonmed to failure by
enrol | ment nunbers.

DR GANNNN: No. | was saying that even if it
is considered ethical, as he just stated, that | don't think
it's feasible.

DR JOHNSON  Yes. You have to separate the two,
though. It may not be feasible, and in the adult world, al
the academc centers say it's inpossible because they never
see patients who are off nethotrexate. Now, |'ve gotten
m xed feelings back fromthe pediatric people here. Sone of
themsay that the non-pediatric rheumatol ogi sts never start
kids on nethotrexate, and others say they frequently do.

But it's a big problemif the latter is true, because then
you' ve got a crew fromprimary physicians, not pediatric
r heunat ol ogi st s.

DR SCHWETERMAN | was just going to reiterate
the point that Kent has nmade, eloquently nmade, that there is
a distinction between withhol ding standard of care, which no
one at the agency, | think, and the ethical community agrees
shoul d be done, and treating w th pl acebo.

| woul d argue that placebo controlled trials are

not only ethical but they are essential to the devel opnent
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of this field, provided that those patients on placebo, A
get the standard of care at the beginning after

random zation, and B) after a certain amount of tine have
the option of receiving the arm But to endorse non-pl acebo
controlled trials absolutely w thout respect to these
definitions, | think is to set the field back, given the

hi gh pl acebo rate in patients and given the nature of this
di sease i n general

DR WALLACE It seens to nme that the two pl aces
where the studies are going to kind of have their greatest
inpact is, one, of course, is going to be with the desperate
patients in trying sone of the newer agents, et cetera, and
then the second is going to be at the point at which we
woul d put a patient on nethotrexate, they get random zed.
They either get nmethotrexate or they get the new agent we're
trying to | ook at.

That seens to ne, with nost of the drugs that are
sort of comng out, where studies are going to be. Danis
shaking his head. Maybe it's going to be a patient who
you' re starting NSAID A versus NSAID B. | don't know what - -

DR MMAELAVY: I'Il turnit back to you. If you
had a patient with active severe polyarticul ar di sease and
you had the option of putting themon nethotrexate, know ng
that there's a high probability that it won't work, would
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you be willing to try a new agent whi ch has no known proven
efficacy and not understood toxicity?

DR WALLACEE O course not. Had it been shown in
adul ts and | ooked very promsing in adults, then I'd be very
interested in trying it.

DR MAG LAVY: How about early on, early on in the
st age of devel opnent ?

DR JOHANSON | don't think you' re tal king about
early on, are you? You're talking about later, sort of
pivotal trials, aren't you?

DR WALLACE No. No. No. I'mtalking about
after drugs have gone through--

DR MNAGQ LAVY: After adult studies.

DR WALLACE: --all the adult studies and have
| ooked like they're going to work. | don't think anybody's
tal ki ng about using studies right out of the--

DR JOHANSON  They're all ethical decisions.

Anyti ne you random ze, you have to have--Pito [ph.], who is
a big spokesman on this, calls it the uncertainty principle.
You' ve got to have substantial uncertainty in the patient's
mnd and in the physician's mnd that there's no difference
between the treatnments. CGherw se, you can't ethically do

it. You couldn't ethically participate. You shouldn't have
your child participate. You shouldn't participate if you' re
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an investigator. You ve got to have this eco-poise [ph.].
That's another termthat's been used in the literature.

You' re saying that there's an agent that's been
shown in phase two trials and in adults and so on that | ooks
like it's pretty good that you, as an investigator, would
feel confortable in randomzing, but that's later in
devel opnment than | think you' re tal king about, Dan.

DR MAG LAVY: Early on, right.

DR HEPBURN There's another trial design, too.
You' re nmaki ng the assunption that the positive control here,
nmet hotrexate, is pretty safe and it's efficacious, but
suppose this were | upus and your positive control is
psychophosphom ate [ph.]. You could go in with placebo and
your drug there and your drug m ght have a sparing effect on
anot her conpound that's nore toxic, and that's another type
of placebo control trial

DR LEIKIN Can | ask a question? |Is there any
evidence that a drug that is active in children is not
active in adults in JRA? The reason | ask that question is
one of the things that spurred the field of pediatric
oncol ogy was the fact that the kids were responsive to these
agents where the adults were not, and so there was a | ot of
support and encouragenent to go on. |s there any evi dence
that that's the case in--
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DR WALLACE: | think the--not directly, but what
there is, is that kids appear to tolerate nethotrexate nmuch
better, tolerate nmuch bi gger doses, and, therefore, | think
at least I'mgetting nmuch better conplete response rates
than in adult patients.

DR GANNIN: Sandy, it's usually the other way
around in terns of response.

DR MLLER Wy don't we take a ten-m nute break.

[ Recess. ]

METHODOLOG C CHALLENGES | N JRA DEVELOPMENT (I-1V)
. | NTRODUCTI ON

DR JOHNSON In the interest of tinme, |'mnot
goi ng to say anything, because |'ve already spoken too nuch,
| think. Mst of the conmments that | wanted to nake, |'ve
already covered. | was going to talk alittle bit about
center effects and this or that, but I think that's kind of
a diversion fromthe nore inportant things we have, so |I'm
goi ng to nove on.

DR NEUNER | guess that neans |'m next.

The first speaker of this |ate afternoon session will be Dr.
Suzanne Bowyer, who will be tal king about prognostic factors
and stratification needs for JRA clinical trials. Follow ng
her presentation, we will have the open discussion by the

guest panelists and then it will be opened up to the general
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audi ence.
1. PROGNGCSTI C FACTORS/ STRATI FI CATI ON NEEDS

DR BOMWER Thank you. 1'Il try to incorporate
into this talk, which | have put together already, all of
the comments that have been nade al ready and the comments
that Dr. Wallace has been slipping ne all day on what |
shoul d be sayi ng.

Anyway, | was asked to tal k about prognostic and
stratification criteria, and the problemis, as JimFries
said in 1994, that good prognostic criteria sets are clearly
needed, especially for RA and SLE, but have not yet been
devel oped because to do so requires access to |ongitudi na
data sets, determnation of sensitivity and specificity of
proposed criteria, and we really have not done this for
adults or pediatrics. Therefore, we're a bit handi capped.

However, we have to start sonewhere, so | propose
that we start with how has this issue been handl ed in
previous drug studies. | looked at the literature of every
outcone study in JRAthat | could find and read. There were
a fewin Gernan that got away fromne, but | tried to do
nost of the others. Then I'll nmake sone recommendati ons
along the way and then a summary of recomrendati ons for
peopl e to comrent on.

First of all, how has this been handled in the
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past? Ed said that other people have done research al ong
the way, but | don't think anyone has been organi zed into
quite as large an organi zation as the PRCSG So that's
really what | took as a guideline.

In 1982, Dr. Brewer and Dr. G annini presented
their protocol for doing drug studies and they | ooked at
these vari ables for each patient. Now, they did not
stratify the patients, but these variables were all |isted
and could be used at the tine of analysis if they wanted to
| ook at sonmething in nore detail. So that's what's been
done in the past.

In reviewng the literature and all the outcone
studies that are listed there for you in the handout that I
put together, it seened that candi date prognostic factors
were divided into several areas, patient variables, disease
vari abl es, |aboratory variables, and a coupl e of nedication
variables, so I'll try to address what peopl e have said
about these in the past.

First of all, should we stratify by age? The
earliest prognostic study was the one done by Colver in 1937
and he felt that death was nost common in the younger
children. Jereny in 1968 felt there was a worse prognosis
with a greater age at onset. Svantesson and her study in
1983 felt that prognosis, again, was worse if they had onset
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when they were very young.

Ansel | in 1959, you had a worse joint prognosis
with age, but she was w se enough to suggest that was
probably secondary to the fact that positive rheunmatoid
factor occurs in this group and that it's probably nore the
rheumat oi d factor influence than the age that's causing them
t o have worse prognosi s.

Laaksonen in her huge study, which to date has not
been duplicated, over 500 children foll oned over 20 years,
found no difference in those who had young and ol d onsets,
and Anne Marie Prieur in 1984, |ooking at systemcs only,
found that there was no difference in age and onset.

So to summarize, there's really no clear influence
at this point of age on prognosis. The ages of patients, |
feel, should be listed in studies, but I would not use it as
a stratification variabl e.

Patient's sex, Laaksonen in her |arge study found
that boys, in general, did better than girls. 1In 1982 in
Bel gi um Dequecker found boys had a better prognosis.
Andersson Fare and Fasth in 1995 in that wonderful article
we've all been referring to today again felt that girls were
likely to do worse. Barbara Ansell actually in 1959 said
there were no difference in prognosis between sexes.
hadn't seen that she'd refuted that since then, but
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everybody el se--nmany ot her people feel there was a
di fference.

The two | arge Scandi navi an studi es showed a
difference in prognosis with sex. Miltiple others have not
comrented on this. Wether they noted it or not is not
clear. | would probably list the sex of the patients, but I
don't think there's enough evidence that we should stratify
boys and girls.

The duration of disease prior to treatnent is
inmportant. In a couple of very early studies, Edstrom and
Ansell in the 1950s and then Laaksonen in the 1960s all felt
that patients treated within one year of onset did better
t han those whose treatnment was del ayed, and | think that's
so wel | established, nobody ever bothered to address that
any further.

Most peopl e nowadays are referred within the first
year of their diagnosis. People are savvy enough to do
that. Now, with HU»s comng on the scene, we nay see us go
backwards to patients referred after four years, but
hopeful |y not that bad. Anyway, | hope this will not be an
issue in future studies.

D sease activity--several investigators have all
agreed that JRA continuously active longer than three years

predi cted a worse functional outcone. In 1969, a study from
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develand Ainic, Pazirandeh was the | ead author, said
persistent polyarticular inflamation is a worse out cone.

An Italian study in 1994, the worse response to nethotrexate
in systemc occurred in patients who had | onger than two
years of active disease. And again, the big Scandi navi an
study, continuous disease activity is the best predictor of
poor outcorme. So we would |like themnot to have continuous
di sease activity.

Jereny was the one who disagreed with that. He
felt that prognosis of patients with greater than three
years of activity was no different fromthose with | ess, and
Ruperto, who is working with Ed G annini in their joint
study of G ncinnati in Italian patients said that the
articular severity score, in other words, how bad their
di sease is at onset, was the best predictor of |long-term
disability.

So there's certainly an influence of disease
activity on the outcone. The longer the arthritis is
active, the nore danage is done to the joints. Hopefully,
patients are going to be treated early in their disease
course and the duration of active disease won't be rel evant
to drug testing. It would certainly be reasonable to |ist
the articular severity score at onset as part of the
vari abl es we're | ooking at.
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Now, di sease onset type and course. | think we've
already agreed that these are different, but I'll run
through the literature anyway. In 1952 and 1958, systemcs
did worse. |s everybody surprised? Calabro found that
nmonoarticul ar onsets did the best. Miltiple investigators
found that Paucis did better than polys and they all did
better than system cs.

Dequecker found that polys do the worst. Prieur
said systemcs who have a poly course do the worst. David
found that extended Paucis do worst of all. |In other words,
his feeling was that if you start with Pauci and then
convert to poly, you have an even worse prognosis.

The Scandi navi an study, conversion to the
pol yarticul ar course predicts worse prognosis. @ annini and
Ruperto in 1996, using the CHAQ found that Paucis did
better than polys but the polys were about the sane as
systemcs, and Chet Fink was the latest in many authors to
poi nt out that JRA subtypes differ from each ot her
clinically and genetically.

G her points to consider that have been brought up
al ready, the unusual response that system cs have to
medi cations. As pointed out earlier, Gare and Fasth poi nt ed
out that many of their patients, one-third of their
patients, changed di sease patterns during their courses.
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And, of course, subset definition is evolving and may not be
the same in the future.

M/ thoughts are that the three di sease types are
very different in their onsets, but follow ng a
pol yarticul ar course seens to be the common factor |eading
to a poor outcone, so | think we need to tal k about both
di sease type and course and consider that in analysis of the
patients in drug trials, and I'lI|l expand on this a little in
ny summary slide.

Patients with active system c synptons shoul d be
differentiated fromthe others. They are going to need
frequent clinical and |aboratory nonitoring at the very
| east, and consi deration should be given to speci al
guidelines in trying new nedi cations on this group of
patients.

Wiich joints are affected? A considerabl e anmount
of evidence suggests that snall joints affected first,
suggests that they're going to do worse. H p invol venment
also will lead to a worse functional outcone. Here, the
early involvenent of small joints, as is seen with
pol yarticular JRA seens to predict a worse prognosis.

Again, the polys are the ones who have the worse
functional outcone, so | would note the involved joints in
any drug trials. That will be done, I"'msure. | don't
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think we should divide theminto stratification variables
nore than we woul d al ready by sayi ng they have a poly
cour se.

Functional capacity--actually, the only clinician
to address this in the literature was Ansell back in 1959,
and she used the old Steinbacher classes and noted that no
matter how poor the patient's functional capacity was at
onset, they all got better, and we've all seen kids cone in
and they're terrible and they can't even nove and they have
to be carried into your office and they wal k out a week, a
year, whenever |ater, but they all get better. So | think
the functional capacity of patients in drug trials should be
noted in order to follow their inprovenent, but | don't
think you can stratify using it.

How about | aboratory variabl es? WBC has been
proposed by sone authors. A couple of very early authors
felt that a WBC over 25,000 predicts a worse prognosis.
Vel |, | think nowadays we can summari ze that by saying these
patients probably had system c di sease.

Laaksonen in 1966 found that anema early in the
course predicted a worse outconme. Again, this probably is
associ ated with systemc disease, as are the platel ets that
Rayful Schneider, et al, looked at in the systemcs. So
system c di sease i s associ ated wi th worse outcone.
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The SED rate has been tal ked about by several
authors but using different guidelines. Lindbjerg in 1964
used SED rate greater than 100. That predicted a worse
out cone. Laaksonen and Dequecker used SED rate greater than
30, and Ruperto and Gannini in 1996 said that the SED rate
greater than 20 is a weak predictor of decreased functional
capacity. So everybody agrees that the higher your SED
rate, the worse you' re going to do, but again, it would be
difficult to separate that fromthe fact that these were
probably system cs in the beginning.

ANA--no aut hor has nentioned that a positive ANA
is a bad prognostic factor for the joints. In fact, Barbara
Ansel | said that the ANA patients tended to have a good
outcone fromtheir joints and the nmain disability, if it
occurred, is fromeye disease, so the ANA certainly can
predict a bad outcone fromthe eye di sease but may not be
the best thing to followin terns of joint disease.

Rheumat oid factor, | think several people would
agree, is going to have a worse outconme and they probably
ought to be put in a different category. X-ray changes,
mul tipl e people have noted that early x-ray changes nean a
poor out cone.

And as far as genes are concerned, this is
controversial and will probably generate sone coment. The
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G ncinnati group, Catherine van Kerckhove, et al, have noted
that certain genetic polynorphi sns predict a worse outcone.
She did two papers that actually have been published, and
there may have been nore in abstract form but the ones that
are actually published, this one said that patients who have
the Pauciarticular converting to polyarticul ar course tended
to have this genotype. The problemis, there are 19
patients who were Pauciarticular converted to poly and only
11 were positive for this particular nmarker, so I'mnot sure
it's 100 percent in predicting.

The ot her paper that she published was in Iritis,
therefore, | didn't summarize it, and they did find that a
simlar nmarker predicted a worse outcone for the eyes.

Can any of these | aboratory variables be used as
prognostic or stratification factors? | think that the
rheumat oi d factor positive patients need to be grouped
differently. They clearly have a worse outcone in nultiple
studies and | think they need to be separated out.

Al though early x-ray changes seemto predict a bad
prognosis, Dr. Poznanski showed us very nicely how chil dren
can change their x-rays, heal their erosions, devel op
erosions, all of which are based on the fact that they have
thick cartilage. This may not be sonething that we can use
as a prognostic indicator, or a stratification factor,
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rat her.

The rest of the |laboratory tests, |I didn't fee
have been consistently shown to be prognostic indicators,
and in ny opinion, genes are too new on the scene to be
useful at this time, except for maybe HLA B27 and DR4, which
goes along with rheunmatoi d factor.

Not all of the genes have been identified yet.
Including themis going to add greatly to the cost of any
study, so all of these have to considered as we think about
whet her to use genes or not.

| was al so asked to address the issue of response
to previous nedications. There's very little in the
literature about this. The develand Ainic study in 1969,
poor response to nedication is a bad prognostic sign, and
Carol Wallace picked it up again 22 years |later and said,
yes, we should | ook at this as a bad prognostic sign. |
think all of us would feel that non-response to medicati on,
mul tiple medications, is a bad prognostic sign.

So ny recommendati on woul d be that poor response
to previous nedi cations shoul d be considered a bad
prognostic sign and that children who have failed
nmet hotrexate versus children who are unable to tolerate
nmet hotrexate and therefore are bei ng considered for an
experinmental drug are probably in a different class and I
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t hink these probably shoul d be separated out if they failed
to respond to nethotrexate.

Corticosteroi ds--what do you do about patients on
steroids? Patients who enter trials of new JRA treatnents
wll have failed multiple nmedications. Mst of the
systemcs, | suspect, will be on steroids and this will be
necessary in order for themto function. Therefore, the
goal of trials may need to be stated in such a way as to
allow tapering of the steroid dose, which shouldn't be
strange to anyone in this roombecause we do that in |upus
all the tine. This concept actually was al ready suggested
as part of the 1995 draft guidelines, so | would suggest we
just stay with that rather than doi ng sonething different.

In summary, | would agree wi th what peopl e have
been alluding to at the front table here all norning.
Because of the limted nunber of patients available for drug
trials wth JRA, pre-trial stratificationis not a
reasonabl e option. You're going to cut off your nunber of
patients. However, patients with active systemc di sease
need to be separated out because they can get into big
troubl e wi th new nedi cati ons.

However, | would like to see the follow ng patient
groups anal yzed differently. The nmain thing here is to
consider their course, and these are ny suggestions of how
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we split themout, but they are open for discussion.
System c onset, poly course; system c onset, Pauci course;
the systemc onset systemc course is already separated out;
poly onset, poly course; and Pauci onset, poly course. M
feeling was at the tinme that nost of us woul d not be doi ng
experinmental research on Pauciarticular when nost of them
respond well anyway, but if we do use sonethi ng conparabl e
to--what are we calling it now, systemrelieving nmedication,
then we'd include the Paucis there as Pauci onset, Pauci
cour se.

| think the rheunatoid factor positive patients
shoul d be separated out, and whether the patient was a
non-responder to methotrexate, | feel should be separated
out. Thank you.

DR NEUNER  Thank you, Dr. Bowyer.

This topic is now open for discussion by the
invited panelists, followd by the general audi ence.

CRI TI CAL RESPONSE/ OPEN DI SCUSSI ON

DR JOHNSON Speak up to the m crophone so that
peopl e in the back can hear the questions. Al the
m crophones are on. You just have to get close to them

DR SCHWETERVAN Thank you. | just had a
question. That was a very informative discussion, but it

was unclear to ne what you neant by the different subgroups.
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Wul d those be stratifications? Wuld those be inclusion
criteria, in your estinmate, or would there be certain other
protocol considerations that you would put into a study?
How woul d these things be divided, in your m nd?

DR BOMWER The groups that | |isted?

DR SCHW ETERVMAN  Yes.

DR BOMWER | woul d suggest that when the data is
anal yzed, that these people be separated out.

DR SCHWETERMAN | see. So as subgroup
anal ysi s?

DR BOMWER But | don't think you can ask for
this many Paucis converted to polys or systemcs converted
to polys because you're just not going to get the study
done.

DR SCHWETERMAN  You see, this is an inportant
poi nt, | think, because of the nunbers of patients in the
country and how you woul d define, then, efficacy based upon
this analysis. But you would reconmmend that this be done as
part of the prospective analytic plan in the beginning for
each of these subgroups because of their potential different
responses to therapy?

DR BOMWER Yes, | woul d.

DR CASSIDY: Let me make a comment on what Dr.

Bowyer just said about the polyarticular course. 1In the
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1986 study on prognosis in relation to course subtype, the
three course subtypes that did worse prognostically were the
pol yarticul ar patients who were rheunmatoid factor positive,
the Pauciarticul ar patients who becanme pol yarticul ar but
were not rheunmatoid factor positive, and the system c onset
pati ents who becane pol yarticul ar who were not rheunatoid
factor positive, and our conclusion fromthat study, as |'m
sure you renenber, was that it didn't seemto be that the
rheunmat oi d factor was the controlling el ement but rather the
pol yarticul ar course, which Sue, just sinply reinforces what
you' ve al ready said.

May | ask a question, Kent, because this business
of rheumatoid factor has cone up so frequently, and we have
heard here that we shoul d be careful about transporting
information determned from studi es of rheunatoid factor
rheumatoid arthritis adults, factor positive adults, to
children who are not rheunmatoid factor positive.

Certainly, if we are doing drug studies in a
tertiary care center, nost of the adult rheunatoids, | would
assume, are going to be rheumatoid factor positive. 1Is that
information determned, then, transportable to the private
physician in his clinic where | woul d assune even today t hat
nmost communi ty-based rheunmatoid arthritics are not
rheunmat oi d factor positive?
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DR JOHANSON  If you're asking, has there been a
generalization problemin drug devel opnents in adults that
target rheunmatoid factor positive patients, nost devel opnent
prograns tend to not do that. | nean, there are ACR
criteria, but you don't have to be rheunmatoi d factor
positive to fulfill ACRcriteria for rheumatoid, | don't
bel i eve.

DR CASSIDY: No, but the fact is that nost of the
patients in tertiary care centers where a | ot of these
studi es have been done, except for those of Fred Wl f, would
be positive.

DR JONSON W have not nmade it an issue
t hat - -we have not perceived that generalization as a probl em
in that setting. In fact, we nay hear shortly that
extrapolation to at |east the rheunatoid factor positive
pol yarticul ar kids may not be a problem either.

DR CASSIDY: Do we have data to showthat it's
not a problemin adults?

DR JOHNSON  Extrapolating fromthe positives to
the negatives? | think the general sense is that
seronegative RAis not fundanentally different than
seropositive RA. Wat do other rheumatol ogists in the room
feel ?

DR CASSIDY: You know, genetically, it is.
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DR JOHANSON |I'mnot sure that's definitively
clear, either.

DR GANNIN: Jim-excuse ne, Bob. In every one
of our studies of DVARDs, we've | ooked at the rheunatoid
factor positive versus the negatives. Now, while you can't
do anything statistically about it because the nunber of
positives is so snmall, there hasn't been nmuch difference in
terns of frequency of response.

Let me clarify sonething that Suzanne had stated,
and | think it's getting confused here. She tal ked about
outcone, and in every one of those studies, including ours,
we' re tal king about |ong-termoutcome. The Ruperto-QG annin
study that she cited several tinmes, the nean foll owup was
five years, so that the probability of response in a
relatively short-termclinical trial may not be influenced
so much by, say, rheumatoid factor positivity as it is in
terns of the longer-termoutconme. So those things she
showed you were longer term five, ten-year outcones, not
short-termclinical trial prognoses.

DR CASSIDY: As you know, Ed, the 1986 study
| ooked at outcone at five years, so it was conparable, but,
of course, it was not designed as a drug eval uation study.

|'"'minterested in your cooments. O course, there
are a couple of other fellowtravelers that go along with
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rheunmat oi d factor seropositivity in any study. First of
all, as Ed has said, in nost pediatric studies, these
patients are going to be too few in nunber to be anal yzed
separately, but they are the ones that are nost likely to
have rheunmat oi d nodul es, rare as they are.

They' re going to be ol der patients at onset, |
woul d assune, nine years of age or older. And, | think
there's also a relationship with duration of disease in
rheunmat oi d factor seropositive in the pediatric age group,
which is really quite a signal distinction fromadult RA
where there is not an association with duration.

DR JOHNSON  Rheunmatoid factor positivity,
particularly high titer is arisk factor in the adults, as
are nodul es and erosions and so on.

Maybe 1'll just nake a quick comment. You can
choose not to stratify, but you do it at your own peril if
you lose. If random zation throws you the wong dice and
your treatnment armgets all the tough patients because
t hey' ve got nodul es or rheumatoid factor positivity or
what ever else you think is a risk factor, you nay | ose
seeing a drug effect because you didn't stratify.

DR MLLER | think that there are differences in
adul ts, genetically, clinically, and prognostically, but
this is when you | ook at group data of |arge nunbers of
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groups and there are clear individual exceptions to that
rule, obviously. The problemis, when you are a drug
conpany trying to develop a label for an agent, just as Kent
has said, you usually take the risk and you lunp all these

t oget her, hoping that you won't have that random zati on
problemif you have a | arge enough trial

So there's been, | think, a |ot of econom c issues
that have driven some of the ways sonme of these studies have
been done, nyself, but | think there really are differences
and there are many nore subsets than we realize today.

DR LIPNCK Bob Lipnick, Wshington. Sue,
just wanted to raise a thought, and that is in your
breakdown, you didn't include in potentially new therapies
to |l ook at the kids, Pauciarticular onset that, in fact,
follow a Pauci course. Certainly, there's lots of us who
have, whether it's 20 percent, 30 percent of those kids who
go on, don't respond to the non-steroidals and ot her
t her api es who have gone on to nethotrexate. At least, |
certainly do, and | know other people in this roomhave. So
| just bring that up.

Are there other people in the roomthat have that
experience? Cbviously, it's the nost common onset, and so
shoul d that group be included? Though the nunbers aren't
goi ng to be huge, just because of the frequency of Pauci
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DR BOMWER M comrents are twofold. Yes, you
could certainly include that group. At the tinme, | was
t hi nking DVARDs and biologics and | didn't think that we'd
be treating Paucis.

M/ question to you is, are you injecting these
Ki ds?

DR LIPNCK Yes, sone of them Sone of themare
injected if they don't respond.

DR TUCKER | have one comrent about di sm ssing
the idea of |ooking at functional capacity as a
stratification criteria when you put people in trials, |
guess. |'d be concerned that if you have a | arge group of
patients and sone of those patients are very severely
affected at onset of starting this drug, in other words,
they're in a wheelchair or they're really very poorly
anbul atory or they're non-functional in other ways, again,
are we going to be mssing out on show ng effectiveness of a
drug if we pull those patients in with other patients who
have a better functional capacity at outcone, because
per haps those patients al ready have sonme danmage that's not
going to inprove and therefore their functional capacity
when we neasure it is not going to inprove in this drug
trial. So they're going to be non-responders when naybe we
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shoul d have | ooked at them separately fromthe start.

Since nore severely affected patients are nore
likely to be put into experinental drug trials, | just raise
it as a point. Sure, many patients wll get better, but

maybe sone of themwon't, and | think we should | ook at

t hat .

DR BOMWER | actually think that's a good point,
Lori. If the patients are entered early in their course, as
Ansel |l was tal king about, | think it probably doesn't nake a

difference because they all get better. But if they're
entered after they' ve had disease for three or four years as
we do the initial trials, that woul d nake a difference.

DR RDER Earl?

DR SILVERVAN Wen you enter sonebody, is the
stratification possible but in the analysis they becone
unstratified to get around this idea if you centrally
random ze? So the idea is, all rheunmatoid factor positives
will be random zed separately. Al Pauci to poly get
random zed separately. Therefore, you alleviate this
potential bias, as Kent pointed out, of all the by chance
rheunmat oi d factor positive falling into one group, or is
that an illegal statistical thing to do? 1'Il address it to
Dan or Ed or--

DR JOHANSON  No.  You know, there's a bal ance,
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think, but there are certain--breast cancer has got about 60
factors that you can arguably stratify on. Qoviously, that
gets ridiculous, and we may be up to ten factors al ready
here, and that's probably too many.

| don't have a good sense as to when you--1 think
the logical thing would be to stratify on the things which
you think have the nost potential for inpacting the outcone.
Then the other way you can do it is the things that you
cannot stratify on because it becones too inpractical, you
could agree up front in the protocol that these will be
covariately adjusted for in the anal ysis.

But the underlying thenme to a lot of this
discussionis, is atrial of all JRAs going to be deened
credible--is an inference froma trial of JRA patients can
be deened credible for all three subtypes, and we haven't
really directly hit that head-on. W're going to touch on
it, I think, ina mnute, because it's going to be easier,
think, for the polyarticul ar seropositives because the new

pediatric guidelines allow us an extrapolation in that

regard

But if you have a trial of 100 patients and you do
stratify and you get 33 in each and you do very well in your
Paucis and very well in your polys but your systemcs get

wor se but your whole trial succeeds, how do you interpret it
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and how do you label it? That's the issue.

DR WALLACE: I'dlike to urge all investigators
to be very thorough about |ooking at all the patients in
terns of sone of the HLAs that we could | ook at, the D2, the
DR4, B27, in addition to the usual ANA positivity and
rheumat oid factor positivity, not in terns of stratification
but in terns of analysis, which | think in upcom ng years
then may help us to stratify, because |'ve been fairly
amazed at how awful the disease is of patients who are ANA
positive, and unbeknownst to ne, but |ater on sonebody
orders sone bl ood test or whatever, they cone back B27
positive, in addition. They have horribl e di sease, just
horrible. [|'ve been struck by that in |ater years.

You may have sone of those patients, too, Ross,
but maybe you're smart enough to get themat the front and
know that they're--but | was struck, though, with the
G ncinnati data that was presented at the ACR neetings, how
many of your true-blue polys who are actually B27 positive,
nore so than your normal population, and | think that's
sonet hing we need to | ook at.

DR ATHREYA: Two comments. One is on the
duration. Just by the nature of the delay in the diagnosis
and those are the kind of thing we heard about, wait for
sone of themto become Pauci to poly, then we'll need to
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start thinking about some of those, and what Cassidy was
commenting on, where the duration is an inportant thing you
can't just ignore, need to consider.

Then the stratification on the nunbers, ny nenory
isin the co-set criteria that the ACR devel oped, ours is
very simlar. Ddn't they say that the nunbers needed in
each arm it's not really that big. It's like 25 or
sonmething, isn't it?

DR JOHANSON The nunbers needed for what ?

DR ATHREYA: For each armof that--stratified for
each group, the way this co-set criteria was devel oped, it
woul dn't require that large a nunber, aml| not correct?

DR JOHANSON  Well, yes. | suppose if you have a
super drug, it mght only take 25 patients to show it works.
| nean, that's going to depend on the noise that you can
mnimze with your treatnent and with your investigators and
all that and how effective your drug is and how much noi se
there is in the drug response.

DR SILVERMAN Can | just make a point that Kent
made? |If you | ook back and you extrapol ate what Kent was
saying, if you would have, for argunent's sake, gold would
have been efficacious in RFnegative polyarticular JRA and
we woul d have | unped systemcs and that we woul d have had an
indication for gold in systemc JRA and | don't think many
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people in this roomwoul d be very pl eased today to have been
part of a trial which would officially recommend gold in
system c JRA

DR JOHANSON Excel l ent point, yes.

DR SILVERVAN I'mjust carrying on. The point
is, youreally have to--even if it works in the whole, maybe
we have to put caveats into it in the subgroups.

DR JOHANSON Wl I, yes, and the other way you can
do it is you have to have sone pretty hard-nosed
del i beration up front about what the criteria for the test
and success of the trial are, and nmaybe the system cs can't
be expected to be as dramatic as the polys or the Paucis,
but they probably shouldn't be allowed to deteriorate
anyway.

DR NEUNER Mbving on, our next speaker is M.
Sharon A nstead fromCDER  She wi |l be tal ki ng about
rel evant regul atory statutes, which is a euphemsmfor the
new pedi atric | abeling regul ati ons.

[11. REGULATORY: RELEVANT FDA STATUTES

M5. OLMBTEAD: ['Il be trying to answer some of
your questions and maybe rai sing some new questions for you
to think about.

I'mthe project manager for COER s Pedi atric

Subcommttee, so just to say up front, I amnot a clinician.
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| amnore of a regulatory expert. So as | pose this
information to you, bear in mnd I'mgoing to rely on the
experts at the table to answer nore of the clinical

rel evance of the infornation.

The goal of the pediatric use section in the
| abeling was to provide instructions in the drug |abeling
for doctors and pharnacists to prescribe nedicine for
children. As many of you are very famliar, nost drugs, a
| ot of drugs are being wi dely used off-label and it sounds
fromdiscussions today as if this is a disease in which
primarily all the drugs are being used off-|abel.

In 1979, a regulation was provided that if a
sponsor could cone in and provi de adequate and
well-controlled clinical trials in children for pediatric
indi cations, they would be given that in their |abeling.

The intent of this was to encourage good clinical trials in
children. Unfortunately, it did not work out that way. The
agency found that there were a nunber of problens with this
requi renent stenmmng fromobtaining informed consent for
testing in children where they were not going to gain any
direct benefit. A so, there were problens wth placebo
controls in this vul nerabl e popul ati on.

The regulation in 1979 did provide for a waiver of
this requirenent. However, it was not clearly stated in the
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regulation, so it was rarely used. In fact, | believe there
were only a coupl e of occasions where this waiver was
i nvoked.

Sponsors basically felt that the ante for this was
too high and did not proceed with devel oping trials in
children. W have sone data to support that. In 1990, the
Anerican Acadeny of Pediatrics did a study of new nol ecul ar
entities approved in the md-1980s and found that 80 percent
of those products did not contain any |abeling or pediatric
information, and, in fact, internally, we have foll owed up
on that during the early part of the 1990s and found t hat
that continues to be the case. W still only recei ve about
20 percent of new nol ecular entities actually have any ki nd
of labeling for pediatric indications.

VW proposed--in Cctober of 1992, there was a
proposal published to revise the pediatric use section, and
then this becane final on Decenber 13, 1994. This proposal
basically applies to currently marketed drugs, and that's an
important distinction for people to understand, that we are
not applying this directly to unapproved drugs at this
poi nt .

This proposal, or now final rule, calls for
sponsors to gather pediatric information available on their
drugs and they need to deci de--the sponsor needs to decide
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whet her or not this pediatric informati on can be used in the
| abeling to give instructions for use in pediatric
popul ati ons.

The Center, or actually, the agency is putting the
onus on the sponsors to go and collect this information. 1In
fact, there was a tinme frane given that they had two years.
So Decenber 13 of this year, we are expecting that if
sponsors know of pediatric information on their drug, they
are to be submtting supplenents revising their |abeling.

To date, we've received maybe a handful, and this is of
great concern both to the agency and to Pharma, who has even
contacted the agency to find out how many have we received
and do we expect an onslaught of suppl enents cone Decenber
13 and what are we going to do Decenber 14 if we have not
recei ved suppl enents. That's not sonething I'mnecessarily
going to get into today, but it's just something to think
about .

The effect of the final rule provides--the new
regul ation permts a pediatric indication to be based on
adequate and well-controlled studies in adults with other
information supporting pediatric use. So basically, it's
going to allow for the extrapol ation of adult data into
children and to further on that.

The agency nust concl ude that the course of the
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di sease and the effects of the drug are sufficiently simlar
in pediatric and adult popul ations to permt the

extrapol ation fromthe adult efficacy data to the pediatric
patients. There again, this is an area where we are goi ng
torely on the sponsors to provide us this information to
justify why they think it's simlar, but it will be the
agency's decision. The individual reviewdivisions will be
| ooking at this and will be relying on the clinical
expertise to make that final cut.

The extrapol ation of the adult data, if it's
adequate, then we woul d al so need pharmacoki neti c data, as
wel | as sonme safety data, pharnmacodynam c studies, and ot her
data to support the safety, and that's basically the
inmportant part of it, is that the clinical information woul d
then be comng fromthe safety end of it.

One of the points that | did not nake in the
previous slide is that not only do you have to show that the
disease is simlar, the course of the disease is simlar in
adul ts and children, you al so have to show that the drug
effects are simlar, and that's where there may be sone
probl ens with sone of your younger patients and whet her or
not they can netabolize the drugs sufficiently to provide
t he same therapeutic benefit the adults would gain. So
that's where sonme of these safety studies would cone into
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play. They'd help you decide that.

The final rule does permt specific pediatric
i ndi cation supported by adequate and wel |l -controlled studies
in the pediatric population, so we do not change--we stil
are encouraging that you develop clinical trials in
pediatric patients. This sinply provides for an extended
use of the pediatric section and will allow for the
currently marketed drugs that are being used wi dely
off-label to conme in and get the |abeling, get the dosing
that the doctors need for this popul ation.

To take one step beyond this, I'mjust going to
descri be very briefly, CDER devel oped a pediatric plan two
days after the rule was proposed to try and address sone of
the other areas in which pediatric |abeling, pediatric drug
devel opnent may be falling short. The focus was on the
attention for pediatric patients throughout the drug
devel opnent to determne for each drug if studies are needed
in the pediatric popul ati on, which studies are needed, and
when they are needed and how to get them done.

What the Center has been doing to that end is with
sponsors, we've been neeting and trying to interject that
t hese various areas, where they are with their pediatric
devel opnent and trying to get sonme feedback fromthem and
this starts back as early as their pre-1ND neeting, before
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they even conme in with their clinical trials, and then it
goes through the initial IND and then | ND annual reports.

Then we continue through at the end of phase two
nmeetings, as well, if the I ND goes to an FDA advi sory
commttee, which is somewhat rare. GCenerally, that's nore
the NDA phase. W also are working with sponsors at the
pre- NDA neetings, as well as NDA subm ssions and our FDA
45-day filing, and then finally at the FDA advisory
comm ttee.

At that point, though, we're down the road to
where we're started to consider, can this drug be used--can
the rule be applied to the drug, and, in fact, we've had a
coupl e of subm ssions where the disease is sufficiently
simlar and divisions have said that we will apply this rule
once your drug is approved. You sinply need to conme in with
a suppl ement revising your |abeling and providing the
essential safety data to support it.

That's all | have, and | hope that kind of answers
sone questions. There were, in the back of the table, there
was the recently published guidance for industry on howto
submt supplenents to address this | abeling revision, as
well as the pediatric final rule, so that'll help.

DR NEUNER  Thank you.

This topic is now open for comrent and di scussi on.
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DI SCUSSI ON

DR GQANNIN: | have a comment. This mght be a
good tinme to remnd everybody that the FDA does give grants
for studying orphan products through the Ofice of O phan
Products Devel opnent. The Col | aborative Study G oups had
two of these grants previously, and, in fact, we had a
priority score good enough to do a third one in DAB 389
I L-2, but we ended up not doing that.

But if cost is a factor here, or expense for a
no- mar ket drug, these grants run $100,000 a year for up to
three years for phase one, phase two studies, and then,

t hi nk, $200, 000 per year for phase three and phase four.
JRA, of course, is an orphan di sease, meaning the overal
preval ence of it is less than 200,000 in the popul ati on
within the US , so these grants are avail able and not
fairly easy to get, but they're there. You can get them

DR R DER Just to make a comment on the
application of the new pediatric reg to JRA the agency has
considered the applicability of this regulation, and since
it's been well denonstrated that rheunmatoid factor positive
poly JRAis identical to adult rheumatoid arthritis, that
studies of efficacy fromadult RA could then be used for
that subset of JRA However, pharnacodynamc and safety

studies would still have to be done in that subset of

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

patients.

DR JOHNSON  Wiat woul d be the phar nacodynam c
study? | don't know the answer to that.

DR NEUNER Al right. For our last section on
the agenda today, ingredients to real world JRA
devel opnental prograns, we have Dr. Bonnie Hepburn, Dr. Dan
Magi | avy, and Dr. Dan Lovell talking and sharing their
t houghts with us on this area.

I V. | NGREDI ENTS TO REAL WORLD JRA
DEVELOPMENTAL PROGRANS

DR HEPBURN Thank you. | think it feels as if
the appropriate salutation here is "Good evening"” at this
point. | think that nany of the issues by this tine have
been raised, and | hope that neans that we can nove fairly
qui ckly through t hem

You mght note the header on all of ny slides,
whi ch reads "issues for drug devel opnent for pediatric
rheumati c di sease”. | know that we're here discussing JRA
today, but as one of the | ast speakers, | took the privilege
of not only trying to bring together what has happened t oday
but to ook forward to doing the sane sort of thing, or at
| east taking these sane considerations into the other
rheumati c di seases, because in nany instances, the questions

and the problens are the sane. JRA nay be one of the worst
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probl ens that we have in terns of getting honogeneity, but
it's not the only one that we have.

Dr. Gannini started the session this norning by
getting into the conplexities of outcomes and responder
i ndex, and then he nentioned, well, of course the
sensitivity and the specificity of these neasures are al
dependent on how good the drug is. 1Isn't that really the
problen? The drugs really aren't very good, and if we're
going to address that, we've got to talk about industry
incentives for inclusion in pediatric patients so that
industry is willing to proceed and to devel op sone better
drugs for us to use.

So the old style incentive, really, was this sort
of thing, maybe a regul atory incentive which says, though
shalt do this in children. It works, to an extent, but it's
so much better if the incentive is simlar to those that
industry sees for other types of drugs, and that neans the
opportunity to have an expanded base for recruitnent of
appropriate patients and often an expanded narket once the
drug is approved.

O course, there are the industry disincentives,
and high on the list really are liability issues. Wen | go
forward to nmanagenent and | suggest that we begin to include
pediatric patients, this is the first issue that comes up
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VW don't want to deal with this if we don't have to. |
don't have the answer to get around that, but it's a very
significant issue.

The other problemreally is that it's not very
attractive to do separate trials, particularly |arge,
definitive, pivotal trials when there are snall narkets.
Frankly, this is just a lowyield investnent for the
conpanies and that's an issue that's going to not go away
very easily.

The next question here, are placebo control trials
really necessary, is one that | think has already gotten
attention this afternoon and probably doesn't need to be
readdressed, but placebo controlled trials are a
disincentive for industry as well as for patients. It makes
recruitnment nore difficult. The trials have to be |arger
and there are alternatives.

There are certainly blinded alternatives with
positive controls and there are sonme open | abel
alternatives, including variations of different types of
random zed trials where there are two or nore doses or two
or nore regimens and, as we say, the double-blinded trials
with positive controls. | think nost of us seemto be in
agreenent here today that there are a |lot of ways to avoid

t he pl acebo control trials.
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An issue that's certainly gotten a | ot of
attention here this afternoon is the generalizability issue.
How generalizable is the adult disease to the pediatric
di sease? This depends on, | think, three najor factors, the
pat hogenesi s, the nmechani sm and the manifestations, and
they nmay be generalizable in one respect and not in others.

If the pathogenesis is different in adult and
pedi atric di sease, as has been nentioned, it doesn't nake
much sense to go in to generalize and to conbine and go in
with an antigen-specific agent. On the other hand, if the
pat hogenesis is different but it's nediated by a common
cytoki ne, perhaps you can go in with a simlar agent and
have a valid trial

(ne of the bigger questions, though, has to do
with the manifestati ons of disease, because you coul d have
t he same nechanism You nay have pericarditis and joint
di sease, both nedi ated by the same cytokine, but the outcone
and the manifestation is so different than you then have a
problemin | ooking at the different outcomes in the sane
trial, and we've tal ked about that, as well.

So what do we do when the outcone vari abl es
differ? That's the big question. Wat happens, of course,
is the trial for all seasons, the multiple subgroups, the

mul tipl e outcones, the responder indices, what can often
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becone a drug devel opnent ni ght nare.

Wen we see this sort of thing, | have to step
back and say, do | really want to see this kind of trial?
Do we really have to do this kind of trial? Mght | not get
nore out of |ooking at 12 patients with iritis or 12
patients with pericarditis and being able to select the
patients specifically for what | want to see in the
inclusion criteria and | ook at a focused outcone on the
other side, would | not learn nore fromthat kind of trial?

Yes, we'd like to have the big trials. W'd like
to have themwell controlled. But if we can't do that, we
can always revert to the mninmalist approach, and | think
that's what the final rule is really addressing.

If we can't do all things, then nmaybe at | east we
can nerge the adol escents with the adults, as has been
suggested for the polyarticul ar di sease, and then do the
PKPD in the small children, but we should try to do that, |
think, in the context of the therapeutic trial, and this
gets back to sone of the ethical issues that were raised
earlier. | have a hard tine thinking about doing PKin
children where the therapy isn't going to continue for |ong
enough for the child to really get benefit fromusing the
agent .

Then we cone to what do we do with the tria
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results in a trial that's sonething | ess than definitive and
isn't always well controlled? You know, |lots of tines we
learn a lot of things in these trials. | would like to see
alittle bit nore of that appearing in the | abel.

This puts a big burden on the FDA, because it's
easy to say, if you have a definitive trial and everything
is well controlled, then that deserves to be in the | abel.
What do you do with sonme of this open | abel material, or
what do you do when your |arge randomzed trial with the
mul tiple subgroups has differing results in the different
arnms, as we just heard fromEd Gannini? O maybe, in fact,
your large trial with the multiple subsets, in fact, fails,
but you had success in one of the arns. Wuldn't we all
i ke to know t hat?

The information is so hard to cone by that it's
inmportant that the information get in the |abel, not just
for the conpany who may be trying to get the drug on the
market, but it's inportant for all of us who are trying to
treat these children and have way too little to treat them
with. So every bit of information that we get is inportant,
and | think we need the FDA's help in getting some of that
information into the | abel.

| think there's not one answer to all of this.

It's just a question of |ooking at the agent, |ooking at the
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subgroups, and trying to do what nmakes sense, generalize
when we shoul d, split when we should, try to take the
appropriate agent in in appropriate ways, and there are a
lot of ways to do this and | think we have to be creative
about it.

Then in closing, |'ve asked nyself, what can the
FDA do to help us? | think a session like this is very
inportant. It raises awareness and gets us all tal king and
| hope it doesn't stop with the neetings. It really needs
to go forward. It needs to go forward with the other
rheunmati c di seases, as wel|.

| think we need their help in encouraging and
supporting industry efforts. Show us where we shoul d come
in. Show us when you think there are sonme shortcuts that we
could take. Let's do this together. | think | need to go
back to ny managenent in the conpany and say, you know, the
FDA is anxious that we include the children and they want to
hel p us get through this. That's what nanagenent wants to
hear in order to make the investnent.

Then, as | have just nentioned, | think anything
we can do here to expand the information that goes into the
| abel i ng woul d be an advantage to both the industry and to
t he peopl e that have to use the drugs.

DR NEUNER  Thank you.
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The next speaker is Dr. Dan Magil avy.

DR MAG LAVY: | want to thank the organi zers for
inviting me today to this workshop. | think it's been
extrenely valuable and it's served as a major step, | think
into drug devel opnent in JRA

| nust question, however, Dr. R der's judgnent in
inviting me to talk about the real world. | think those of
you who know ne well mght question ny expertise and
authority on reality.

[ Laught er. ]

DR MAGQ LAVY: Wat | thought | would do is cover
a fewissues, and I'd like to break it down into these four.
|'d like to begin nost of this short talk in basically a
negati ve node, simlar to what we've all heard today,
especi al | y enphasi zed by Bonnie, and that is, what are the
i npedi nents froma comrercial trial design and safety
aspects and doi ng drug devel opnent, especially with a new
drug in juvenile rheumatoid arthritis, and then hopefully to
nol lify any pessimsm ask the question, is there any hope,
and | do think there is.

W' ve all heard comments about the conmerci al
realities. W are dealing wth a very snmall narket, and
especially with breaking themdown into the various
subtypes. It nakes it nuch smaller. On top of that, these
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are expensive trials to do.

VW' ve tal ked about--or actually, we haven't tal ked
about formul ati on changes that nay need to occur on an
exi sting drug, which even though we m ght be using | ess
drug, the actual fornulation costs nay nmake it prohibitively
expensi ve.

There are al so additional preclinical expenses
that may be required, which I'll talk on later. And as
Bonni e nentioned, liabilities, which nmaybe actually kill it
for the devel opnent in JRA And, again, pricing. How nuch
can the drug conpany charge to recoup all the expenses
required for its devel opnent ?

| think the major inpedinent is the trial design.
Al these issues have been touched on earlier, and |I'm not
going to el aborate on any of these. W are dealing with a
het er ogeneous popul ation. Can we generalize fromone
subpopul ation to another? Cbviously not, an issue raised by
Carol \all ace earlier.

What about sel ection bias here? Wat patients
woul d we put in here? Wuld investigators be willing to put
in patients who may be responsive to known agents, such as
nmet hotrexate, or would we have to | ook at nethotrexate
failures, at which case we may mss a drug that may be very
ef fi caci ous.
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The other has to do, we talked not only froma
pl acebo standpoi nt, but the requirenent for concomtant
meds, and the potential for toxicity of using these drugs
wi th what ever new agent we were tal ki ng about.

Bl ood sanpling, as we just heard fromBonnie, is a
maj or issue. W're going to need to | ook at pharnmacokinetic
profiles, as was just nmentioned earlier fromthe FDA as
wel | as phar nacodynam c anal yses, and agai n, what PD narkers
we're going to use, I'Il bring up later, but again, that's
al so suspect.

But there are going to be, especially if there are
di fferences between children and adults, we really will need
to look at this issue of pharnacokinetics, which often will
require | arge anounts of bl ood.

The unpredi ctabl e natural course of the disease,
whi ch Dan and Ed had nentioned earlier, raises the other
specter. Wat about sanple size, as well as the endpoints?
| think it's clear that, | think, Hercul ean hurdl es have
been cl eared by the groups chanpi oned by the Col | aborative
Study Goups. But we're still not there, at least to
convince industry, at |east ny nmanagenent, that these are
cl ean enough, and especially having to do multi-center
st udi es.

Along wth that, and | think which hasn't been
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approached, what surrogate narkers are we going to use in
the early trial devel opnment? Andy Poznanski mnenti oned MR .
| think that's an excellent point in the earlier trials.
Again, very expensive. It clearly could not be done in the
|arge--just financially not feasible in the | arge phase
three trials, if we're going to do those.

| think all of this adds up to incredible
difficulty in dose finding, which we really are going to
need to find out in the earlier trials. Wuat's the
accept abl e dose to use? Can we extrapol ate from adul t
experience? Maybe not, and we nay be at too toxic a |evel
or we may be at not an efficacious one. Patients nay
require nore drug, as Carol had nentioned w th nethotrexate.

Then, clearly, we're talking here, | think, for
nost new agents, about long-termeffects, hopefully
remttive drugs that control the disease, and along with
that, | think, is the major specter of safety, and | think
this is where | have the nost concern

Again, can we predict fromrheunmatoid arthritis
the toxicities? |I'mnot so sure, or fromother pediatric
di seases. Maybe those are a better way to | ook. Conpounded
by the fact that we nmay be dealing with novel drugs in
children with a disease which is non-lethal --yes, which
potentially is quite crippling. 1In any case, children wll
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have a longer life span and we nay see toxicities appear
much | ater on which were unsuspect ed.

How are we going to predict these? | think we
clearly will need nore preclinical data of an established
drug. Should we | ook at doing aninal testing in young
aninmals and fromthat infornation can we extrapol ate?

Uncl ear with the devel opi ng i mune system al t hough | think
we' re sonewhat reassured that there really is not much
difference in the older child. Wether that really--has
that really been tested in a long-termchronic drug use in
the ol der child? The answer is no.

And again, could there be unique toxicities here,
bot h t he mechani sm based, which would be true for both snall
nol ecul es and bi ol ogi cs, but al so non-nmechani sm based? W
all know the experience with theoflin, which has a different
phar macoki netic profile, and it well may be the case for
bot h bi ol ogics as well as small nol ecul es that there m ght
be different clearance, different netabolism different
protein binding. | think all these add into a high risk and
a | arge expense for drug conpanies to devel op a drug
targeted for children

Wth all that in mnd, can trials using novel
t herapeutic agents in children with JRA be done? M bias,
and again, this is ny opinion, wth new conpounds in which
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JRAis the first indication, no. | think all of us here
woul d agree with that, especially for a drug that's going to
be used | ong-termw se.

On the ot her hand, which is naybe a no-brainer, is
that agents that are al ready approved for other indications,
| think, yes, we should look at it for all the reasons that
have been nentioned earlier, and especially--and not just in
rheumatoid arthritis. 1 think we should | ook at other
di seases, whether it's inflammtory bowel disease or other
pedi atri c di seases.

VW nust, | think, have a good understanding of the
safety profile fromall fronts, as clinicians, as the drug
conpani es froma purely Machi avel | i an st andpoi nt of
liability and expenses. W nust have a good under st andi ng.
VW need, as | nentioned earlier, we need nore preclinica
data fromdrug interaction, especially since many of these
patients will probably be on nethotrexate, and we're not
going to be doing placebo controls, information w th young
animals, and, | think nost inportant, long-termsafety data.

So in closing, 1'd say, yes, | think that new
drugs can be used in juvenile rheumatoid arthritis. It's a
major risk and | think it's going to take a lot of selling
from people |ike Bonnie and nyself w th our upper nanagemnent
todo trials in children, but |I think they can be done.
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DR NEUNER  Thank you.

Qur final speaker of this panel will be Dr. Dan
Lovel |.

DR LOVELL: Thank you for the opportunity to
speak. 1'mgoing to reverse the order of the questions that
were posed to ne.

(One question was asked, are the hurdles too high
for devel opment of drugs in JRA? The next question was,
current situations and current problens.

This is a recent study that was perforned, or we
just actually tallied the drugs that children with JRA were
currently taking in five pediatric rheumatol ogy clinics, and
of the drugs onthe list, the only two that are approved for
the use of children with JRA are naproxen and tolectin, so
that a | arge percentage of our children, as we all know, are
taking drugs that are off-indication. The next slide,
pl ease.

This is a kind of historical perspective, and this
al ludes to the success of the earlier set of guidance
materials for approval for drugs in children. The
Col | aborative Study G oup had perforned 25 prospective
trials of therapeutic agents in JRA patients. E ghteen of
those were NSAID trials, seven of those were second-1line
agents. In D-Pen/HOQ in a phase two study. Auranofin,
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we' ve done bot h phase two and phase three. Methotrexate,
phase two and phase three. Gamma gl obulin systemc was
phase two, and IMGin polyarticular JRA was a phase one/two
st udy.

Fromthat trial experience, we've generated 25
peer reviewed publications and nany nore non-peer reviewed
publ i cati ons.

VW' ve had--actually, Ed corrected ne--there's been
three approved grants from QO phan Products of the FDA [V
gamma globulin in poly JRA methotrexate in JRA, and an
approved project that was not performed which is DAB 389 in
severe polyarticular JRA

Again, I'd just like to iterate, fromall this
experience, all this work, using the old regulations and the
small nmarket, only two drugs were approved.

Qurrent probl ens--everyone has alluded to the
snmal | popul ati on.

Hal fway through the |ifespan of the Col | aborative
Study G oup, we experienced what | call NSAID burnout. The
pedi atric rheunmatol ogi sts were tired of doing one NSAID
trial after another and the decision was nmade that we
were--unless an NSAID was clearly different than the
precedi ng NSAI D, based on adult data, that we woul d not
performany nore NSAID trial s.
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The interesting thing is that industry, | think,
canme to the sane decision about the same tine independent of
us, because we have not been approached to do an NSAID tri al
for at least the last eight to ten years by industry, so
that this is not an area in which we get approached to ask
if we would be doing atrial. That was not the case ten or
12 years ago, when we got approached to do nore NSAI D
studi es than we had investigators of interest, but the
envi ronment has changed dranatically.

Because of the snall popul ation and the size of
the trials required, multi-center trials are al nost
inevitable in pediatric rheumatol ogy. One of the questions
that was raised for us is what problemdoes center effect
pose in these trials, and | say it's an unanswerabl e
qguestion because never in the history of any of the
col  aborative study group trials have we had enough patients
enroll fromany one center that we can assess that issue.

So |l think it's still an unanswerabl e question, but it turns
out not to be a big probl embecause we don't have a huge
nunber of patients enrolled fromone center and a smal |
nunber from other centers.

A current and ever-increasingly severe problemis
the requirenment to develop nmultiple research contracts in
the course of one of these multi-center trials. Al the
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participant pediatric rheumatol ogy centers in the country,
in fact, nost of the pediatric rheunatol ogy centers, period,
in the country, are in academ c settings, which nmeans that
we all are burdened with admnistrators who require, in
addition to | RB approval, a research contract that has to go
t hrough the grants departnent of that particul ar

institution. At the current tine, Ed, Link, and | spend
nmore tine negotiating the research contracts than we do in
devel oping the protocol. [It's an enornous problem and I
don't think it's going to get better.

Witten into that is an increasing insistence on
research institutes that we do an institutional -based
overhead paynment that's usually much |arger than drug
conpani es are used to doing when they do trials with private
practice orientations. Cenerally, drug conpanies will go by
with ten to 15 percent of overhead, if they have to pay it
at all, whereas increasingly, the institution is requiring
that we pay an NHtype overhead, which is 25 to 40 percent,
and drug conpanies just won't accept that, for the nost
part.

A ways, these trials have been, at best,
br eak- even propositions. They're not big noney nakers for
the investigators involved, and when you try to assess
personnel needs and faculty positions based on trial incone,
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it's quite unpredictable. So it makes it difficult when you
try torun a clinical operation and base very nuch of your
work on clinical trial income because it's very

unpr edi ct abl e.

FDA grants have been hel pful in some instances,
but the turnaround tine for FDA grants is really quite |ong
inrelation to the interest span for industry support for
studies in JRA Drugs cone and go. Conpanies conme and go.
Ctentimes, inthe two years it takes to wite a grant,
submt it, get it reviewed, and get back to the conpany, the
i nterest has dropped.

In fact, in two of the three FDA grants we got, we
had one fail because the conpany changed their priority of
research interests after the grant got approved, and the
second, the original conpany that was going to supply the
product had changed their research priorities and so we had
to find a substitute product from another conpany. So the
orphan indications and FDA grants have some specific
chall enges in pediatric rheunatology in terns of tine of
t ur nar ound.

| have sone comments about the current guidance
material that we were given to review, and first, 1'd |like
to applaud the authors for expanding our ability to | ook at
indications to include nore than just signs and synptons, to
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pronpt us to look at quality of life and arrestnment of
functional damage to the joints and the possibility for
remssion. | think those are very provocative topics and we
ought to expand our thinking about how we can test drugs in
JRA

| do have sone probl ens, however, because these
guidance materials really make it unclear, for me, anyway,
and | think for people in industry, as to how studies should
be done in terns of the subgroups that are listed there.
For exanple, is there going to be a different trial that's
requi red for each subgroup, a separate indication, or if we
do a study in polyarticular course JRA is the indication
| abeling going to be limted only to polyarticul ar JRA?

| think it's going to becone a nore difficult
i ssue because the new set of JRAcriteria is really nuch
nmore of a splinter-oriented criteria set than the current
set, even. W have three subsets now, but the newcriteria
that are being considered really divide it up into even nore
groups, and so we need to address this issue of how we | ook
at these subgroups in terns of their inpact on indications
and that sort of thing.

| think if we cone out saying we have to do nore
trials because of the uniqueness of these subgroups, it's
going to nmake the narketing interest of conpanies even
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| ower .

Thi s gui dance material has a very broad listing of
extra-articular manifestations. This guidance tal ked about
growt h, uveitis, nodules, bone mneralization. It's very
encycl opedic in the mani festations of JRA but it's unclear
how t hose nore gl obal conplications fromthe di sease woul d
be rolled into a drug indication.

For exanple, are we going to be required to come
up with drugs that will not only inprove the arthritis but
also, at the sanme tine, mnimze or avoid the uveitis?
There's sone uncertainty in these gui dance materi al s because
all these nore encyclopedic lists are rolled together.

| think that's the end of ny comments. But |
think in review of these guidance naterials, it actually
sets the hurdles higher in sone respects than the prior
gui dance material and certainly set the hurdl e higher than
the guidance materials that Ed, Bonnie, and | submtted to
the FDA sone tinme ago.

When you rai se the hurdl es higher than the
exi stent standards, given the fact that our past indication
approval record has been quite low, it nakes it seemnore
likely that fewer studies will be done in JRA in the future,
so | have some concerns about the inpact of these guidance

materials on studies--the |ikelihood of having studi es done
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in JRA

DR NEUNER  Thank you.

This topic is now open for general discussion.
Any comments from anyone?

CRI TI CAL RESPONSE/ OPEN DI SCUSSI ON

DR LINDSLEY: 1'd like to ask Dr. Magilavy. Dan,
do you see the age, particularly with regards to an
adol escent group, differently than younger children? Bonnie
sort of touched on that, but froman industry standpoint,
are there nore incentives if we, for exanple, |ooked at an
adol escent group and avoi ded the younger group? They nay be
nore problematic as far as conpliance or sonething, but you
get rid of, I think, some of the concerns that may be nore
applicabl e to young children.

So do you see that as any sort of advantage, if
the PRCSG for exanple, did any sort of adol escent studies,
because they're a group that | think we've sort of
elimnated or overl ooked, and--

DR MAG LAVY: Rght. | agree with Bonnie. |
think, yes, that woul d be an easier group to | ook at,
probably. On the other hand, we may be m ssing the najor
groups of JRAin which |l think we're all interested, and a
new bi ol ogic or a new snall nol ecul e that acts as an

i mmunonodul ator may be very effective in one and not in the
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other. | don't know. How do you--

DR HEPBURN | think with the other rheumatic
di seases, we have actually an opportunity here with the
adol escents, nore so than with JRA. I'mcurrently planning
atrial in lupus patients and | think--and amplanning to
enrol | adol escent patients because the disease is nore
generalizable fromadults with renal disease to adol escents
with renal disease than it may be if you took all pediatric
patients with lupus who fall into many different categories
with different end organ di sease.

So there are situations where | think it nakes a
| ot of sense, and that's one of the exanples where | think
it's an advantage to the industry because it involves nore
patients in a difficult to enroll patient group. And nmaybe
this will be true in nyocytis or scleroderma or sone of the
ot her di seases.

DR MAMELAVY: 1'd like to ask Sandy a question.
Do you think we could | earn anything fromour experience
with the pediatric oncology group with sone of the new
i mmunonodul ators and apply that to use in pediatric
rheunmat ol ogi ¢ di sease, fromboth a safety standpoint and
potentially an efficacy?

DR LEIKIN |'ve not been involved with those
agents, so | don't know.
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DR RDER | have a question for Dan Lovell. W
congratul ate you on the formati on of the new Col | aborati ve
Study Goup with North Amrerica and Europe and think that
this will really greatly increase your basis to conduct
clinical trials for JRA. Do you see that this group m ght
seek regul atory approval of new agents to license in the
United States and Europe?

DR LOVELL: | think that's a possibility. In
fact, for the European investigators, it's a very real
possibility because they are in the process of thinking
about submtting grants to the European Cormon Market and
there's a nechanismthere for funding drug studies at that
| evel .

Now, the main purpose of formng this group,
however, was to address clinical issues that we haven't been
able to approach in the context of FDA or pharnaceutica
supported studies. In the absence of notivation to do that
for whatever reasons, we have felt conpelled to nove ahead
totry to forma group to where we can answer these clinica
qguestions, such as what's the nost effective growth of
methotrexate? |Is there a ceiling effect or should you just
continue to increase the dose? So we need to answer
i mportant clinical questions.

There are a variety of pediatric rheunmatic

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



npd

di seases that are even nore rare than JRA, such as |inear
scl eroderma or pediatric dramatanyocitis. W' ve been
woeful |y i nadequate in doing therapeutic trials on those
groups and the market problemand the outcone neasure

probl ens are even nore severe in those instances, and so we
have nade the decision to nove ahead with trying to do
studies in those popul ati ons that mght not be of enough
rigor or sophistication to allowthe FDAto say, this is
appropriate and strong enough data to do an indication, but
it would be hel pful to people who are still trying to take
care of these patients.

So | think the major focus of that group will try
to be to answer inportant clinical questions that aren't
necessarily of nmarket interest or of sufficient maturation
to allowthe FDA to kind of ook at those kinds of studies.

But the potential exists also for this very |arge
group to do pharnaceutical supported studies, so | think we
could play it both ways, but we need to be realistic about
what caused the organi zation of this international group

DR JOHNSON [I'msorry, you really think what?

DR LOVELL: W need to be realistic about what
notivated and drove the organi zation of this group, which is
actually, in sone respects, a failure of the
i ndust ry-supported, FDA-regul ated approach to drug studies
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in children.

DR R DER By increasing your popul ation and your
popul ation base, that you could eventually treat people as
you nay increase your industry support.

DR LOVELL: That's true. That's true.
certainly wouldn't rule it out, and I'mnot against it,
because this is not a nechanismto allow us to study novel
agents in JRA patients, really.

DR JOHINSON  These are perceived as random zed
studies, | take it, or--

DR LOVELL: They coul d be done a nunber of
different ways, but yes, they will be random zed studi es.
The first protocol we have is a random zed open study
conpari ng various doses of nethotrexate.

DR JOHANSON  Let me make one comment. | hope
we're not making the hurdle too high. | think anything
that's clinically sort of defensible, we should approve a
drug for if you showit works. There is a parallel in
scleroderma. People are comng in with skin-sparing clains
in scleroderma. Wll, that's fair enough. That's an
i nportant di nension of the disease.

VW tend to try to put caveats in there that at
| east the drug doesn't deteriorate the kidneys and the heart

or X, Y, and Z, and it'll probably be sonme kind of the sane
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sort of orchestration with JRA. The subtype issue is a
separate issue. The subset disease issue is separate.

Let me ask Bonni e one question. Imagine this
scenario, that a conpany is working up a drug for adult RA
and we have our sessions with the FDA and we say, try it in
ki ds, and you convi nce your nmanagenent to actually do a
maj or study. Subset issue aside, you do a nmajor study in
JRA and the study doesn't quite nmake it. Now, is that the
scenari o- -

DR HEPBURN | was going to ask you that
questi on.

DR JOHNSON No. No. No. | think the spirit of
where we're heading with labeling is that if it were a
wel | - conducted study, we'd al nost be obligated to put it
into the | abel, even though it failed, and we couldn't give
you a |l abeling, | suppose, because it did fail, but the
information would be there and it may have failed for
spurious reasons. | nean, in fact, your drug mght work in
kids. You just didn't showit in this case. But an
i ndividual clinician could come along and use it off-Iabel,
as we use nethotrexate all the tine.

DR HEPBURN That's not the issue that | was
raising.

DR JOHANSON Ckay, but would the possibility of
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that scenario add inpetus in your ability to convince
managenent to go along with plans like this?

DR HEPBURN | think we've learned a | ot, that
si nce you' ve begun, not just in pediatric disease or
rheumati c di sease but in general to head toward descriptive
| abeling, that many of the trial results that never used to

make it into the label will now be there--

DR JOHNSON  Yes. | think they wll.

DR HEPBURN --and that's very attractive to
nmanagemnent .

DR LOVELL: | think the new regul ations, as

described by you, are really a breath of fresh air, because

| think it is inportant. | think that the hurdl es have--I
don't knowif too high, too lowis appropriate. | nean, you
have to, as an FDA regul atory agency, feel like you're
prot ecti ng- -

DR JONSON  Well, it's |like Ed's comment before.

| nean, if it really deteriorates the systemcs, that's
serious- -

DR LOVELL: Sure.

DR JOHANSON  --and we wouldn't want to inply that
we thought it worked due to sone facile anal ysis.

DR LOVELL: Rght. But | think the reality is

that the situation has not been productive for pediatric
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rheumatol ogy. If you do 25 trials and you get two NSAI Ds
approved, and that was a long tinme ago, | think that the way
tolook at it is there's a discordance between the | evel at
whi ch you have to raise your hurdles to feel |like you're
protecting the popul ation and the | evel of hurdl e that
conpanies are willing to try to junp over at this current
point in time, and we can't change the size of the narket.

So | think there is this big discrepancy between
the heights of the two hurdles, and ny concern is that the
current guidance material actually raised the height of the
hurdle a little bit higher because it includes stuff that
wasn't in there before, such as bone mneralization and
functional things and quality of life and that sort of
t hi ng.

So ny concern is that we've actually raised the
hurdle, or will with these kinds of naterial, raise it even
alittle bit higher.

DR JO-NSON W never had ol d docunents in
pediatrics that were very established, and there was al ways
this multiple measure problem | think, if nothing else, if
we get a core set of outconmes so that we can get a bipatient
test--now, it's true the core set contains a functional
nmeasure, it doesn't contain a quality of life.

And | guess just by resolving sone of the
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anbiguities fromthe past nakes the hurdl e higher, in
essence, because it's clear-cut. It was unclear where it
was before, | guess, but | don't see any way around that, |
mean, if you want to get an inference that has reliability
toit.

Wul dn't you be unconfortable as a clinician
drawing a conclusion that a drug worked if the hurdle were
as low as--if the hurdle were substantially |ower? You
wouldn't know if it really worked.

DR LOVELL: Yes and no, but | think there's
another way around it, and that is that we don't have to go
for the full indication. | mean, the reality is, we're
going to have to use the drugs anyway because we have to
treat the patients, so we'll have to nmake the deci sions
about these drugs based on, | think, a nuch | ess
satisfactory approach than trying to do fornal studies that
may or nmay not have all the bells and whistles in them So
| think we'll have to--1 nean, these patients will be
exposed to these drugs, for the nost part.

But | guess the thing that really struck ne when
read these gui dances, we were trying to be--the wordi ng was
totry to nake sure that the drug addressed all the issues
that relate to a disease, and so, for exanple, to say a drug
woul d not only inprove the arthritis but would i nprove the
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uveitis and the bone mneralization and nodul es and t hi ngs
like that, we actually cast the net nuch broader than the
ol d gui dance.

DR JOHANSON W didn't actually say that, though

DR LOVELL: It wasn't clear to ne when | read it
how broad it was going to be stretched. Cobviously, you
didn't say you were going to require one drug to do all that
stuff, but you did say that when you | ook at a drug, you
ought to be | ooking at uveitis or fever or--

DR JOHNSON  Yes. | don't think you can ignore
that stuff because there would be the possibility that those
things mght get worse, and if you don't record them then
you' | | never know.

DR WALLACE: |'d like to make a comrent, and Dan
Magi | avy touched on this and ot her speakers have touched on
it, but I think we need to be very, very careful in the
systemcs in their active systemc phase not to confuse the
nmacr ophage activation syndrone that Il1dy tal ked about and a
drug reaction, and | think in the literature, those two have
been confused and confounded and | think we need to be very
careful when we're doing drug studies not to do that because
we're going to overl ook some very good drugs for systemcs.

| think that if you |l ook at those articles very
carefully, all of those patients were in the active systemc
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phase of their disease. It really appeared to ne, in
reading the majority of them that they were probably in

t hei r macrophage activati on systemwhen they got the drug
and it probably wasn't the drug. It just happened to be
there when they continued to do their thing. So | just want
to caution about that.

DR JOHANSON  In a protocol, could you sort of
stop and retest and so on, or would that be unethical ? How
would you literally design that in a protocol to
differentiate? It's going to be very difficult.

DR SILVERVAN Can | address, though, that that's

not a true statenment? 1 wll disagree. 1've seen five
patients and referred other patients who had no active
system c di sease for years and two died of this syndrone.
G hers got fatal--not fatal, but very serious conplications
when their disease had been "no active systemc di sease for
years". Now, maybe | got wong information. Maybe | can't
read a thernoneter, but | think so.

DR CASSIDY: At the end of a very |ong day, |
would Iike to nmake just a couple of coments, and | hope no
one here will think that they are gratuitous.

As multiple speakers here have indicated, we face
many chal |l enges in pediatric rheunmatol ogy i n designing
better therapies for our children and we al so face right now
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many chall enges as to whether we're going to be able to get
the job done with the problens on the financial end and with
the deterioration of the national stature of pediatric
r heunat ol ogy.

' mvery encouraged by the very fact that this
neeting was held for two reasons, which |I'msure you al
have thought about. One, if we can encourage the FDA and
industry to do nore of these studies, then that gives our
children a chance of having sone therapies five years from
now for their various diseases and it al so gives us a chance
to participate in the devel opnent of those therapies.

| would plead that we not focus totally on JRA
whi ch we' ve done al nost exclusively today. W have many
ot her diseases, polyarteritis, the various other forns of
vasculitis, dramatanyocitis. W have sone diseases, | would
al | ege, such as scleroderma, for which we have no therapy,
and in the other diseases, we don't have a | ot of good
therapi es, with perhaps the exception of Kawasaki disease.

So | amencouraged, Lisa and Kent, that we're
having this neeting. | just hope that the ball now will
really begin to quickly roll uphill.

DR STRAND. |I'ma little curious what we have
done really to nake sone changes, to give outside
organi zations, be it industry or whatever, incentives to
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study pediatric rheumatic di seases.

DR LOVELL: W at have we or what could we do?

DR STRAND: Yes. Wat are we doing? Wat have
we done? You are saying that you think that this and the
regul ati on about pediatric |labeling actually set the hurdl es
hi gher. Have we done anything to give themincentives, to
gi ve whonever incentives? Bonnie has a good point that
maybe we can include adol escents with other rheumatic
diseases in larger clinical trials, but to ne, that stil
doesn't really get at the issue of pediatric rheunatic
di sease.

DR HEPBURN | think industry--you asked me if
i ndustry woul d be happy with sone of this descriptive
| abeling. The next question is, how can they use this
information, and that's going to be the question that's
asked. If it's in the descriptive labeling and it's not a
"indication", yet how can they say anything in the
adverti sing?

DR JOHNSON  Ask the Congressnmen. | don't know.

DR HEPBURN But that's the next question. What
does the industry get out of it?

DR JOHANSON  But that still doesn't deter the
clinicians fromusing it, obviously.

DR HEPBURN No, but it depends how the
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information is di ssem nat ed.

DR JOHANSON  Yes. | think the spirit is to nake
the | abel s substantially nore descriptive for the successful
and the unsuccessful trials, and it sounds to nme like with
the newrule, the final solution, the final rule, that
sliding in a use for polyarticular JRAis going to be pretty
straightforward, as long as you do a little PK work and sone
safety studies in kids, isn't that correct? | nean,
that's--

DR STRAND. But what's the difference between PK
wor k and sone safety studies in kids and a full-blow trial
because, in a sense, you can't do PK unl ess you' ve done
single and nultiple dosing, and you certainly can't do
safety unl ess you' ve done adequat e exposure.

DR JOHNSON Wl I, but it's--

DR STRAND: | don't see how you get those two
w t hout the other

DR JOANSON: Ch, sure. | nean, it's much | ess of

DR STRAND. |'mnot trying to be difficult. [I'm
just trying to say--

DR JOHANSON But it's much less of an outlay to
do sone PK work and even sone open exposure than it is sone
formal clinical trials.
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DR HEPBURN UWsual ly, what we do with the PK as
you know, is go into one of the centers that's doing a
multi-center trial and do your PKin that center, so it
really isn't as difficult as doing it in a full-blown trial

DR MAG LAVY:  And how many patient exposure years
wll be required in children?

DR JOHANSON  You nean the open safety
information? | have no idea.

DR MAG LAVY: | think that's another--

DR JOHANSON It's inportant, yes, but it's surely
not going to be equivalent to an NDA nunber. | doubt if
there's any precedent at the agency so far to address the
volume of information for either safety or PK

M5. OLMSTEAD. W' ve gotten so few subm ssions at
this point. W're working through this with each one and
we' ve gotten probably just a handful. So, as you say, the
i ssues regarding the indication and how can you narket it if
it'"s only in descriptive form the issues about how nuch
safety information is enough, we're going to be basically
wor ki ng through this step by step because it's not clear in
the rule and it was kind of left to work through, because I
think it's going to be different for each di sease state that
people conme in with and the amount of information.

| think the intent of the rule is to try and
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capture widely used drugs off-label, and | think in your
particul ar di sease state, because it's a nmuch snaller
popul ati on than sonme of the other ones that we're--the
agency's actually looking to send sone |letters out to get
their attention to say, the deadline's comng up. | think
that's where it would have to go to the different divisions
and work through with the clinicians and the divisions.

The divisions--actually, with this Pediatric
Subcommttee, they're very coomtted to working with
industry and academ a to develop clinical trials at a nmuch
earlier stage and recogni ze that this labeling is not going
to answer everything. That's strictly going to deal wth
what's out there already and nay not even answer your
guestions, because you have such a small popul ati on and your
popul ation is so diverse that it sounds |ike only one subset
of your popul ation can actually use the rule because it's
sufficiently simlar to adults.

DR JOHANSON  Yes. But the rule will apply to new
drugs bei ng worked up for adult RA extrapol atabl e into--

M5. OLMBTEAD. Definitely. Definitely. But
woul d encourage--1 put a plug in for anyone who's doi ng the
clinical trials nowthat has direct contact with FDA to get
in there and work with themdirectly because they're very
commtted to developing clinical trials for pediatrics as
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early as possible. This is something that's really--they' ve
been hitting on nore and nore.

DR HEPBURN It doesn't surprise nme that people
have not cone in with applications for old drugs. There's
not a whole lot there for them | think you re going to see
the effect nore with the newer drugs com ng al ong, where
peopl e can begin to think of the strategy as they're setting
up their devel opnent plan and work into it. That's going to
dribble in.

M5. OLMBTEAD: We're westling with the fact that
sone of these drugs are grandfathered and to change their
| abeling woul d require a new drug application, and who's
going to submt a drug application for phenobarbital?

DR HEPBURN R ght.

M5. OLMBTEAD: These are the things that we're
westling with on this end, but | think you' re right that
the newer drugs will probably adhere to it sooner. The
agency is trying to be as proactive at this point and start
contacting sponsors to get a feel for, when do you expect to
be submtting your supplenments for planning purposes, to
nove away fromthe enforcenment side of the rule and try to
work through the letter of the intent of it, trying to get
nore information out there for the doctors and the
phar maci sts and the patients.
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DR STRAND. Because, | nean, there's experience
wher eby the PRCSG has had protocols for two biol ogic agents
and studies ready to go and then the sponsors w thdrew the
availability of the agents. They weren't really even goi ng
to underwite the studies or do nuch nore than just supply
product and nmaybe sone nonitoring.

DR JOHANSON Wiy did they back of f?

DR STRAND. Because they stopped devel opnent of
both products in adult RA. R ght now, with some experience
with the large programinternationally in adult RA | still
can't sell this sponsor on a pediatric indication. | cannot
seemto get it across to themthat there is financial
incentive or really any incentive to doit. If we can't
come up with the reasons that they should be interested in
doing it, it's not going to happen.

DR LOVELL: | think, froma pediatric
r heunmat ol ogy perspective, one thing that's been a big step
forward in the last year or two is devel opnent of this core
set and being very hard-nosed about outcone neasures. e
of the criticisns that we had on our own about our prior
trials was we had a high pl acebo response rate, and | think
alot of it was due to the outcone neasurenent noise that we
used. So we've been very hard-nosed about that and this
core set, | think, represents a significant step forward.
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The other thing that we've done that's been
hel pful to sone extent is we've been able and willing to do
these studies at a nuch less financial benefit than adult
r heunat ol ogi sts have, and the other thing we've done is
we've witten the grants to the FDA and got them funded, but
t hat - -

DR STRAND. | think that's the big positive, is
getting the grants funded. | think in terns of the
incentives and costs, actually, real world nowadays,
rheunmat ol ogi sts don't get a lot of reinbursenent for doing
clinical trials, either. The real world really, for now, is
that the patient in the study actually gets their health
care picked up in the study and that's the benefit and that
ends up being the benefit for pediatric situations, as well.

But I"'mjust wondering, is there another way to
make this nore evident and at least it'll be in the
di scussion of today, which is inportant, because | think
you' re right about the core set. It's a mninumcore set
and you have to add other things, but it allows you to
enrol|l basically all JRA patients with active di sease once
you have your criteria for enrollnent and studying themwth
a single protocol, even if you have to add things to that,
and that's very beneficial.

DR JONSON  Yes. | woul d second that.
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Has anybody had any experience with an attenpt to

do col | aborative industry-HVO studi es? Kaiser, | have
under st ood, was predi sposed to be interested in this, | read
sonewher e.

DR STRAND: Only in certain indications.

=

JOHNSON:  Tal k about captive popul ati ons, you

know.

=

STRAND: Only in certain indications, and so
far--
JOHNSON: JRA is not on the |ist, huh?

STRAND: I n adult rheunatol ogy--

3 2 3

MAG LAVY: Ast hna, naybe.

DR JOHNSON  Well, it's something to keep in mnd
as nmanaged care sweeps over the country.

CLOSI NG REMARKS

DR RDER Are there any final comrents before we
cl ose today?

W'd like to very much thank everyone for their
participation today and we very nuch appreci ated your
t houghtful input into the discussions that we've had and
into your presentations. We'|l very carefully consider this
in revising the draft gui dance docunent.

In addition, the docket will remain open for

comrent until August 30 and all coments will be carefully
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consi dered by the Rheunatol ogy Wrking G oup.

I'd finally like to thank Dr. Janet Wodcock for
her vision in organizing the Rheunat ol ogy Wrki ng G oup,
provi ding support for the rheumatoid arthritis gui dance
docunent, and al so providing support for the funding that
enabl ed this neeting today.

I'd also like to thank ny co-organi zer, Kent
Johnson, for all his vision in organizing this neeting, as
wel | as Rose Qunni ngham and her staff for organizing all of
the details of our day.

At this time, we would like to invite you to
participate in a dinner tonight. Al participants and
audi ence may participate in a dinner at the Cottonwood Cafe
on Cordel | Avenue.

Thank you.

[ Wher eupon, at 6:14 p.m, the neeting was

adj our ned. ]
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