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PROCEEDI NGS
Call to Order and Introductions

DR FlI RESTEI N: Wel come to everybody to
this neeting of the Arthritis Advisory Conmittee
along with a number of esteened guests.

My nane is Gary Firestein. | amthe chair
of the conmittee. Before we get started with the
actual agenda, because there are so many new peopl e
here today, it mght be valuable to go around and
have everybody around the table introduce
thensel ves briefly.

As | said, | amGary Firestein. | amfrom
UC/ SD and | am a rheumat ol ogi st.

Why don't we go around to ny left.

DR SHERRER | am Yvonne Sherrer. | ama
rheumatol ogist. | amfrom Fort Lauderdal e.

DR CUSH. Jack Cush. | ama
rheumat ol ogi st from Preshyterian Hospital of
Dal | as.

DR. CALLAHAN: Leigh Callahan. | am an
epi dem ol ogi st fromthe University of North
Carolina in Chapel HII.

DR WOCOD: | am Alastair Wod. | ama
clinical pharmacol ogi st from Vanderbilt.

DR. DAVI DOFF: | am Frank Davi dof f. | am
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1 an internist and a recovering journal editor.
2 M5. McBRAIR  Wendy McBrair. | ama nurse
3 and health educator fromVirtua Health in New
4 Jersey.
5 DR. WoOLF: difford Wolf. | ama
6 bi ol ogi st from Massachusetts General Hospital and
7 Harvard Medi cal School .
8 DR. DIONNE: Ray Dionne, clinical
9 phar macol ogi st, National Institute of Dental and
10 Crani of aci al Research.
11 DR. MAX: Mtchell Max, neurol ogist,
12 National Institute of Dental and Crani of aci al
13 Resear ch.
14 DR WTTER JimWtter fromthe FDA.
15 DR SIMON: | amLee Sinmon, Division
16 Di rector of 550, FDA.
17 DR. McLESKEY: Charley MLeskey, an
18 anest hesi ol ogi st, serving as the industry
19 representative here from Abbott Labs.
20 DR. STRAND: Vibeke Strand. | ama
21 rheumat ol ogi st, teach at Stanford, and work as a
22  consul tant.
23 DR. BORENSTEIN: David Borenstein,
24 rheumat ol ogi st, dinical Professor at George

25  Washington University.
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DR FARRAR  John Farrar. | ama
neurol ogi st interested in pain managenent at the
Uni versity of Pennsyl vani a.

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

DR ASHBURN: M chael Ashburn,
anest hesi ol ogi st, fromthe University of Utah

DR. ANDERSON: Jenni fer Anderson,
statistician, fromBoston University Medica
Center.

DR KATZ: Nathaniel Katz. | ama
neur ol ogi st at Harvard Medi cal School

DR MANZI: Susan Manzi. | ama
rheumat ol ogi st fromthe University of Pittsburgh.

DR ABRAMSON: Steve Abranson
rheumat ol ogi st, NYU and Hospital for Joint
Di seases.

DR KATONA: |ldy Katona, pediatric
rheumat ol ogi st, fromthe Uniforned Services
Uni versity.

DR BRANDT: Ken Brandt. | ama
r heumat ol ogi st from I ndi ana University.

M5. REEDY: Kathl een Reedy, Food and Drug
Adnmi ni strati on.

DR FIRESTEIN. As | mentioned, we do have
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a very full schedule and we have a | arge nunber of
people in this comrttee today, so it will be

i mpossi bl e for everybody to take the podi um for
prol onged presentations, and | would just ask the
menbers of the committee to try to keep comments to
the point, so that everybody can have an
opportunity.

We will begin the nmeeting with a meeting
statenent read by Kathl een Reedy.

Meeting Statenent

M5. REEDY: This is the neeting statenent
for the Arthritis Advisory Commttee neeting on
July 29th and 30th, 2002.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with regard to this
meeting and is nade a part of the record to
precl ude even the appearance of such at this
meeti ng.

The Food and Drug Administration has
approved general matters waivers for the foll ow ng
speci al governnent enpl oyees which permts themto
participate in today's discussions: G@Gry
Firestein, Kenneth Brandt, |ldy Katona, Yvonne
Sherrer, Susan Manzi, Jennifer Anderson, John Cush,

Al astair Wod, Nathaniel Katz, M chael Ashburn,
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Janet El ashoff, Mtchell Mx, Raynond Di onne,
St even Abranson.

A copy of the waiver statenents may be
obtai ned by submitting a witten request to the
Agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

In addition, Leigh Callahan, Frank
Davi dof f, Wendy McBrair do not have any current
financial interests in pharnmaceutical conpanies,
therefore, they do not require a waiver to
participate to today's discussions.

W would like to note for the record that
Ms. McBrair's enployer's interests in two drug
compani es are exenpt under 2640.203(Q).

The topics of today's neeting are issues
of broad applicability unlike issues before a
committee in which a particular product is
di scussed, issues of broad applicability involve
man i ndustrial sponsors and academ ¢ institutions.
The conmittee participants have been screened for
their financial interests as they nmay apply to the
general topics at hand. Because general topics
i mpact so many institutions, it is not prudent to
recite all potential conflicts of interest as they

apply to each nenber, consultant, and guest.
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FDA acknow edges that there may be
potential conflicts of interest, but because of the
general nature of the discussion before the
conmittee, these potential conflicts are mitigated.

We would like to note that Dr. Charles
McLeskey is participating in today's neeting as a
non-voting industry representative. As such, he
has not been screened for conflicts of interest.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which FDA participants have a financial
interest, the participants involvenent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvenment with

any firm whose product they may wi sh to coment

upon.
DR FIRESTEIN: Thank you very much.
Now we will nove on to the Wl cone from
Dr. Sinon.
Vel come

DR. SIMON:  Thank you, Gary, and | would
like to welconme the commttee. W are gratefu

that you are willing to cone, take tine out of your
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practice and busy days to join us here in this
rat her hot and hum d | and, but nonethel ess, the
fact that you have been able to take tine out
Monday and Tuesday, we are quite grateful about.

We recogni ze that much of what you do here
is done involuntarily and we recognize that that is
a burden and the governnment appreciates your
commi t nent .

Havi ng been recently on the other side of
thi s m crophone and having sat around the table
with you as a conmittee nenber previously, | can
appreciate really what it takes to do this, so
t hank you.

I want to make clear that this neeting is
the first of many neetings in an iterative way for
us in 550, and hopefully other divisions in the
future, to participate with you all in discussing
i ssues of pain, which we find a very critical tine
in the devel opnent of new therapies for pain.

We have advanced the science of
under st andi ng nmechani snms and we believe that part
of our role at the FDA is to foster new therapeutic
devel opment by di scussing all different kinds of
ways to | ook at pain indications and how one woul d

approve such drugs. W believe that these kinds of
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di scussions will allow us to further understand
better how to create and construct gui dances for
i ndustry.

Much of what we will discuss today will
not, and has not, been generally discussed within
the entire FDA. | would like to make clear that
much of the discussion will informus in 550, the
Anal gesics Anti-inflammatory and Opht hal nol ogi c
Product Division, about issues that we have been
grappling with and have been advi sing industry
about, about the products that we are responsible
for.

However, nuch of what we will discuss
today will be brought back for further discussions
wi th other divisions, such as 170, Anesthetics and
Critical Care, that is particularly interested in
this topic since they are responsible for drugs
|'i ke opioids.

So, we feel very strongly that today's
di scussi on, although not directly product oriented,
will help us and informus significantly about
where we are going in the future in gui dance

devel opnent.

So, again, thank you very nmuch, and | will

turn the neeting back to Gary.
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DR FIRESTEIN. Thank you, Lee.

We will nove ahead now with an
introduction to the topic fromDr. Wtter.

I ntroduction
James Wtter, MD., Ph.D

DR WTTER. Good norning. Thank you,
Gary, Dr. Sinon.

I amthe clinical team| eader in 500 and,
as such, | would like to thank the menbers of the
team that have spent a lot of time and energy
getting ready for today. | particularly would like
to acknow edge the help of Barb Gould and | think
you wi Il appreciate some of her work here shortly.

[Slide.

In case you mssed it, we are here to talk
about pain, and pain is one of those words that
even, standing al one, evokes an enmotion out of I
think everybody. WMaybe, in fact, sone of you have
some of this right now It is generally not a good
enot i on, though.

[Slide.

Pain is really quite fascinating because
it is, in one way, the ultimte synmptom and
therefore, the target for drug devel opnent, which

is part of the interest today, but it crosses some
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magi cal |ine and can becone a disease, which we
tal ked about at a neeting just down the street a
couple of nonths ago. So, it kind of goes through
what we m ght think of as | guess a phenotypic
change.

[Slide.

The purpose of the neeting really, then,
is what we are going to try and do is sinplify
things down to concepts and really exanmine two main
aspects of pain and its relief. One of those is
how have anal gesi cs been studied and | abeled to
date, and how shoul d anal gesi cs be studi ed and
| abel ed in the future.

The ultimate goal, then, is to inform
anal gesic labels in a neaningful way for both
patients and clinicians. So, a lot of the focus is
going to be a discussion of |abels.

[Slide.

Let's starts off with sone definitions
then. Can we say, then, that since acute painis
generally considered a self-limting condition,
that that should informus on how the drug shoul d
be studied, |abeled, and used? Use is what we are
particul arly concerned about because we know t hat

of f-1abel use has resulted in serious adverse
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events and death with certain anal gesic drugs in
the past.

[ Slide.

Can we, on the other hand, say that
chronic pain is defined as daily or intermttent
pai n that occurs either on or off nedication and
|l asts nore than 3 nonths for patients who do not
have cancer, but lasts nore than 6 weeks for those
who have cancer, if what we are trying to do is
recruit patients into trials, we don't want to keep
them out, particularly those that have cancer.

[ Slide.

So, | amgoing to ask you to answer a
series of questions in your head. Please don't
rai se your hand unl ess they apply.

But | would like to know. \Who has never
experienced pain? Wo thinks that pain doesn't
hurt? Who thinks that pain doesn't interfere with
your activities? And who thinks pain doesn't
i mpact your life?

| see no hands.

[Slide.

So, do we then have an agreenent,
unspoken, that an anal gesic should: relieve pain,

shoul d i nprove function, should inmprove quality of
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life, and do so in a safe manner?

And this is inportant. The other side of
the equation fromworking is safety, and we are
going to tal k about that today and tonorrow al so,
but it is always going to be I think in the back of
our m nds.

[Slide.

As | nmentioned earlier, we are really
going to be focusing on labeling, so if you look in
the draft QA or in the RA guidance docunent, you
will see sonething that states the foll ow ng:
"Al t hough | abel clains have | egal and regul atory
uses, their central purpose is to inform
prescribers and patients about the docunented
benefits"--and | have inserted in here (and
risk)--"of a product."

[Slide.

Now, this isn't the first time that we
have tal ked about | abels and anal gesics. W did so
about four years ago. W took only one day, and
think by the end of tonmorrow, you will realize that
that was not sufficient. W broke it up into a
mor ni ng and afternoon session, and | think I see
sonme people that were here then.

The norning session, we really discussed
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the onset of pain relief, what we call fondly,
internally, the "fast-faster" wars, and we al so
studi ed design of Rx prescription/OIC anal gesi cs.

In the afternoon, we devoted it to pain
claimstructures for both acute and chronic pain.

[Slide.

We asked sone questions, as we usually do,
of the Advisory Commttee. We asked: Should pain
clains be categorized as: for acute versus chronic
versus unrestricted or | guess general pain clains?
Shoul d they be by categories, for exanple,
neur opat hic pain, or should they be by
subcat egori es, for exanple, diabetic neuropathy?

[Slide.

We al so then asked: O these studies, how
many shoul d there be, how | ong should they be, what
ki nd of pain "nodel s" should we be using to inform
such | abels, and what is this concept of
"clinically nmeaningful" benefit and how should it
be determined in both the setting of acute and
chroni ¢ pain?

[Slide.

But we are here to tal k about the future,
so what we are going to be discussing throughout

these two days are sone ideas about how to nove
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forward and how to nake pain clainms for the future,
and what we night able to do, for exanple, is break
themup into two basic categories, a clinical and a
mechani stic.

Clinical is first because, as | nentioned
before, painis the ultimte synptom so we need to
make sure that we address that. Tonorrow, in
particular, we are going to be discussing the acute
pain setting and, in particular, what we have
called the ABC s of doing studies to | ook at
anal gesics in the acute situation

Later today, we will be tal king nore about
chroni c and what those studies should be, in
particular, then | abels that should have a specific
chronic claim such as osteoarthritis, which we
routine give out in the division, or should we
tal ki ng about nore general clains, replicates of
three nodels, which Dr. Sinon will be going into in
just a bit, but I think one thing that Dr. Sinmon is
going to stress is that we are trying to set up
many ways, particularly for chronic pain, many ways
to get approved.

Then, | think we are going to be
di scussi ng sonme nechani stic approaches or what we

m ght call some bridging studies, and | will talk
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about that in a bit.

[Slide.

So, let's just stop for a nonent and think
about a mechanistic claim W don't have such a
thing, but we wonder what it might |ook like if we
did have one, would it | ook Iike, for exanple,
sonet hing that woul d say prevents neuroplasticity,
does that make sense to people, or reducing
prostagl andin |l evels, or reducing substance P in
CSF, are those the kinds of things that we would
mean by a "mechanistic claim"”

[Slide.

So, mechani sms, | have conme up with
somet hing here called "Mechani snms of Total Pain
Relief,"” and this is a hypothetical nodel--and
pl ease blame nme for anything that is wong
here--but let's just say that we can categorize
things in terns sinply of we will call them Factor
X, which are NSAIDs, and |ike-rel ated conpounds,
Cox-2's, for exanple, and let's take a Factor Z,
whi ch are opioids and rel ated conpounds, tranmadol,
for exanple, and then Factors Y, which are future
drugs either in development or still in sonmebody's
m nd sonewhere.

Let's say that these then contribute to
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this called chronic pain.

[Slide.

If we do some mathematics on this, can we
say that--let's form sonme hypot heses here. Can we
say Hypothesis 1, for exanple, that if you take any
X or any NSAID, and you add that to any Z or any
opi oid, you will get 100 percent pain relief, is
that the correct hypothesis?

O is it, Hypothesis 2, that we take any
conbi nation of X and any conbi nati on of Z, we have
to add in sonething el se, something else that is
m ssing, the Y factor, to really get 100 percent
pain relief?

[Slide.

Now, once we have answered or tried to
answer that, then nmaybe we then have devel oped a
pl an for everybody. Plan 1, for exanple, going
back to Hypothesis 1, would be, well, we really
have all we need out there. Al we need to do is
i nprove the safety of these existing compounds.

O do we say Hypothesis 2 is true, and
sure, of course, we want to optim ze use of
exi sting drugs, but what we really need to do is
devel op and i nprove new drugs.

If that doesn't work, we have an
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alternative plan and we are ready to go here, we
have the extra strength pain relief--and thank you,
Bar b.

[Slide.

So, | think it is inmportant, the ideas
that we discuss today, they sift down, they
eventual |y become drugs. They get into research,
both pre- or non-clinical and clinical. |If they
are lucky, they cone to us. |If they are |ucky
again, they get |abeled and they get out there for
use.

[Slide.

We are very nmuch a part of this process,
and we have becone nore so thanks to the hel p of
Dr. Meyer Katzburg, who I would Iike to acknow edge
for all his work in setting up what we now have as
we are live on the air. The Division has a web page
accessi bl e through--go to the CDER web site. You
will see there is an announcenent of this web page.
We are excited about it, it is still grow ng, and
we woul d | ove your comrents. | can assure you what
you send to us, we will all read it, so nake it
good.

[Slide.

A couple of nonths ago | had the pl easure
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and pain experience to work with Dr. Dionne, who is
sitting here today, on the N H FDA Anal gesi c Drug
Devel opnent Wor kshop

[Slide.

We had some objectives for that workshop
We wanted to define pain in ternms of the unmet
needs for pain nanagenent and where to go for unnet
needs in terns of pain research, and we di scussed
how to harness the energi ng technol ogi es and
i mprove the devel opnent and ultinmate FDA approva
of new t herapi es.

[ Slide.

O course, we had some outcomes and
suggestions fromthis. There was a concern that
this separation of pain into acute and chronic may
m ss addressing the nervous system "plasticity"
that many feel goes on.

It was acknow edged that there is no
consensus for a pain netric, but that one, in fact,
needs to be devel oped to allow for conpari sons and
poolings of results across the anal gesic trials.

There was a |l ot of discussion as to
whet her new anal gesics need to be eval uated as
suppl enentary nedi cations on exi sting ones because

that represents nore accurately the pattern of
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clinical use

[ Slide.

We tal ked about the need for new therapies
to treat pain nmechanisnms and we tal ked about how to
transl ate these scientific advances into inproved
pain relief when it cones down it, it is going to
really take a cooperative effort between academ cs
and industry and the regul atory agenci es, such as
us.

Then, we tal ked about the FDA gui dance of
1992 and how it needs revision. Let nme just talk
about that. Dr. Fang will be discussing it in nmuch
nore detail.

[ Slide.

Let me just nmention to you, so that we are
on the sane page, that the docunent really
di scusses anal gesi ¢ approaches in the 1980's, and
if youread it, it assunmes that revision wuld be
necessary with tine, so |l think we all are in
agreenment that we have arrived.

Maybe one of the nost distressing features
is that it encourages "ne too" types of drugs
rat her than encouraging the "me first" types of
drugs that | think we all agree we need in the

future.
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So, without further delay, | would like to
introduce Dr. Christina Fang fromthe FDA.

I have omtted here, ny mstake, | am
sorry, Dr. Sharon Hertz, also fromFDA wll be
di scussing the '92 gui dance docunent and sone of
the positives and negatives fromthat.

W will have Dr. difford Wolf fromthe
Mass. General talk to us about the issue of
plasticity, our own Lee Sinon, who will be
di scussing the pain claimstructure, and Dr.
Borenstein will talk to us about what m ght be one
of those new indications in particular |ower back
pai n.

Thank you.

DR FIRESTEIN. Thank you very nuch.

As you noted, we are going to nove ahead.
If the FDA is going to revise the 1992 gui dance, it
m ght be useful to first review what they are.

So, Dr. Christina Fang and Dr. Sharon
Hertz will do that now.

1992 Cui del i nes
Christine Fang, M D.

DR. FANG Good nmorning. M nane is

Christina Fang. | ama nedical reviewer for the

Di vi sion of Anti-inflammuatory Anal gesics and
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Opht hal mi ¢ Drug Products.

[Slide

I amgoing to talk about 1992 anal gesic
gui dance docunent and the current issues.

[Slide

The 1992 Guideline for the dinica
Eval uati on of Anal gesic Drugs had provided the
gui dance to anal gesi c drug devel oprment and the
research in last 10 years. It was originally
devel oped with the focus on NSAI Ds and opioid type
drugs.

Wth the enmergi ng new nol ecul ar entities
and with our grow ng know edge about anal gesi cs and
anal gesia, we see the need to resol ve nany nmj or
i ssues.

[Slide.

The maj or areas for inprovenent in 1992
gui dance docurent will be presented at the
subsequent slides. Each will be followed with a
brief discussion on najor issues.

[Slide.

The 1992 CGui dance docunent recommended the
anal gesic indications to be for the managenment of
pain. It is stated that evidence of pain. It is

stated that evidence of pain of several different
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etiologies will justify general purpose anal gesic
| abel i ng, also the inclusion of specific |abeling
i ndi cations for preoperative nedication, for
support of anesthesia, for obstetrical anal gesics,
or the dysmenorrhea requires specific studies.

[ Slide.

How general and how specific the
i ndi cations should be has al ways been in debate.
The indication recommended shoul d be based on the
nunber of acute and chronic pain nodel studies.

Al'l the anal gesics should be studied
sufficiently to include representative
subpopul ati ons of nmajor types of pain. The purpose
is to provide guidance to practitioners and to
m nim ze unsafe and ineffective off-1abel use.

In ternms of specific indications, there
are sone limtations. For exanple, we are not able
to study all of the indications because of the |ack
of nmodel sensitivity. |If a drug only works for
very specific indications, it should be
denonstrated that the drug has uni que
phar macodynani ¢ activities directed only at the
speci fic indication.

[ Slide.

Acute and chronic indications. This topic
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27
has al ways been in debate, as well. W see the
need to study the short-termand | ong-term
ef ficacy, but how nmuch should we have regul atory
requirenent in terns of nodels, in terns of
replications, we see the same nodel and the
different nodels, and in terns of |ength of study.

How short-termor the multipl e-dose study
will help us to study the initial dosing reginen to
see if | oading dose is necessary and to determ ne
opti mal dosing interval

[Slide.

In the discussion of chronic studies, the
1992 CGui dance stated that the focus of the
mul ti pl e-dose studies of nore than 2 to 3 days in
duration is to provide docunentation of clinica
acceptability and the safety of the test drug
rat her than providing pivotal proof of efficacy.

[Slide.

Today, we no longer think of studies of 2
to 3 days in duration as chronic studies. W need
to determine the length for long-termefficacy
study. |f adequately designed and well controlled,
the I ong-term studi es should be able to provide
pi votal proof of efficacy.

It is especially valuable for drugs with
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del ayed onset. The reason we ask for long-term
studies is because we see the problemwth

of f-1abel use for chronic pain. Al so, these

| ong-term studies will provide useful information
for product |abeling, about |ong-term benefit-risk
ratio and the durability effect.

[Slide.

In terms of pain nodels, the 1992 Gui dance
stated that the selection of pain nodel depends on
the strength of anal gesia, route of administration,
nodel sensitivities, active controls, and nechani sm
of acti on.

Al'so, the initial Phase Il studies should
expl ore a wi de enough range of pain nodel s.

[Slide.

W see the need for nore acute and chronic
pai n nodel s because we only have limted nodels for
study of acute pain and nost of which were
devel oped for the devel opnment of NSAID type drug
and al so we have Iimted nodels for chronic pain,
and nost of those to be studied were
muscul oskel etal in origin.

We al so see the need for nmpodels to study
the worst type of pain because of the dosing

reginmen that could be different for this kind of
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setting, and rmaybe there is a need for conconitant
and rescue anal gesi cs.

[Slide.

In terms of dosing, the 1992 Gui dance
stated that Phase Il studies "should explore the
entire dose-response curve of the test drug and
shoul d be the basis for selecting the dose used in
| ater Phase Il and Phase Il studies."

Phase Il studies are "intended to assess
the effectiveness of the recomended dosage
schedul e under conditions of use."

[Slide.

We see the need for studying both dose
| evel s and dosing intervals at acute and chronic
settings. The dosage obtained fromacute setting
may not apply to chronic use, and the dosing
recomrendat i ons shoul d be based on optim
benefit-risk ratio rather than dosing many for
conveni ence.

We should also differentiate fixed dosing
inclinical trials for establishing efficacy from
the variabl e dosing used in clinical practice.

[Slide.

In terns of efficacy paraneters, the 1992

Qui dance stated that, "The devel opnent program for
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an anal gesic should collect data to describe
adequately onset of effect, peak effect, and
duration of effect. There nany ways to coll ect
data on these neasures of efficacy."

Then, there is a long list of neasured and
derived paranmeters in the 1992 Gui dance docunent.

[Slide.

The choi ce of efficacy paraneters should
be based on mnimzing bias, denponstrating tine
course of effect, and providing useful information
for dosing recommendati ons.

Pain curves, onset, and the duration
should all be studied using valid and reliable
tool s, and should be studied for both acute and
chronic settings.

[Slide.

For chronic pain eval uations shoul d
determ ne how nmuch the pain-related functiona
status and the patients global satisfaction should
be used for primary or supportive evidence.

[SIide.

In terms of study controls, the 1992
Qui dance recomrends the placebo and active contro
for single-dose study, the active control or

pl acebo control with rescue for short-term
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mul ti pl e-dose study, and active control for
Il ong-termor multiple-dose study.

[Slide.

We see the need for adequate controls in
bot h acute and chronic anal gesic studies. The
pl acebo controls shoul d al ways be consi dered
whenever applicabl e because of the high placebo
response in analgesic trials.

The superiority design versus equival ence
desi gn shoul d be planned accordingly. There are
some special considerations for chronic studies in
terns of differential dropout rates and in terns of
how to keep blinding intact if there are different
safety profiles between the drugs to be conpared.

[Slide.

In terms of effect and sanple size, the
1992 Cui dance stated that the cal cul ation of sanple
size "depends on the variance, the nagnitude of
difference to be detected, and the desired power."

Speci al consi deration should be given to
the "validity and the inplications of the clinica
significance of the differences or sinmlarities to
be detected.”

[Slide.

How do we determine clinically meaningfu
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effect size has been a debate. There is no
consensus on how to define up-to-date. There are
di d approaches. \Wichever approaches are used, a
wi de dat abase should be applied. The sanple size
determination is closely related to the

determ nation of clinically meaningful effect size.

[Slide.

In terms of safety, the 1992 Gui dance
stated that for peripherally acting or NSAID ora
anal gesi cs, the study should regular dosing for a
|l east 6 months. For centrally acting ora
anal gesi cs, there should be regular dosing for at
|l east 1 nmonth, continuing for at least 3 nonths if
feasi ble. For oral comnbination anal gesics, the
studi es shoul d have regular dosing for at least 1
nmont h.

[Slide.

We see the need to study the safety in
terns of the relationship between extent of
exposure and adverse events. The extent of
exposure includes the | evel of exposure and the
| ength of exposure.

We see the need to study the nmaximum
recomended dosi ng proposed. The | CH guidelines

for chronic pain only provides the nininmm
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requi renent for mininmal nunber of subjects and the
| ength of exposure.

There may be a need to study the
representative study population. There may be a
need to study the special population with high
risks. The large safety trial may be needed if
there are serious safety concerns.

[ Slide.

In ternms of opioid sparing, we need to
determine the clinical relevance of opioid sparing.
We need to see the extent of dose sparing that is
clinically neaningful.

We need to decide if opioid sparing could
be discussed in ternms of concurrent anal gesics or
in terms of adjuvant anal gesics. For opioid
sparing study design to be treated as a concurrent
anal gesi c, there should be consideration of
st andardi zati on of opioid use and also the data
anal ysi s that conbines pain data and the rescue
medi cation data, and we need to determ ne how to
eval uate efficacy and safety for this kind of use.

[Slide.

You can see we have many issues to be
resolved. W need a strong need to updating 1992

Qui dance docunment. W see the need for proposals
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for future anal gesic research. There is also the
need for consensus anong researchers, drug
sponsors, and the regul atory agency.

Here, | amjust introducing the genera
concepts and the details will be discussed by my
col | eagues in the subsequent presentations.

Thank you very nuch.

DR. FIRESTEIN: Thank you very nuch.

Now we will go to the second half of this
presentation by Sharon Hertz.

Sharon Hertz, MD.

DR HERTZ: Thank you

[Slide

First of all, I would like to thank Dr.
Sinon and his division for inviting us to
participate in this Advisory Conmittee. | amfrom
the Division of Anesthetics, Critical Care, and
Addi ction Drug Products. As nany of you may know,
we also work with a lot of the anal gesic products.

I amgoing to present some highlights from
our internal discussions on anal gesics devel opnent,
and there will be some overlap with Dr. Fang's
presentation. | think what nmay came out is that
there is trenmendous overlap in the Division's

concerns and in a lot of our approaches to this
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process.

[Slide.

The 1992 CGui dance has been in use for over
a decade and we know that subsequent advances in
pai n research and in pain managenent really are
calling for new approaches to anal gesics
devel opnent.

The 1992 Cui dance pl aces what we feel is
an undue enphasis on nodels rather than on really
| ooki ng at particular clinical settings of intended
use and target popul ations, and this has led to
sonme anbi guous | abeling and perhaps an i nadequate
exploration of drugs in the context of the actua
clinical use

[Slide.

We think that the guidance | acks an
adequat e enphasis on Phase Il dose finding and we
have seen many devel opnent prograns that have cone
through with very abbrevi ated Phase Il prograns.

[Slide.

There is not an adequate addressing of
duration of clinical trials, particularly for drugs
i ntended for chronic adm nistration, and study
designs that are recomended in the guidance are no

| onger considered practical and have been shown to
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| ead to sonewhat anbi guous results.

[ Slide.

Sel ection of adequate control groups, as
described in the current |ICH guidelines, has
repl aced some of the older thinking represented in
t he ol der gui dance

[Slide.

VWil e the 1992 Cui dance nakes a
di stinction between pain due to inflammtory and
noni nfl ammatory conditions, it fails to recognize
the greater variability in pain etiologies and how
this may inmpact on the response to different
anal gesi cs.

[ Slide.

Here are sonme of the basic devel opnent
points that we tend to focus on and request when we
di scuss program devel opment with sponsors.
Qoviously, for Phase I, we like to see an adequate
characterization of the PK profile, but not just
for single dose, but also multiple dose studies.

We |ike to see prelimnary safety and
tolerability over a very broad range of doses
potentially anticipating what will be used | ater
on.

[Slide.
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During Phase Il, we like to see the
product explored in potential target popul ations.
Pain conditions identified as responsive in
preclinical trials or experience with drugs of a
simlar class may hel p define popul ations to begin
expl oring during Phase II

[Slide.

Anal gesics are rarely used only as a
singl e dose agent, so single dose studies shouldn't
be proposed for support of marketing applications.
Rat her, these should be used nore to explore early
on, anal gesic properties.

[Slide.

We |like to see a wi de exploration of

dosing during Phase Il to help informwhat would be
appropriate arns in Phase IIl trials.

[Slide.

Phase Il provides a |lot of very inportant

opportunity to explore outcome neasures and
det erm ne what approach is nost likely to
denonstrate the best way to denobnstrate efficacy of
this particular product.

[ Slide.

Is there a subgroup that responds well,

suggesting a responder analysis is a better primary
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anal ysis? |If so, what are the characteristics of
that group? O do npbst patients exhibit a noderate
but inportant inprovenment suggesting an anal ysis of
mean scores as nost informative?

[ Slide.

Are there products that are already
approved that are better than the studied product,
so that even though the study drug beats pl acebo,
it doesn't necessarily lend itself to the target
popul ation in that study, that there may, in fact,
be another, better indication for the product?

[ Slide.

During Phase 111, we ask the sponsor to
consi der ways to prospectively define a clinically
meani ngf ul response for the primary pain vari abl es,
preferably using validated neasures. As Christina
mentioned, this is a very difficult thing to do,
because we don't necessarily know yet what
clinically nmeaningful represents.

We really prefer the use of validated
measures particularly for the prinmary outcones.

[Slide.

For a product likely to be used
chronically, we request studies of adequate

duration. Typically, we request 12 weeks on fina
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titrated dose. This affords an opportunity to
assess durability and it is a concept, the 12-week
concept is also used for other products in other
areas of the Agency.

[Slide.

Al so, for our particular drug groups,
particularly the opioids, these 12-week studies can
of fer an opportunity to provide information
concerning tolerance if designed accordingly.

[Slide.

Ef fi cacy needs to be replicated, not
necessarily in an exactly duplicated design, but in
a sinmilar population, and these studies are going
to provide the basis for informng the |abel and
how t he product is to be used.

We | ook forward to getting together with
the hosting division to discuss the outconme of this
Advi sory Conmittee and to work together on further
gui dance devel opnent and approach to anal gesic
devel opnent.

Thank you.

DR FIRESTEIN. Thank you, Dr. Hertz

The next itemon the agenda is a
di scussi on of sone of the basic science behind pain

and analgesia by Dr. difford Wolf.
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Basi ¢ Sci ence
Gifford J. Wolf, MD., Ph.D

DR WOOLF: Thank you very nuch for this
opportunity to share a basic science perspective on
this very inportant issue.

[Slide.

What | would like to try and di scuss today
i s how the advances that have occurred in the |ast
10 years, since the 1992 Cuidelines, sone of the
advances that have been nmade and the inplications
for themin | ooking at anal gesia and anal gesi cs,
and this issue of |abeling.

Sone of the particular issues | would |ike
to address is whether there is a basis for the
differentiation of painin terns of its chronicity,
intensity, and how our understandi ng of the
mechani sms that are responsible for pain can drive
and may actually be included in any di scussion
about indication.

[Slide.

To begin with, to look at pain chronicity,
I think it is inportant, when we | ook at the
di fference between acute and chronic pain, to try
and identify whether chronic pain may be the

results of the persistence of a mechanismor nmay be

file:/lIC|/WP51/wpfiles/0729arth.txt (40 of 353) [8/9/02 3:12:30 PM]

40



file:/lIC//WP5L/wpfiles/0729arth. txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the result of the recruitnent of a novel nechani sm
that is not present in those patients that have
acute pain, because these clearly are quite
different.

[ Slide.

So, doing a kind of an analysis of those,
we can readily appreciate that acute pain
characteristically is transient, it may be
recurrent, but it is always reversible. That is a
key elenment inplicit in our definition of acute
pai n, whereas, chronic pain, | think we can
usefully divide into two very broad categories

There are those patients who have
| ong-lasting pain which is reversible, so that if
the driving nechani smresponsible for that pain is
renoved, that pain will tend to di sappear, whereas,
there are other patients where the pain is truly
persi stent and we can even say irreversible.

I think these are very distinct
subcat egori es and we need to recogni ze and sol ve
t hat .

[Slide.

In terms of |ooking at pain intensity,
again, the issue is whether there is a continuum of

pai n mechani snms that can generate pain of different
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42
intensity divided between nild, noderate, and
severe, or whether each of these |evels of
intensity of pain reflect discrete nmechani sns that
operate, that are recruited at different |evels of
di sease or as new etiological factors cone into
pl ay.

Anot her inportant aspect we need to take
into account is when we | ook at the intensity of
pain that is experienced by an individual, whether
that reflects an increase in sone stinulus, some
external driving force, sonme disease factor, or
i ndeed, may be an alteration in the responsiveness
of the nervous system

Certainly, there is now increasing belief
anongst basic scientists that the responsiveness of
the nervous systemcan alter quite profoundly, and
an increase in intensity may not necessarily
reflect an increase in stimulus.

[Slide.

The sinple underlying approach to pain
until quite recently was that nmultiple etiologica
factors operating by neans of inflammtion, tissue
damage, nerve |esions, or a nunber of other ways,
could act on a highly specialized sensory apparatus

in the nervous systemto drive the synptons and
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signs that we now collectively call pain, and that
there was, if you like, this convergence of
etiological factors acting on the nervous systemto
initiate a set of changes which generated the
response that we interpret as pain and that we
coul d then subdivide the pain depending on the
etiol ogical factors, the duration, the associated
changes into different pain syndrones.

What | would like to argue today is that
we need to nove away fromthis very sinple nodel
and | would like to show you why it is neither
correct nor hel pful in defining the approach the
anal gesi cs.

[ Slide.

One of the nmain reasons is that it has
becone increasingly clear that we are dealing with
mul tiple distinct pain nmechanisnms. This is an
inconplete list. Alnbst certainly this list is
goi ng to change as our understandi ng of pain
i mproves, but it is clear that there is a distinct
mechani smthat is responsible for nociception by
which | nean the sensory nmechanismthat is
responsible for pain in response to a transient
non- damagi ng, noxi ous sti mul us.

There are distinct nechani sns that operate
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to alter the sensitivity of the high-threshold
noci ceptive primary afferents that are responsible
for nociception, and these changes at the

peri pheral terminals of these nociceptors are what
we call peripheral sensitization and are a mgjor
driver of inflammtory pain

In addition, it is increasingly apparent
that changes in the processing of sensory
information within the central nervous system that
collectively we can call central sensitization,
play a major role in the shaping of the pain
experience and may in sone individuals and in sone
situations be a major factor responsible for the
pai n.

After nerve damage, we now appreciate
there is the devel opnment of ectopic excitability,
sensory inflowwth a sensory stimulus. There are
al so increasing indications that |ack of inhibition
and structural alterations in the nervous system
may play a major role particularly in chronic pain
associ ated with nerve damage

Today, | amgoing to stick ny discussion
to the first three nechanisns and try and
illustrate how understandi ng of them has

inmplications for determning the efficacy of

file:/lIC|/WP51/wpfiles/0729arth.txt (44 of 353) [8/9/02 3:12:30 PM]

44



file:/lIC//WP5L/wpfiles/0729arth. txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

di fferent groups of anal gesics.

[ Slide.

In addition to nultiple pain mechanisns,
we need to recognize that pain is not a nonolithic
single entity. There are different pain synptons
that may conplicate a way to reflect these
di fferent mechani sns, and that if we use gl oba
pai n scores, we may be nissing sone of the
di fferent nmechani sns that operate in different
conditions, so it is inportant for us to appreciate
that there is spontaneous pain, pain that
apparently arises w thout any peripherals or
wi t hout any stinmulus, and evoked pain, pain that
occurs in response to some input.

Spont aneous pain itself nmay be divided
bet ween that that appears to derive fromthe skin,
fromthe superficial structures of the body, and
that which is deep. Indeed, there are differences
bet ween the pain that is continuous and that which
is intermttent, and clinically, we certainly
recogni ze that these are not the sane.

Evoked pain, again there is enornous
di fference between pain that is evoked by thermnal
and nechanical stinmuli, and it is inportant to

differentiate pain that occurs in response to a
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stimulus that nornally would not be painful, what
we call allodynia, and an exaggeration of the
response to a noxious stinulus, that which we cal
hyper al gesi a.

VWhat | would like to argue is that each of
these different categories reflects different
activities in the nervous systemand it is
essential in performng clinical trials to try and
capture as nmuch of this information because it
reflects some of the processing that generates the
pai n experience.

[ Slide.

To illustrate the points that | have nade,
I amgoing to | ook at the COX-2 selective or
specific inhibitors and try and identify from our
i ncreased know edge of the nmechani snms that operate
to produce pain, how there may be el enents of pain
that are sensitive to these classes of drugs and
others that are not, and for that reason, why the
di scussion of whether it is appropriate to discuss
gl obal anal gesics or even anal gesics that are
appropriate for all acute pain or all chronic pain
needs to take into consideration some of these
factors.

[Slide.
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So, to begin with, to conme back to
noci ception, as | said before, this is the term
that we use to describe the capacity of the nervous
systemto respond to particular intense stinuli,
noxi ous stimuli, those stimuli which have the
capacity to danmge the body.

These stinmuli are detected by highly
speci al i zed primary sensory neurons, the nociceptor
neurons, which respond only to intense, and not to
i nnocuous stimuli, and they feed into particul ar
neurons within the central nervous systemthat
transfers this information to that part of the
cortex that eventually results in the sensation or
the perception of pain.

This, if you like, is the "ouch" pain, the
pain we feel in response to a pinprick or touching
somet hing that is too hot or too cold, and clearly,
it has a major role as a protective nechanism an
early warni ng device, and that is sonething we need
to appreci ate because abolition of no nociception,
whil e appropriate in sonme conditions, such as
during surgical intervention, is not appropriate in
the chronic setting.

[ Slide.

How does nociception generate? Well, if
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48
we think back to 1992, we had al npst no information
on how noxi ous stimuli act on the nervous systemto
generate nociception, and in the last 10 years, the
progress has been extraordinary. Only in the |ast
few mont hs has the receptor, the CRML receptor been
cloned that converts cold stimuli into cold pain.

Heat pain is detected by a nunber of
different receptors. About five years ago, the
vanilloid receptor 1 was identified as being a heat
transfuser, and only in the last nonth has another
menber of the vanilloid famly, the TRPV3, the TRP
channel V3 been identified.

So, we now know t he individual ion channe
receptors that respond to these noxious stimli and
produce generated potentials. There are also
receptors that respond to chemnicals rel eased at the
time of tissue damage, such as bradykinin, the Bl
and B2 receptors, and we are at the point of
under st andi ng how i ntense nechanical stimuli are
transfused into electrical activity.

Now, the point of going through all of
these is that you will see there are no
prostagl andin receptors, there is no COX-2 here, so
that the process by neans of which an intense

thermal chenical or mechanical stinmulus produces

file:/lIC|/WP51/wpfiles/0729arth.txt (48 of 353) [8/9/02 3:12:30 PM]



file:/lIC//WP5L/wpfiles/0729arth. txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

noci ception is COX-2 insensitive. No anount of
COX-2 inhibitors given at anytime will affect the
way we respond to pinprick or heat stinulus, so
that COX-2 is not appropriate for that indication

[ Slide.

If we look at the transfer of infornmation
fromthe primary sensory neuron to centra
neurons--and this is an attenpt to cartoon the
central term nal of nociceptors and their synaptic
interaction with neurons in the spinal cord--we
have identified the key transmtters that act to
transfer this information.

There are both excitatory am no acids,
such as gl utamate and neuropepti des, such as
substance P, and they act on a nunber of receptors
on the postsynaptic neuron, both inotropic
receptors and metabotropic receptors, and these can
be nodul ated in different ways by a nunber of
receptors which play a role in inhibitory
mechani sns.

The GABAergic, particularly the GABA-A
receptors, which control presynaptic rel ease of
transmtters and a nunber of other receptors,
particularly the opiate receptors, which are

expressed both pre- and post-synaptically, and can
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reduce synaptic transm ssion.

So, opiate receptors and opioids, opiate
receptor activation and opioids can certainly
nmodi fy this transni ssion process and can reduce
noci cepti on, but again, you will see that there is
no COX-2 or prostaglandins involved in this, and
once agai n, nociception, both peripherally and
centrally, is not COX-2 sensitive.

[ Slide.

That is essentially the conclusion nade
her e.

[ Slide.

If we talk about COX-2 as being an
anal gesic, we need to take onboard that it is not a
gl obal anal gesic, it does not reduce all pain in
all circunstances, and it certainly will not reduce
noci ception, which is actually a desirable
consequence of all chronic usage as | have
i ndi cat ed.

[ Slide.

We now nove on to periphera
sensitization. This is the setting now where we
have inflammation in the periphery. The periphera
term nal of nociceptors are exposed to inflamuatory

medi ators, and this changes the peripheral term na
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51
in the way that this terninal can now be activated
by stimuli that have a lower intensity, so that
both stinmuli that would normally not produce pain,
and noxious stimuli produce a greater response, and
this creates the situation where we have what is
called primary hyperal gesia, which is abnornal pain
sensitivity in the site of tissue danage, and one
of the particular roles that periphera
sensitizati on has been shown to operate inis
primary heat allodynia, the reduction in the heat
threshol d for produci ng pain.

Normal Iy, we require stimulus of about 42
degrees for the conversion of a hot to a painfu
stimulus, but in the presence of inflanmation, this
can fall quite substantially.

What are the nechani sns involved in
generating peripheral sensitization? Well, they
are nultiple, but the one that I want to highlight
today is that as a result of the inflammtory
response and the rel ease of cytokines, particularly
IL-1 beta and TNF-al pha, there is the induction of
changes in cells surrounding the inflaned area of a
nunber of enzymes and growth factors and
chenoki nes, but the one here that | want to

enphasi ze is COX-2, but if COX-2 and phospholi pase
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52
are induced at the site of peripheral inflanmation,
that results after action by specific tissue
i sonerases and the production of prostanoids, such
as prostaglandin E2, which can then act on EP
receptors, prostaglandin receptors that are
expressed on the peripheral ternmnal of the primary
noci cept or.

Prostagl andin, when it acts on the
peri pheral termnal, does not directly produce an
activation of the peripheral termnal, it does not
itself produce pain. What it does do is alter the
excitability of the peripheral termnal, and we now
know how that occurs. It is via activation of
ki nases that are present in the peripheral ternina
t hat phosphoryl ate either transducive proteins,
such as the vanilloid VR1L heat transducer, reducing
its threshold of activation or it phosphoryl ates
ion channels that are present in the periphera
term nal making the peripheral term na
hyperexcitable, so that |ess of a stimulus or |ess
transducer action is required to activate the
peri pheral term nal

| indicate there is a northern blot on the
side showing that in normal skin, there is

undet ect abl e COX-2 | evels, but within several hours
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of peripheral inflammation, there is an enornous

i nduction of this enzyme, and the point being that
this particular painis COX-2 sensitive. You
cannot have COX-2 action if there is no target
COX- 2 expressed, but after peripheral informtion,
it begins to be expressed, so this particular
mechani smis COX-2 sensitive

There are, in addition to prostanoids,
ot her nechani sns that can drive periphera
sensitization, which nmeans that COX-2 inhibitors
may not conpletely elimnate this process.

Br adyki ni n, ami nes may al so produce these changes,
this activation of kinases, which can phosphoryl ate
some of these proteins.

Concei vably, drugs may be devel oped t hat
can bl ock these kinases and even their targets,
such as the vanilloid receptor or the ion channels,
and may actually totally abolish the changes that
are produced by peripheral inflammtion.

[ Slide.

I now want to nove on to changes that can
occur within the central nervous system changes in
the excitability of neurons which alter its
responsi veness, and the situation here is that we

now recogni ze that noxious stinmuli produced by
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irritants, tissue danage, inflammation, anything
that can activate nociceptors can result in a use
or activity-dependent plasticity within the centra
nervous system altering the excitability of these
central neurons, and this results in a situation
wher eby these neurons respond to normal inputs in
an exaggerated or abnormal way.

This generates two broad changes that we
can recognize in pain. One is secondary
hyperal gesia, which is a change in sensitivity to
pai n outside of an area of tissue damage or
i nfl ammati on.

Peri pheral sensitization contributes to
the pain sensitivity at the site of tissue damage,
but central sensitization, this abnornal
responsi veness of central neurons, contributes to
the change in sensitivity that spreads into nornma
non- damaged or non-inflanmed tissue outside the area
of tissue damage.

One particul ar nechani smthat we now
recogni ze as being driven by central sensitization
is tactile or brush-evoked allodynia. This is the
pai n that can occur by the activation of norma
| owt hreshol d mechanor eceptors that woul d be

activated by lightly touching or brushing the skin.
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After the induction of central sensitization, such
stimuli can begin to produce pain, and this is a
reflection of this nmechani sm

[Slide.

The reason why central sensitization
produces changes in pain is it turns out that the
pai n projection neurons within the nervous system
do not exclusively receive input from nociceptors,
the high-threshold sensory fibers.

They receive, in addition, an input with
weak synaptic input fromlowthreshold
mechanoreceptors. This synaptic is normally too
weak to drive the cells, so that activity generated
by light touch, nmovenent of a joint will not
normal |y generate an output in the pain projection
neurons, but if the excitability of the centra
neurons i s increased, then, this normal input in
normal, | owthreshold nechanoreceptors can begin to
drive these abnormally excitable central pain
proj ection neurons and result in the recruitnent of
pain in response to this normal input.

This is the mechani smfor brush-evoked
mechani cal al | odyni a.

[SIide.

What actually produces the increase in
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excitability of the central neurons and the
specific details are not inportant for the purposes
of this discussion, but just to say that it turns
out there are two phases to the production of
central sensitization.

There is an acute phase that occurs within
seconds of the activity of nociceptors. |f you
activate nociceptors intensely, and this can be
done by an irritant stinulus or heating the skin or
ti ssue damage, that will result in the rel ease of
gl utamate and beyond it, if there is enough
glutamate released as a result of repetitive
activity in nociceptors, that will induce
activation of intracellular kinases, cyclic
AMP- dependent protein kinase A, and
cal ciumsensitive protein kinase C, which will
phosphoryl ate the receptors and ion channels on the
postsynaptic menbrane, altering their
responsi veness.

So, there is an activity-dependent change
in the excitability of the postsynaptic nenbrane
due to the synaptic rel ease. Again, you can see
that while there are nultiple players invoked in
here, COX-2 is not a feature. So, this conponent of

central sensitization, the acute conponent that is
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switched on al nost inmediately by intense
noci ceptor activity is not COX-2 sensitive.

[ Slide.

However, it turns out that periphera
inflammation, in addition to inducing COX-2 in the
site of tissue danage, as | have indicated, also
i nduces COX-2 within the central nervous system in
the spinal cord, and this occurs after severa
hour s.

The question is does this have any role in
central sensitization.

[ Slide.

Well, there are two things to first
recogni ze, is that the central induction of COX-2
occurs only in response to peripheral inflanmation,
and not in response to peripheral nerve damage, so
again, we need to differentiate when we are | ooking
at this mechanismthe way it operates after tissue
damage and inflamation is quite distinct from what
happens after peripheral nerve injury.

It turns out that the | ate phase of
central sensitization, that phase that occurs hours
and days after tissue damage does invol ve COX- 2,
because COX-2 begins to be induced in neurons

within the central nervous system produces
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prost agl andi ns whi ch have multiple actions,
increasing transmtter rel ease, increasing the
excitability of postsynaptic receptors, as well as
bl ocki ng sone inhibitory actions.

The net result is that the increase in
excitability of central neurons acutely is not
COX-2 sensitive, but that which occurs sonme hours
after tissue damage begins to have a conponent that
is COX-2 sensitive.

[Slide.

So, the conclusions | would |like to nake
fromthis is that there are COX-2 sensitive
peri pheral and central conponents of inflammtory
pai n, but not necessarily of the pain associated
wi th peripheral nerve injury, that COX-2
i nhibitors, as an exanple, can only act when their
target is expressed. It needs to be induced. This
takes a finite amount of tine.

The cytokines IL-1 needs to produce, it
needs to act on cells, which then switch on
transcription factors, such NF kappa B, which then
switch on the COX-2 gene, the nessenger RNA has to
be made, translated into protein, and this needs to
be transported to the appropriate place in the

cell.
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This takes several hours, so that after
peri pheral inflammtion, you only get a COX-2
sensitive conponent when the COX-2 is expressed and
t here.

There are al so non-prostanoid contributors
to inflammatory pain, and this may expl ai n why
COX-2 sel ective or sensitive inhibitors cannot
produce a conplete relief of pain. Oher
mechani snms continue to operate. So, that may
contribute to the ceiling effect of these class of
drugs.

I have already nentioned that periphera
nerve injury may nhot be present.

[ Slide.

So, | think we need to consider then what
are the nodels that are appropriate for |ooking at
the rel ati onship between etiol ogy and the synptom
that we call pain.

Wel |, one possibility may be that
different etiologies may act on the nervous system
to produce different distinct nechani sns that may
produce particular synmptons. |f you need to treat
the particular kind of pain associated with a
particul ar etiology, you can target the individua

mechani sm
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Unfortunately, the reality as far as we
can judge is nore like this, that a single
etiological factor can operate on the nervous
systemto operate nmultiple nechanisns. Periphera
sensitization and central sensitization are not
i ndependent, both can be swi tched on by periphera
i nfl ammati on.

Peri pheral nerve injury can produce both
ectopic excitability and central sensitization, and
part of the challenge that we have is to try and
identify the Iinks between different etiol ogica
factors and the nechani sns they operate, as well as
how t he different nechani sns can change, produce
the synptonms that the patient conplains of.

[ Slide.

What | would like to try and suggest is
that we need to differentiate between anal gesic
drugs, drugs where the inplication is a gl oba
relief of pain, and drugs where there is a
reduction of the abnormal sensitivity of the
nervous system and that this is a usefu
di stinction.

I hope | have indicated to you that both
the tenporal and intensity characteristics of pain

do not, by thenselves, reflect nmechanisns, that
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they are different nmechanisns that can operate to
produce both acute and chronic pain, and that for
this reason they may not, by thensel ves, be usefu
predi ctors of anal gesic action.

I would Iike to argue that as we begin to
under stand nore about pain mechani snms and the very
particul ar nechani sns that individual drugs have,
that it is this conbination that is going to
provi de the nost useful input for deternining
i ndi cation and efficacy.

[ Slide.

In order to make progress, we need to nove
away from using exclusively global pain scores as
our outconme neasures. W need outcone neasures
that are sensitive or specific to particular
mechani sms, and that is a big challenge

We need clinical trials that can validate
mechani stic hypotheses and that are desi gned
specifically to address the issue of which drugs
acting on which mechani snms can alter the synptons
in particular groups of patients.

W need to consider |abeling clains and
the like to the action of drugs, with the
interaction of the drugs with specific pain

mechani sns, as well as the nore traditiona
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approach, which has been enpirical trials |ooking
for efficacy.

My final conclusion is that | think--and
this overlaps to some extent with the coments made
by JimWtter--are there going to be gl oba
analgesics. | think this is unlikely.

Pai n has too nany different nechanisns
operating that it is very unlikely that a single
drug is going to affect all of themand that the
chal l enge we have is to try and optinize the way to
det ect which particul ar nechani sns an i ndivi dua
drug is operating to see the utility of bl ocking
that nmechanismfor particular groups of trials and
let that drive the |abeling of the drugs.

Thank you.

DR FIRESTEIN: Thank you very nuch for an
excel | ent di scussion

Di scussion Points #1 and 2

DR FIRESTEIN. At this point, we can nove
into sone of the discussion issues that were raised
by Dr. Sinon and the Agency. | believe that we
were going to discuss Points No. 1 and 2. | will
just read the first one and then open it to the
group for conment.

1. A revised anal gesic guidance may
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i nclude indications intended to informlabels for
the managenment of acute versus chronic pain, rather
than a general pain claim Please coment on the
clinical relevance of this distinction in ternms of
ef ficacy and safety.

if there is anybody who would |ike to get
the ball rolling here? | suppose that then becones
the Chair's prerogative to coment and then have
everybody di sagree with ne.

I think that the discussion that we have
al ready had, defining the distinct nechani sns of
pai n, raised sone of the issues about separate
| abel s for acute versus chronic pain as opposed to
a general pain claimversus a specific claimthat
i s mechani sm based

I think in particular, one of the things
that was di scussed earlier was the question of
whet her chronic pain in sone cases nerely
represents persistence of acute pain nmechani sms,
and how can one distinguish that in a chronic pain
| abeling is going to be quite difficult.

I don't know, Dr. Wholf, you nmight want to
comrent on that particul ar aspect.

DR. WOOLF: The point | was trying to nmake

using the COX-2 inhibitors would be, to get down to
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specifics, that although they nmay have an

i ndi cation for chronic pain based on a nunber of
replicate trials showing efficacy in chronic pain,
the evidence indicating that there is no COX-2

i nduction of peripheral nerve injury, which may
certainly produce chronic pain, would indicate that
nmost patients with neuropathic pain nay not respond
to COX-2 inhibitors, so that an indication of
chronic pain by itself is inconplete and may | ead
to inappropriate use of anal gesics, which nay not
have efficacy in certain particular groups of
patients.

So, the issue then is does chronic pain,
by itself, have a neaning. | think we have just
got to be alittle cautious of that.

DR FIRESTEIN: | guess on the other hand,
it mght at least bring us a little closer to
reality as opposed to a nore global pain
i ndi cation, in other words, although there are
clearly limtations between acute versus chronic
pain, that is less problematic than trying to have
a gl obal pain indication that would cover al
aspects of all pain indications.

DR. MAX: Gary, you have already in your

question, you already indicated that this
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65
distinction is mechanistically insufficient,
because you said chronic back pain can have acute
inflammation on top of it. | think it is clear
fromdifford' s talk that this does not do very
much for us with mechanisns.

However, just froma practical clinica
setting point of view, | think it is clear that
when we tal k about acute pain, we are tal king about
a specific clinical orientation of the patient.
They have sudden bad pain and they are willing to
do anything they can for a few days to handle it,
and a little bit of inmpairnent of work m ght be
okay.

On the other hand, in chronic pain, we
really need evidence fromday-in, day-out living,
not just the single dose trial, that the patient
has got to be able to live with the anal gesic
regi men and the way of evaluating it is going to be
much different.

So, | think the main argunent for this
division being inportant is the practica
consi derations, the clinical setting, are so much
different that they really inmply conpletely
different clinical trial designs.

| mean once we take each, then, we can
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bring in sone of the mechanistic considerations
that will be hard

DR FIRESTEIN. Dr. Brandt, did you have a
coment ?

DR. BRANDT: Yes. | think, Dr. Wolf,
that was really a beautifully lucid and usefu
di ssection of nechanisns. To bring it to
osteoarthritis pain, | would like to ask whether it
suggests a research approach

Nonsteroidals for patients with
osteoarthritis inprove pain on average, on visua
anal og scal es, 20, 25 percent. Sone patients get
terrific relief, sone patients get worse, but on
average, 20, 25 percent.

If you add acetam nophen to a
nonst eroi dal, you get a further increnent, but
there still is a significant amount of residua
pai n. Based on what you said, presumably, there is
anot her mechanismthat is driving it, how does one
get at that, how does one study that to know what
sort of drug m ght be useful or mght be reasonably
tested to get at that residual pain.

DR. WOOLF: Chronic osteoarthritis is a
very interesting disease froma basic science point

of view The problemwe have is that there are

file:/lIC|/WP51/wpfiles/0729arth.txt (66 of 353) [8/9/02 3:12:30 PM]



file:/lIC//WP5L/wpfiles/0729arth. txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

very poor preclinical nodels that it is very
difficult to test in the preclinical setting what
t he mechani sns are.

The fact that there is a response, even
t hough nodest, to standard NSAI Ds when in nost
patients there is not ongoing inflammation, raises
the i ssue of where is the COX-2 that presunably
they are acting on, so | think the first research
question is, is this a disease of the periphery in
terms of COX-2 nmechanisns or is the COX-2 induced
in the central nervous system

The fact that there is an additiona
contribution of acetam nophen would inply that that
is likely to be the case.

The ceiling effect of NSAIDs is as you
i ndicate, and the fact now with the
second- generation COX-2's, where the doses can be
pushed to a | evel where all conceivable COX-2 is
likely to be inhibited certainly indicates that
there is a residual mechanismthat is not COX-2
sensitive

What it is, is obviously the big
chal l enge, and | could speculate, but | think this
is where new drugs with new targets are coning onto

the market. Sonme of them nmay be useful by
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thenselves, but | think in clinical practice, we
know al ready that polypharmacy is a standard way in
whi ch patients are treated

So, it is very likely that these new
drugs, acting on different independent targets,
will have a role, sonetines by thensel ves, but
often in combination with existing therapy.

DR. FARRAR: Understanding that even in
the realmof arthritis, it is very often difficult
to identify in any given patient the prinmary cause
for their disconfort, | wanted to ask Dr. Wol f
whether, if we were able to identify a subset of
arthritic patients who had, in fact, a very sinilar
peri pheral mechani sm whether that nice
pat hophysi ol ogy slide you showed with all the
various mechani snms, whether all of those mechanisns
woul d apply in every patient or whether, in fact,
there woul d be within even a nechani stic approach,
differences in the way that a particular patient
responds to both the pain and the underlying
treatnent based on the fact that some nmay have a
predom nance of one kind of receptor over another
or a predom nance of one response over another.

DR WOCLF: | think it is even nore

conplicated than that. | think it is not only the
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probl em that individual patients within a
particular group or clinical entity, a particular
formof arthritis may have different nechanisns,
but an individual patient over the evolution of
their disease will alnost certainly have different
| evel s of contributions of the different
mechani sns.

The challenge is howto identify them and
the fact, the coment that was nmade that sone
patients may respond extrenmely well to NSAIDs than
others, | think that gives part of the clue.
think one of the tools that we are going to have to
use are drugs to try and identify mechani sns.

Those patients who respond very well to
COX-2 inhibitors, by definition, we are defining at
| east one component of their pain is COX-2
sensitive, whereas, those patients that don't,
assuning the drug, the notions of bioavailability
or PK, we can conclude that in those individua
patients, there is not a COX-2 conponent.

So, | think we are going to have to use a
conbination of trying to link up synptons with
mechani sms, which is difficult, but not inpossible,
as well as the responsiveness of the patient to

very specific fornms of therapy.

file:/lIC|/WP51/wpfiles/0729arth.txt (69 of 353) [8/9/02 3:12:30 PM]



file:/lIC//WP5L/wpfiles/0729arth. txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR SHERRER: A question as it relates to
chronic pain, because it was nmentioned earlier by
Dr. Wtter, and it is certainly true clinically,
that there are two types of chronic pain. There is
the chronic persistent pain, and there is the
chronic acute intermttent pain or intermttent
pai n at |east.

Do those patients represent people with
repetitive acute pain mechani sns even though it is
one di sease, such as the osteoarthritis patient who
flares every few weeks or with a weat her change or
with activity, or, in fact, is that a different
mechani sm of chronic pain?

DR. WOOLF: | gave an exanple just to try
and differentiate in the nost gl obal sense, but
there will again be patients, such as those with
trigem nal neuralgia, who will also have
intermttent pain where the nechanismwll| be
conpletely different froman QA patient with flare,
so | hope | didn't give the inpression that that
represents two distinct nechani sns.

There may be again nultiple nmechani sns
that operate between those two classes, but | think
we are all aware of patients who have QA of the

hi p, when the hip is replaced, can do extrenely
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well with mininml recurrence of pain, where there
are patients with peripheral neuropathic pain where
the neuroma is renoved, and they have a transient
response and the pain conmes back, so the point
being that in sonme cases, renoving the etiol ogy,
the cause, the hip, can actually renove the pain,
whereas, in other patients, it appears as if the
mechani sms have now been hard wired, if you like,
and are resistant to, are no longer driven by the
initial disease process

DR. FIRESTEIN: Let's conme back to one of
the issues raised here, and that is whether or not
there is utility to differentiating between acute
versus chronic pain as conpared with a general pain
claimand, in particular, issues that relate not
only to efficacy but safety.

One exanpl e of that would be for the
sel ective COX-2 inhibitors where one dose m ght be
approved for the treatnent of acute pain and has
had either a dosage creep that has then at least in
the clinic led to use of sone of these higher doses
for chronic treatnment, and sone of the safety
i ssues may not have been addressed in the clinica
trials because of that.

Does anybody have a comment? Yes.
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DR ELASHOFF: What | wanted to ask is in
the first day or so of pain, if you are |abeling
things for acute or for chronic, does one know in
t he begi nni ng whet her you ought to be using the
ones | abel ed for acute, because you don't know
whether it might turn out to be chronic or not, or
m ght you have the know edge to say you ought to be
starting in with chronic, so would one al ways start
with acute things and then switch, or does one
potentially have the know edge at the beginning
that you might start out with chronic things.

So, it seens to me that the issue of the
| abeling has to also say, well, practically
speaki ng, how woul d you know in any given situation
whi ch ones you are going to be using.

DR, FARRAR. | think we need to very
carefully differentiate between how we use the
medi ci ne and what we are treating. The question
you are asking really relates to whether the
medi cine is used over a long period of tine or
whether it is used over a short period of tine.

I think the issue is not answerable from
an acute or chronic perspective. |If you take
m grai ne headache, there are nedicines that are

used to prevent it, that are used regularly over a
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| ong period of time, and then there are medicines
that are used to treat it, which may be used over a
very short period of tine.

I think we need to differentiate between
whether it is used over a long or short period,
whi ch can be done in a label, to say this drug can
only be used for, it has only been shown to be safe
for six weeks versus saying whether you are
treating acute or chronic pain. | think those two
are very different.

DR. CUSH. But aren't you just saying the
same thing? | nmean it is acute, a short period,
and chronic if it's long term W know that based
on what the etiology of the pain is, the problem
whet her it's postsurgical or dysnenorrhea or
m grai ne, what our goals are as far as short term
or long term

But the terns of acute therapy and chronic
therapy are useful. They dictate how we use these
drugs. They dictate our expectations for these
drugs. To go with a nore general pain claimis too
vague and not applicable to many patients that we
use.

DR FARRAR  But don't confuse acute

treatnent and chronic treatnment with acute pain and
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chronic pain. As was said here, you don't know
when you start necessarily whether it is going to
be a 2-day treatnent or a 10-day treatnent.

DR CUSH. | think nost physicians do know
when they start out w th managi ng pai n what the
goals are for pain managenent. Now, it is not to
say that patients who start out with a mnigraine
don't have a migraine that m ght be extendi ng out
beyond a few days, and acute therapi es may not
work, but | think that there are goals when you
make a di agnosis and see a patient as far as
whether it is going to be short-termtherapy or
| ong-termtherapy.

DR. WoOD: | also found the last talk very
interesting, but it seens to ne the question that
we need to debate is where the science is with this
and whether the science is mature enough to
actual | y nake decisions on this.

I mean | would characterize this as being
a bit like, say, leukenmia. Leukemais
characterized by an increased white count, and
clearly the nmanagenent of |eukeni a depends on
knowing a ot nmore than just that the number of
white blood cells is increased.

You need to know the etiology, you need to
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know t he subset of patients, the subset this
patient belongs to in order to define an
appropri ate therapy.

So, ny question | think is the follow ng -
is the science mature enough or likely to becone
mat ure enough in the foreseeable future to divide
patients into subsets based on the kind of
divisions that Dr. Wolf described, and are we or
will we be at a stage in the near future when we
coul d nake treatnment decisions based on such
subdivisions, or alternatively, is this solely at a
stage where this should guide or direct drug
devel opnment, and are you proposing this, not as a
treatment deci sion paradigm but one that would
allowus to identify potential new targets for drug
devel opnment, which--and this is inmportant for this
di scussi on--which we would then need to define in
some way, a way in which we would approve the drug,
because it is inprobable that the approval will be
based on some surrogate for the subsets you are
tal ki ng about.

Does that make sense?

DR. WOOLF: Yes, | think so. The
situation we are at currently has been based on the

experience with both NSAI Ds and opi ates, and we now
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have a sense of which patients are likely to
respond, the kinds of outconme neasures that are
sensitive to that.

My concern is that the basic science is
now reveal i ng new targets which industry are
devel opi ng new nol ecul es, and the current nodels
that the 1992 Guidelines reflect are not
appropriate for that, that if we use these nodels,
there may be heterogeneity of mechanisns in the
patient groups that we study that will dilute the
out come nmeasures to a point where it may look as if
there is no efficacy globally, whereas, in fact, in
t he subgroups that do have the particul ar
mechani sms, you woul d get very high efficacy, and
that was a point that was raised by Dr. Fang
earlier, that the responder rate nay reflect the
different incidences of nechanisns.

W are at a transition point where it is
difficult to predict exactly how useful clinically
the identification of nmechanisns is likely to be,
but I think equally, there is now enough evi dence
fromthe COX-2's where we are defining exactly how
they produce the effects and efficacy to recognize
that we can divide patients into COX-2 sensitive

and COX-2 insensitive groups.
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1 Wth that know edge, we can identify sone
2 of the best ways to identify efficacy, as well as

3 clinical utility.

4 DR. WOOD: But presumably, the COX-2

5 insensitive group includes all of the above, | nean
6 everything that is not prostanoids nediated, so the

7 het erogeneity in that group is probably at |east as

8 |l arge as the heterogeneity in the total group. It
9 is just lacking the prostanoids insensitive group
10 So, how woul d you gui de either therapeutic

11 deci sions on the basis of that, or alternatively,
12 and nore inportantly | guess for this group, how
13 would you guide the definition of patients to

14 include in the trial that woul d denpnstrate such
15 efficacy, that is not just an excl usion?

16 DR WoOD: Well, in terns of COX-2's, for
17 exanple, that if the COX-2's have a | abel for acute
18 pain, | think that would be too generous in the

19 sense that procedural pain, pain associated with
20 m nor acute procedures that woul d generate

21 noci ceptor pain, would not be sensitive to COX-2's,

22 and therefore, that woul d be an inappropriate

23 usage.
24 Equally, there is mninmal clinical data
25 available, but if there were, | think it is likely
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that postherpetic neural gia and di abetic neuropathy
are going to turn out not to be COX-2 sensitive, so
that a chronic pain indication, a global chronic
pain indication for COX-2's again would be
i nappropri ate.

There woul d be sone patients where that
woul d not be likely to produce efficacy. The
problemis there is still heterogeneity in the
other groups, | accept that, and that is what nakes
it very difficult.

DR. FIRESTEIN: Dr. Ashburn, any coment?

DR, ASHBURN. One thing | wanted to point
out is that we have been tal ki ng about severa
different definitions of acute versus chronic.

Dr. Hertz tal ked about that the 1992
advi sory on anal gesi c drug approval discussed the
concept of acute pain as being pain that existed
very early on, had a fairly sudden onset and a
short duration of action, and chronic pain was pain
that had persisted for six weeks in a cancer
patient, although |I have cancer patients who woul d
say that if it persists for two day, it is chronic,
and chronic pain, for people who are not dying of
cancer, has to last six nonths before it neets the

definition.

file:/lIC|/WP51/wpfiles/0729arth.txt (78 of 353) [8/9/02 3:12:30 PM]



file:/lIC//WP5L/wpfiles/0729arth. txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Dr. Wolf gave what | believe is a nore
appropriate definition regardi ng the expected
i mpact on the body and the expected reversibility
of the pain.

On the other hand, sone of the other
speakers have really alluded to sonething which may
be nore inportant with regard to drug review, and
that is, the duration of therapy, which is nuch
nmore different, if the expected therapy is of short
duration rather for long-term chronic delivery.

I want to just point out that one issue
has to do with regard to safety and durability of
effect, which | think are very inportant factors
that need to be investigated when a nmedication is
bei ng | ooked at for outcone. The other one has to
do with defining different disease states with
which to do studies. That had to with appropriate
| abeling with regard to dosing interval

DR FIRESTEIN. That actually begins to
bring us towards the second question. W have a
coupl e of other comments that people wanted to
make, and then we will nove on. But | think nost
peopl e here seemto be in agreenent that a genera
pain claimis rather vague and it is going to be

difficult to approach froma mechanistic or even a
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clinical perspective.

I think one of the things that we night
want to consider, after hearing the el egant
di scussi on on pain nechanisns, is in addition to
acute and chronic, whether or not there m ght be a
place for a third category, such as acute
persi stent, where patients that have acute
mechani sms of pain, that are persistent and
reversible, but need to take the nedication for a
prol onged period of time, mght have even different
criteria than other chronic indications.

Dr. Cush was next, then, we will get a
coupl e of other comments, and then we will nobve on

DR. CUSH. M comment is to Dr. Woolf. |
think that nany of us would like to see pain
defined nmechanistically in an effort to better
control pain, nmaybe use conpl enentary reginens to
get nore total control, if that were possible, a
di sease, such as osteoarthritis, but at this point,
woul d you not say that we can maybe define
mechani stically how certain drugs may work, and
that might well go into sonme of the preclinica
wor k that would go into nmaybe how a drug is defined
as far as its nechani smof action, but we do not

yet have the tools to define nechanistically how
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these drugs work in clinical trial meaning that we
don't have the tools for different di seases to say
that this going to be a peripheral sensitizing drug
or central, and whatnot.

DR. WOOLF: If we conduct clinical trials
the way they have been at the nonent, then, the
answer i s yes, because gl obal pain scores are not
going to identify mechani sms.

The big issue there is if we can gather
nmore i nformation, for exanple, | indicated the
peri pheral sensitization had a particul ar property,
whi ch is abnormal heat sensitivity in the site of
i nfl ammati on, whereas, central sensitization was
associated with tactile allodynia.

Now, if that inflammtion were collected
as part of secondary outcone neasures, maybe we
could get an indication whether new fornms of
therapy acted on those particul ar nechanisns in
addition to whatever global effect they had on pain
scores.

So, | think we need to nove from seeing
pain as this nonolithic entity with a single
expression, which is what the patient feels, to try
and collect nore data, in the sane way that if we

| ook at heart failure, we would make a nunber of
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82
measur enents - peripheral edema, hypertension,
cardiac output, and treat those specifically.

I think we need to do the sane with pain.
The trouble is we are not exactly sure of the
durability of these different conponents and their
reflection to nmechani snms, but | would argue gl oba
pai n scores, by thenselves, are too insensitive to
pi ck up these individual nechanisns, and therefore,
sonme drugs with sone utility may be | ost.

DR FIRESTEIN. Two ot her quick conments.
Dr. Davidoff, did you have a conmrent to make, and
then Dr. Abranson, and then we will nove to the
second i ssue.

DR. DAVIDOFF: Yes, | would also like to
add ny appreciation for the discussion, which
think was very lucid. But in thinking about that
and sone of the other coments, it occurs to nme
that there mi ght be another spectrumin which to
make useful distinctions, perhaps even in terns of
| abel i ng.

That is, there appear to be certain
clinical situations which are anal ogous to sone of
the, as you put it, preclinical nodels where the
mechanismis relatively pure, and the nodels are

chosen to be able to study a particular type of
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pai n.

There are others, nostly clinica
situations, where it seens pretty obvious that the
mechani sms are mxed, and the difficulty is trying
to sort themout on some clinical basis whether it
is fromsubtle clinical cues, maybe the devel opnent
of testing that would allow you to identify the
mechani sm or the therapeutic trial

The power of a therapeutic trial, as
Al astair has suggested, nay actually reenerge as
somet hing very powerful, just the way the treatnment
of hypertension has evolved, so that it is not
cl ear.

There are certain relatively pure forns of
hypertension, |like a pheo or primary al dosteronism
where the treatnment is highly specific and narrowy
defined, whereas, with nost hypertension, it is
much nore difficult, and, in fact, patients are put
on one drug and then a second drug, and a third
drug, and nowadays, frequently four drugs, and the
therapeutic response is really the way the
diagnosis is nmade, if you were smart enough to know
what each of those drugs was doing.

So, | wonder if it mght be useful to add

sort of a dinmension of purity versus--how shoul d
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say--pure versus ni xed nmechani sns as bei hg one way
to consi der approaching the |abeling.

DR FIRESTEIN: Dr. Abranson

DR ABRAMSON: | think I had a related
comrent because it seens that the issue is |less
whet her we shoul d have an acute versus a chronic
| abel, which | think we shoul d because of the
different clinical syndromes, but the issue is the
het erogeneity of what we are going to be calling
i ndi cations for clinical pain, and having to
grapple with, it that too broad a concept.

I nmean you are describing different pain
mechani sms, and whether we will have a broad-based
| abel is something | think is going to be difficult
to grapple wth.

| ama little concerned in that context,
therefore, that to try and di chotom ze nechani sns
may be premature, in other words, many of these
syndrones have to be mxed, as was just said, and
some of the science is early and sone of the
observations don't take into account perhaps the
ki neti ¢ changes over tine.

So, | guess the question again for Dr.
Wool f is how advanced are the preclinical nodels in

terns of the expression of the different nol ecul es
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in the central and peripheral system and how ni ght
we think about, when we do clinical trials in
chronic pain, differentiating these different
mechani snms based on tissue expression of sone of
t hese nol ecul es.

DR WOOLF: | think your point is well
made. W are certainly at a point where |I think it
is appropriate to discuss it and to try and build
in our view of the way in which pain is generated
to take into account nechanisns, but this is early.

This is a point where the kinetics | agree
are poorly defined particularly in patients.
Unfortunately, many of the changes, the expression
of different nol ecul es occur within the nervous
system so access in patients to tissue to actually
determine themis extrenely difficult.

The reliability of aninmal nodels for
clinical diseases is a separate issue, which is
obvi ously conplicated, but | think we just need to
try and include this as part of our operating
definition of what pain is, and not just ignore the
mechani sm particularly since we are at a point
where we are about to get new fornms of anal gesics
that have actions that are different NSAl Ds and

opi ates, and as a consequence, nmay need different
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out cone neasures reflecting the action of a
particul ar mechani sm

So, we are not there yet, but | think we
are a point where, as new trials have been
desi gned, we may need new approaches to them

DR FIRESTEIN. Actually, we have been
mgrating slowy towards Di scussion Point 2, which
specifically asks about nechani stic approaches
versus clinical approaches, and naybe we can steer
for the final five or 10 m nutes of the session,
the conversation towards the utility of those two
approaches, whether scientifically we are at the
poi nt where we should be focusing strictly on
mechani stic targets or whether or not the gold
standard will be the patient's clinical syndrone.

DR. MAX: Let nme follow up on Dr. Wod's
question on where are we with the science of
clinical analgesia. | think it is pretty primtive
conpared to the animal nodel s because pain is a new
enough field, with so few clinical investigators,
nmostly doing single center trials, that we haven't
had the size of the clinical trials conbined with
the rigor to answer these questions.

I think we agree that we are mamml s, and

if Aifford can denpnstrate all these different
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mechanisnms in rats, we can in people, and there are
a nunber of examples in the | aboratory wth humans
where we can do, say, a selective nerve block and
knock out one kind of pain.

We expect that if we | ooked hard enough
with the right tools and the |arge cohorts in many
industry trials, we mght find sone interesting
correlations to learn how to use the drugs better.

That is why better tools, if we could
devel op the equivalent of the arthritis trial
groups' scales, we mght find things, and | think
Clifford's group is working on this, but we are
quite prinmtive, like we have just done a tria
wi th Hopkins | ooking at a crossover trial of
pl acebo tricyclics and opioids in postherpetic
neuralgia in 70 patients, and we find that one
group responds to opioids, and an i ndependent group
responds to tricyclics, but to really prove that,
you woul d need to replicate, you would need to give
the patient back the same drug.

We haven't separated that fromthe
possibility of randomvariation. So, |I think the
problemfor this commttee is to provide enough of
an incentive for industry trials to try to look for

mechani stically based advant ages.
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I don't think we can count on that com ng
out, but |I think if we look a little harder, they
are going to energe

DR. FI RESTEIN. Ken.

DR. BRANDT: | don't think that Question 2
is necessarily an either/or proposition. Coning to
responsibilities of safety and efficacy and | ooking
at drugs, if we come back to a way guidelines for
managenent of QA both by the ACR and by ULAR
basi cally recommends starting with acetam nophen,
and if that doesn't work, noving on basically on
NSAl Ds, and so on

It occurs to me in thinking about Dr.

Whol f's coments, we don't know how patients who
fail acetam nophen respond to an NSAID. W assune
that they are NSAID responsive and they will do
better. We don't know that, and it might be useful
interms of this dissection, admttedly at a very
crude level and admittedly with the caveat we don't
have a clue how acet ami nophen works, to get that
sort of information in and see whether
acet am nophen failures, how frequently they respond
to NSAIDs and to agents that performdifferently
than COX-2 inhibition

I think there is a place to start in this,
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taking a disease that is understood to sone extent.

DR. FIRESTEIN. But is it nore useful to
have a nuscul oskel etal approach or a nechanistic
approach for these drugs, for instance, do we need
to have separate rheumatoid arthritis and
osteoarthritis indications?

In spite of what has been said, there
actually is a fairly prom nent inflammtory
conponent, for instance, do we want inflanmmtory
pai n versus non-inflammatory pain, for instance, in
muscul oskel et al di seases.

DR BRANDT: Well, | think the issue is
that there are a nunber of origins of pain beyond
inflammation. There is not any di sagreenent that
QA has an inflanmatory conponent, but, for exanple,
| think that bone pain may be significant in
osteoarthritis because of the alterations in bone
henodynani cs

That mi ght evoke interest in a whole
different class of drugs that would be relevant to
QA pain, vaso-active types of nedications, that it
provi des an opportunity by considering the
pat hophysi ol ogy of the disease, and | think you
woul d agree there are differences between RA and QA

in a broad sense, not just with regard to pain or
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i nfl ammati on.

That m ght provide opportunities to
expl ore different approaches to devel opi ng di sease,
per haps specific anal gesi cs.

DR. KATONA: M question is for Dr. Wolf.
Do you have any idea on the devel opnental aspects
of the different pain nechanisns? Just working
along with children and adults, it is very obvious
that in any inflammtory di sease children, who have
somewhat |less pain, it is easier to be controll ed,
as well as acute situations don't get chronic as
often as adults.

I amjust wondering if you have ever
| ooked at or whether you have any data on it.

DR. WOOLF: There certainly is a major
interest in the devel opnental aspects of pain, and
this is an area that I, nyself, do not work on, but
it appears as if the very early interventions in
neonat es may have consequences, |ong-term
consequences that are quite different froma
simlar intervention in children and adults. That
is one aspect that needs to be | ooked at, and then
the separate aspect of the responsiveness of
children thensel ves.

That rai ses the whole issue of what are
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the mechani sns that operate or are responsible for
the conversion of acute pain to chronic pain. W

have heard di scussion earlier of when you are

gi ving an anal gesic acutely, you may not know

whet her the patient is going to require that for a
| ong tine.

Qur know edge of why sonme patients go on
to devel op chronic pain, and others do not, is
qui te poor, and the difference between children and
adults in that is certainly an inportant issue.

DR. FARRAR: | think the discussion point
asks the question of whether a nechanistic approach
or a clinical approach has a rationale, and | think
that what we are hearing fromDr. Wolf and Dr.
Brandt, and others, is that both of themare
clearly applicable to the appropriate use of any
medi cati on.

It seens to nme, though, that the point
before the FDA is that we are not yet at the point
to be able to nechanistically identify each and
every patient that conmes to see us. W are also,
frankly, not even able to clinically identify at
the begi nning, the underlying clinical reason for a
patient's di sease process the first tine they cone

to see us.
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Under standi ng that the nature of the
science of nedicine is still very nascent, it is
still very much at the beginning, that it is
appropriate to consider the way in which a drug is
| abel ed, to consider the way in which patients
present and the way in which physicians will then
treat them

I ama neurologist. | would |ove to know
what the underlying nmechanismis of half the
patients that | see who cone to me for pain. In
fact, | can't do that, even in patients with the
sanme di sease process, we cannot identify,
necessarily identify their response.

I n thinking about how a drug conpany
therefore nmust performtests to | ook and see
whet her the drug is working, | think it needs to
focus on the way in which patients present, so that
if we can devel op a nechanism Dr. Max was
suggesting, a nechanismto be able to actually
identify certain subgroups, then, it makes sense to
performtrials in those particul ar subgroups.

Until that science catches up, we are left
with treating patients with osteoarthritis.
Treating patients with osteoarthritis neans testing

in osteoarthritis and understanding that the
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under|lying nechani sns may be very different in that
same patient.

Where that leads to is again the issue of
differentiating between the |l ong-termuse of a
medi cation and treating a | ong-term process,
because the two are very different, and | think we
need to stick with the way in which nedicines are
likely to be used for the tine being.

DR FIRESTEIN: You have made sone very
cogent points. | think that while the science has
progressed considerably with regard to mechani smns,
in the end right now we are faced with patients
that conme into the clinic that may have multiple
mechani sms for a particular clinical syndrome that
we are going to be treating.

It is likely that at |east for now, we
need to focus on the clinical presentation for many
patients.

Lee, | know that there is lots of people
that had additional coments, but we need to nove
on. Are there any additional points that we need
to address for this section?

DR. SIMON:  Not right now except Dr.

Gol dki nd has one nore bit of information to add and

a question to ask.
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DR GOLDKIND: Some of this has been
addressed by Dr. Firestein. W need to renemnber
that ultimately, the comobn pathway for approving
an anal gesic relates to the experience of pain, and
so it may be worth di scussing whet her an indication
that is nechanistic in devel opnent, but ultimtely
relates to a netric that is sonewhat gl obal, m ght
not be the hybrid, you know, is allodynia
associated with a condition, that could be a
mechani stically driven indication, but it would
still have to ultimately be reflected in the
patient's experience.

I think we need to remenber that the
patient ultimately needs to be inpacted in a
meani ngful way, and if it drives devel opnent to
all ow nore detail and description in the |abel or
some creativity in an indication, if there is an
i mportant benefit to be accrued.

DR FIRESTEIN: There is probably genera
agreenment with that.

I think we will end this session here. W
will take a 10-minute break, so that we can get
back on track. W will see you in a few m nutes.

[ Break. ]

DR FIRESTEIN: The next speaker is going
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to be Dr. Lee Sinon, the Division Director, and he
is going to talk to us about chronic pain and the
claimstructure.

CaimStructure
Lee S. Sinmon, MD.

DR SIMON: Thank you, Dr. Firestein. |
woul d like to thank again the nmenbers of the
conmittee. | would like to take a monent and thank
the Divisions of OTC and 170 Anesthetics and
Critical Care, for lending us nenbers of their
comrmittee to join with the Arthritis Advisory
Conmittee given the fact that pain is such a broad
and extraordinary large indication, it affects so
many di fferent syndromes and di seases, and rmuch of
what you can see our discussion relates to, do you
do nmodel s or do you do diseases, and ultinately
end, as Dr. Wtter had suggested, how we do that
depends on what we are trying to inform patients,
are we trying to informpatients about the
syndrones and di seases they suffer from and what
kinds of drugs then interfere with them or are we
trying to think about ways that will do al so
driving new drug devel opnent.

I think nuch of these next severa

di scussions that will be presented to you will have
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alot to do with that.

I would also like to just take a second to
acknow edge ny entire division that has spent weeks
in putting these tal ks together. They have really
done a spectacular job, and I would like to
acknow edge the fact that this has been one of Dr.
JimWtter's pet projects over the years, even
prior to ny arrival, and is the culmnation of a
ot of work for Jim and | think he has done a
terrific job.

I would like to thank all of the guest
speakers, sone of which you have not yet heard, but
given Dr. Wolf's superlative presentation, you can
i magi ne the | evel of conversations we will have and
presentations we will have.

In the context of chronic pain, let ne
remi nd you | amtal king now about things that our
division in 550, Analgesics, Anti-inflammatory and
Opht hal nol ogi ¢ Drug Products, have grappled with
and sone of the advice that we have been providing
sonme of you sponsors in the audience so far as it
relates to the identity of chronic pain.

I think that it has been a really
i nformative discussion to think about chronic pain,

not just in the context of its chronicity, but also
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in the context of how one uses a drug and how one
then thinks about the safety, thus, how one would
design a clinical trial to informyou about chronic
pai n.

[ Slide.

So, pain is always a subjective
experience. Sonme people are quite stoic. MW wife
never seens to need any kind of anesthesia to get
her teeth worked on, whereas, | have to put to
sleep to get ny teeth cl eaned.

So, | think that the subjective experience
really defines a |lot of what we are trying to
target here, and that is very inportant although
Dr. Wol f has mentioned that the patient globa
response i s not necessarily going to tell us nuch
about nechani sns, but don't forget the subjective
experience, it is inportant to know what the
patient feels about the therapeutic response and
whet her they are adequately treated

Everyone | earns the meani ng of pain
t hrough experiences usually related to foll ow ng
of f your bike or falling around when you are trying
to be a toddler and trying to reach that breakable
thing on the chair or table above you

As an unpl easant sensation, it becones an
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enoti onal experience over time, and it is clearly
not only a physical stress, but an enotiona
stress, as well.

[Slide

I have had a really interesting
opportunity. | was given the Merck Manual from
1899 as a gift when | participated as an author in
the Merck Manual of 1999, so it allowed nme to | ook
back on pain and the therapy of pain in 1899 versus
what we think about in 1999, and what the changes
have been.

So, in one hundred years, as you heard
fromDr. Wolf's talk, there has been clear
progress in the field of understanding of pain,
defining painful disease states and syndrones,
along with delineating appropriate therapy.

[Slide.

That is shown by this conparison between
the original 1899 and now, 1999. So, this, in
fact, is the original page fromthe index of
i ndi cations fromthe 1899 Merck Manual,
denmonstrating pain and the definitions of pain.

You will notice that hepatalgia is a very
i mportant syndrone of pain in 1899, as was

odontal gi a, otal gia, ovarian neural gia, very
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specific definitions as you can see, clearly
delineating the way we do today about different
ki nds of pain.

Furthernore, this is the entire list of
avai l abl e pain medications in 1899 that were
suggested. Yell ow are sone of the things that have
fallen out of favor, such as iodine or potassium
cyani de, sonething that would not be readily
avai l abl e today for us to use.

On the other hand, the white actually
demonstrate the drugs that were available in 1899,
bel I adonna, chloral hydrate, codeine, norphine,
ment hol , sonme of which nay be sinmilar to the kinds
of things we use today, like Arthritis-Eze, which
is always advertised on the TV about the use of
ment hol , phenacetin, the parent product for
acet am nophen, and sul pyrine was what they referred
to as aspirin in those days. | actually didn't
know t hat .

[Slide.

So, looking now in 1999, this is just one
of the pages of the index on pain. As you can see,
we have clearly noved forward about categori zing
pain in various different ways, both by sone of the

t hi ngs you have heard about fromDr. Wolf, as well
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as descriptors, such as after tooth extraction or

bl adder pain, abdom nal pain, psychogenic pain,
carpal tunnel syndrome, and this then actually goes
on for three pages.

[ Slide.

What also interested us, the separate
Anal gesi cs | ndex, which, in fact, goes on for
mul ti pl e pages, describes pain relief in terns of
acute postoperative pain, or in cancer pain
syndrones, or nhon-opiate drugs for pain,
nonsteroi dals, opiate drugs, so, in fact, it is
really quite interesting how we have cone al ong,
where we have been, and where we are today.

[ Slide.

So, we have actually furthered our
description of pain, but even 100 years ago, we
fundamental ly are using today the sanme fundanmenta
drugs that they were using then - opioids, norphine
and codei ne, for exanple, nonsteroidals, as
evi denced by sal aparendi [ph], "effective aspirin,”
it was called in those days, forns of sedatives
i ke chloral hydrate.

Well, we don't usually use chloral hydrate
today for pain relief, but we certainly use other

ki nds of things that help people tolerate pain. W
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