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PROCEEDI NGS
Call to Order and Introductions

DR FIRESTEIN. Good norning, and wel cone
to the second day of the Arthritis Advisory
Conmittee neeting. | amGary Firestein still. |
thi nk because there nmay be sone peopl e here today
that were not here before we can just go around the
roomagain quickly with introductions since this
represents a separate neeting. Then, we can have
the meeting statement from Kat hl een Reedy. Again,
I am Gary Firestein.

DR SHERRER: | am Yvonne Sherrer,
rheumat ol ogi st.

DR CUSH. Jack Cush, rheumatol ogist,
Presbyterian Hospital, Dall as.

DR. CALLAHAN: Lei gh Call ahan,
epi dem ol ogi st, University of North Carolina,
Chapel Hill.

DR. WOOD: Al astair Wod, Vanderbilt.

MS5. MCBRAIR: Wendy McBrair, nurse and
heal th educator, consuner representative, wth
Virtua Health in New Jersey.

DR WOOLF: difford Wolf, Harvard
Medi cal School and Massachusetts General Hospital.

DR. DIONNE: | nust have said somet hing
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of fensi ve yesterday because they took ny m ke
away- -

[ Laught er]

--but I amRay Dionne. | ama clinical
phar macol ogi st, from N DCR

DR WTTER JimWtter, from FDA

DR. GOLDKIND: Larry Gol dki nd, FDA.

DR SIMON: Lee Sinon, Division Director
550, FDA.

DR. MCLESKEY: Charlie MLeskey, from
Abbott Labs, and serving as the industry
representative.

DR STRAND: Vi beke Strand,
rheumatol ogist. | teach at Stanford and | am a
consul tant.

DR. BORENSTEIN: David Borenstein,
rheumat ol ogi st, clinical professor, George
Washi ngton University.

DR. FARRAR: John Farrar, neurol ogist,
I nstant Pain Management at the University 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, University of Uah, Pain
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Managenment Center.

DR. ANDERSON: Jenni fer Anderson,
statistician, Boston University Medical Center

DR KATZ: Nathaniel Katz. | ama
neur ol ogi st from Bost on.

DR. MANZI: Susan Manzi, rheumatol ogi st,
University of Pittsburgh.

DR ABRAMSON: St eve Abranson,
rheumat ol ogi st, NYU Hospital for Joint D seases.

DR KATONA: |l dy Katona, pediatric
rheumat ol ogi st fromthe Uniformed Services
Uni versity.

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

MS. REEDY: Kathl een Reedy, Food and Drug
Admi ni stration.

Meeting Statenent

And, this is the neeting statenment for the
Arthritis Advisory Conmmittee neeting of July 29th
and 30th, 2002. 1t is the same one; you can sing
along if you like.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this
meeting and is nade a part of the record to

precl ude even the appearance of such at this
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meet i ng

The Food and Drug Administration has
approved general nmatters waivers for the follow ng
speci al governnent enpl oyees which pernmits 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,
Janet El ashoff, Mtchell Max, Raynond D onne,
St even Abranson

A copy of the waiver statenents may be
obtai ned by submtting 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 and Wendy McBrair do not have any current
financial interests in pharmaceutical conpanies,
therefore, they do not require a waiver to
participate in today's discussions.

We would like to note for the record that
Ms. McBrair's enployer's interests in two drug
conpani es are exenpt under 2640.203(9).

The topics of today's neeting are issues
of broad applicability. Unlike issues before a

conmittee in which a particular product is
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di scussed, issues of broad applicability involve
many i ndustrial sponsors and academ c institutions.

The comm ttee partici pants have been
screened for their financial interests as they may
apply to the general topics at hand. Because
general topics inpact so many institutions, it is
not prudent to recite all potential conflicts of
interest as they apply to each nenber, consultant
and guest.

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 mnitigated.

W will also 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
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any firm whose product they wi sh to conment upon.

DR. FIRESTEIN: Thank you very nuch. Now
Lee Sinmon will wel cone everybody again.

Vel come

DR. SIMON: | think that yesterday was an
intriguing day for the commttee nenbers and
think certainly for us, over here at the agency.
Again, | would like to thank you all for making the
effort to come and participate even for the second
day. | ameven nore inpressed--everybody is stil
here and suffering through the heat wave we are
havi ng, although | amtold it is not so nuch the
heat wave; it is the expectati on of Washi ngton

I would like to make nention of two
things. One is that, again, this is a conbination
conmittee from 170, OTC and the Arthritis
Conmittee. So, there are menbers from everywhere
and | think it is very inportant for us to have a
m xture of people conmenting on these particul ar
i ssues.

Secondly, as we had a neeting with the NIH
and the FDA in March, we are proposing to have
anot her nmeeting in some nmonths on the issue of
function, healthful quality of life and outcones in

pai n, both acute and chronic. Ray Dionne and Jim
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Wtter are planning to apprise the wonderfu

experi ence we had previously, and | have been

advi sed to informeveryone here in the audi ence of
that. |In fact, for the conpanies' benefits, the
sponsors' benefits, this nmeeting will include your
participation so that we can truly get opinions
fromall aspects of interest in this particular
field. So, look forward to receiving invitations
for this particular upcom ng neeting sonetinme this
wi nter.

Back to you, Gary.

DR FIRESTEIN. Thank you. There will be
sone comments and di scussion of our charge fromDr.
ol dki nd.

Comment s, Charge

DR GOLDKIND: Thank you. Again, | want
to thank the comm ttee menbers for taking tinme out
of their schedules to spend two days with us.

Yesterday we dealt with a | ot of
conceptual issues primarily related to chronic
pain. Wile there wasn't unaninmty and cl osure on
every point, the discussion we had was very hel pfu
and, hopefully, enlightening for you as well.
Today we will be shifting alittle bit and talking

primarily about acute pain, probably a little nore
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detailed in ternms of study design and anal ysis, and
we | ook forward to another fruitful and stimulating
day.

DR FIRESTEIN: Thank you. In addition,
at some point during the day, probably during the
10: 45 to 11:45 bl ock, Lee has asked us to revisit
sonme of the issues fromyesterday strictly with
regard to gl obal pain indications, and we are going
to end up going around the table and soliciting
two-mi nute opinions. That goes for everybody,
two-m nute opinions on the two questions of how
many i ndi cati ons m ght be required and how many
domai ns do you think would be inportant. So, we
will come back to that a little bit later on this
nor ni ng.

The first speaker today is JimWtter, who
is going to talk about ABC netrics for acute pain.

ABC Metrics for Acute Pain

DR. WTTER. Good norning. Kathleen, I
was | ooking for the bouncing ball before so | could
fol | ow you!

[Slide]

As Larry said, we are going to have a
little bit of a shift today and we will start off

tal ki ng about acute pain and, hopefully, go from
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there. But we will be transitioning eventually
back to chronic pain by the tine the day is over.

[ Slide]

In terms of acute pain, the argunent |
guess could go that what we need to do is to be as
informative--again, we are discussing |abels so we
want to be as infornmative as possible about the
informati on that goes into the | abel for sonething
to treat acute pain. W had a discussion yesterday
about acute pain versus treatnment in an acute
situation.

But what we have | think are really two
scenarios. W have an outpatient setting and an
i npatient setting where we mght find ourselves in
need of acute anal gesics. For exanple, for
out patient settings, nost of us have experienced
think minor injuries, such as a sports injury.

Sone of us have experienced dysnenorr hea.

Hopeful ly, fewer of us have had a mgjor injury such
as a notor vehicle accident. Then, some of us
actual ly volunteer to have surgery. Now, the

anal gesics that are applied in these situations are

for the nost part oral, not exclusively but nostly.

On the other hand, in an inpatient setting

we again are | ooking at surgical settings and these

file:/lIC|/WP51/wpfiles/0730arth.txt (12 of 244) [8/9/02 3:18:50 PM]

12



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

are of the non-elective and the el ective type.

What | have indicated here by the stars are some of
the nodels or some of the clinical situations in
whi ch drugs have been studied and ultimately have
been approved so this isn't that we are taking a
maj or change of course here

[Slide]

I would Iike to take a second and talk
about the anal gesic box. Some people would call it
t he anal gesic bl ack box. What | have tried to
depict here is a pain relief curve. There is sone
event over here that causes one to have pain and
you take a drug and, at sonme point in tine then
there is this concept known as onset of relief.

The pain relief continues and goes to a certain
amount. This has been described in the old 1992
gui dance docunent and in the EMA docurment as the
peak. We talked about it yesterday as the pain
curve, the whole thing, and today | am now calling
this the effect size. So, this pain relief goes up
and lasts for a period of tinme and then it ends.

We should be able to, particularly in a
singl e-dose experience, really define these
paraneters of onset-- what | amcalling here effect

size, and duration quite accurately if we do our
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homewor k.

[Slide]

For acute pain the needs are to | ook at
t hese concepts of the onset of meaningful pain
relief, its duration, the effect size and we should
establish these then in circunstances of acute
i npati ent and outpatient settings.

[Slide]

That | eads us then to what we have terned
the ABC s of acute pain netrics, that, in fact, you
may not be able to acconplish all of these tasks in
one trial and you may need to break this up. So,
that is what we have done.

The A conponent is really getting at the
concept of onset of nmeaningful pain relief. Wat
we need to do is, to the best of our ability,
establish this tinme very accurately. This onset
shoul d occur nore frequently in drug versus pl acebo
patients. It should be established in a variety of
out patient and inpatient settings, as | have
described. And, this is really the single-dose
experi ence.

[Slide]

I have depicted here a pain by tinme curve,

alittle bit different than the other presentation,
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the other slide. W have pain intensity which is
decreasing in a general sense. | have depicted two
patients here, patient 1 and patient 2 and at sone
point along this curve these patients will let us
know t hat they have established the onset of

meani ngful pain relief.

This is sonmething that is not necessarily
the sane for everybody. So, | think what we need
to do is make sure that while we are neasuring pain
intensity we also, particularly in the beginning,
are neasuring pain relief so we know how these two
correl ated because this is really a patient-derived
out cone.

[SlIide]

If we take an individual responder
approach to this situation and this would seemto
make sense--process anal ytical technology for an
anal gesi ¢ and for pain because pain is such an
i ndi vi dual experience. So, the individua
responder approach then focuses on a single person,
not the group. It allows efficacy assessnent to be
very individualized, which we will be tal ki ng about
later as well. It has the potential of elimnating
i mputation. W tal ked yesterday about forward

filing of diaries. Mchael Hufford talked to us

file:/lIC|/WP51/wpfiles/0730arth.txt (15 of 244) [8/9/02 3:18:50 PM]

15



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

about that, and we all thought that was al nost
comcal. W heard fromDr. Lu about | ast
observation carried forward and other netrics to
conplete data. But if we can elimnate this,
think we all agree it would be better.

[ Slide]

An individual response then for acute pain
in terms of onset and duration for a single dose--I
think the argunment coul d be made that pain
intensity should be measured throughout the entire
trial. This includes not only the begi nning but
al so at the end, when a patient either rescues or
is censored, so we understand what is going on
throughout the trial. Pain relief probably should
be neasured at |east early to establish neaningful
pain relief. |If we do this properly, we should be
able to really capture 100 percent of information
on the patient's response to the anal gesic,
particularly during the single-dose experience.

[ Slide]

What | have tried to do here is give us
sonme idea of what | guess night be neant by the
effect size. | have drawn some theoretical lines
here. This says threshold; this says conplete

response. What | have depicted is the placebo drug

file:/lIC|/WP51/wpfiles/0730arth.txt (16 of 244) [8/9/02 3:18:50 PM]



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

whi ch crosses this threshold and goes to a certain
point. W then have a drug which crosses the sane
threshol d but goes beyond where the placebo
response was and ends here. This is the concept of
complete pain relief which is not happening,
obviously, in this case.

But can we say then that the difference
between the two blue lines here is really what we
mean by the effect size? |In fact, the difference
between this line and this line is what we nean by
that concept of a minimally clinically inportant
difference. This is what we are searching for
really because that is the difference from pl acebo
Can we, in fact, then really quantitate this
response in a neani ngful way?

[Slide]

The B of the ABCreally refers to
duration. What it is attenpting to do in these
series of studies would be to define the dosing
interval, again, based on clinical data once nore
fromoutpatient and inpatient settings. So, here
we are tal king about the day 1 experience but it is
the multipl e-dose experience on day 1 if that is
applicable for this particular drug.

We woul d then need to factor into these
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metrics the concept of rescue in an outpatient
setting or the use of concom tant medication such
as opioids in an inpatient setting.

[Slide]

The C conponent is really nmeant to give us
an idea of the mnimally effective dose, and that
is inportant because, you recall, yesterday one of
the things that we di scussed was our concern about
carrying forward with anal gesics, particularly
anal gesi cs studied in an acute setting, where the
doses may be different than the doses that are
carried forward in a nore chronic setting

I f we have conpounds which are not al ways
going to be applicable and utilized, for example
sonet hing |i ke NSAI Ds which we know are going to be
used for the nost part for sonmething like OA but,
if we have medi ci nes that have a very narrow
t herapeutic wi ndow but are really intended for an
acute setting, we want to be sure that if they are
used in what really would be off-1abel use that we
have the | owest effective dose to be used in that
situation. So, that is what the C portion of the
studies are really intended to do.

Again, this is not intended to really

informchronic use. |If there is a reason that
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t hese conmpounds can be used in a chronic setting,
we woul d encourage sponsors to do those studi es and
go for the indication. Again, establishing this in
two settings, outpatient and inpatient, and this is
a multiple dose over several days and the metrics
may need to change in the sense of what we are
interested in, as Dr. Lu had tal ked about

yesterday, the area under the curve versus the
onset peak duration nmentality.

Once again, we are trying to establish the
safety and efficacy here and we begin on day 2
So, day 1 in this particular series of studies is a
time frane where we woul dn't have to be | ooking at
any conponents of efficacy. These patients could
take basically anything that they wanted. The
randoni zati on woul d then begin on day 2. So, what
we are nost interested inis fromday 2, day 3 and
on.

[Slide]

Acut e pain has special issues with it,
some of which we tal ked about yesterday. Painis
not equal in intensity or duration in various
settings. For exanple, the pain after a denta
extraction is not necessarily the same as after

havi ng bypass surgery, although maybe Lei gh m ght
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di sagree. Pain does tend to inprove with tine.
That is something we di scussed yesterday. W will
hear nore today from Dr. Bashaw, but PK estinates
in clinical results may really describe different
aspects of pain relief in that PK may be nore
i nformative about early onset, for exanple, and may
al so then informus about safety later. Wat |
mean here is that if we have a conpound that
supposedly has a short half-life but in fact hangs
around, for whatever reason, for days, and days,
and days and has a very narrow t herapeutic w ndow,
if the pain scores suggest that needs to be dosed
nmore than once day we may have an issue of
toxicity. In fact, we are faced with such issues.

[ Slide]

So, the label in an acute pain setting
shoul d be as informative as possible and shoul d
contain information regardi ng onset, duration and
mnimal |y effective dose fromtwo clinica
settings, outpatient and inpatient.

[ Slide]

If we cast in stone, so to speak, these
concepts of acute and chronic, and if this were a
river of pain | guess we are concerned about the

bridging that needs to be done here because it may
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be a tine, as has been argued, that there is a
transition fromacute to chronic, w nd up
plasticity, those types of issues. So, we should
be paying attention to this interval between here
and not |ose sight of it.

If studies are conducted properly we may
be able to support neaningful |abeling clains for

safety. W may, in fact, be able to get sonething

for chronic pain if the studies would be supportive

to push in that area, and we woul d encourage that
if it makes sense. O, this may al so be
informative for nechanistic clains that we tal ked
about yesterday. So, it nay be that this is the
perfect tinme to be studying for some of these
nmechani stic clains, this time interval

[Slide]

Way all the concern? Wy don't we just
| eave things the way they are? Things have been
wor ki ng okay. Here is a drug that is in the PDR
I have given it the designation of X just to

anonym ze it a bit. This is the clinical study

section. This is the entire section. It says: "In

singl e-dose studi es of post surgical pain

(abdom nal , gynecol ogi cal, orthopedic) 940 patients

were studied at doses of one or two tablets. Drug
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X produced greater efficacy than placebo" and
have |l eft out a few words here just to try to
mai ntain the blind, "no advantage was denonstrated
for the two-tablet dose.” So, this |ooks |ike one
tablet is pretty effective.

[Slide]

El sewhere in the |abel, under dosing and
adm nistration, it says that this is "indicated for
the short-term (generally |less than 10 days)
managenment of acute pain."

[Slide]

"The recommended dose of drug X is one
tablet every 4 to 6 hours, as necessary. Dosage
shoul d not exceed 5 tablets in a 24-hour period."

The question is how did the clinica
trials informthis dosage and adninistration
schene? There seens to be a gap here. This is an
approved conpound.

[Slide]

Could we make the case then that sone of
the ideal characteristics for a pain netric in this
situation should be that it should be easy and
under st andabl e to patients and clinicians in the
| abeling and in clinical trials. It should be

applicable across studies to facilitate I ND
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devel opment and eventual NDA approval. It should
define a clinically nmeaningful result so that it is
a useful addition to our pain armanmentarium It
shoul d be valid in a variety of pain conditions,
and it should be achievable with current meds, but
al so we need to think about having sone kind of a
tiered structure, which we have been tal king about,
so that we can really define and acknow edge
inmportant differences in drugs as they are

devel oped.

[Slide]

Taki ng a responder analysis plan into a
pain setting, it has the potential to characterize
pain, as | have said, at an individual level in
both acute and chronic situations, and Dr. Strand
will be tal king about the chronic situation |ater.

This may then be useful to allow a
conparison of relative efficacy. This is against
pl acebo or standard of care, not between drugs, in
clinical trials in acute pain and in chronic pain.

[SIide]

If the hypothesis is correct, if it is
properly constructed and validated, a responder
anal ysis could be a major advance in clinica

anal gesi a because it is currently not used. Later
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we will be having nmore discussion about the concept
of outcomes and domains, but | wll discuss them
here too. | think what we can say at this point is
that if we can cone to an agreenent on outcones or
domai ns, we can do that even if we don't
necessarily have the instrunents because we can
devel op the instrunents later. But if we can agree
on the domains, that is definitely a step forward

[ Slide]

Just to step back for a second and | ook at
the responder analysis that we do have in the
division, the ACR, Anerican Coll ege of
Rheurat ol ogy, 20 responder analysis, and this is
for rheumatoid arthritis, and this is really in a
| ot of ways a synptomatic responder analysis. Wat
you have then to be approved for the indication of
the signs and synptons of rheumatoid arthritis, if
you are successful with this netric you can then be
approved, assum ng you are safe. So, what you have
to do is have a 20 percent inprovenent in swollen
and tender joint counts. Those are required
endpoints for this particular analysis. Then you
can have three of the five follow ng, a patient or
physi cian global, a pain score, a nodified health

assessnent questionnaire or sone kind of an acute

file:/lIC|/WP51/wpfiles/0730arth.txt (24 of 244) [8/9/02 3:18:50 PM]

24



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25
phase reactant.

As Lee had nentioned and we tal ked about
yesterday, we had the NI H FDA wor kshop back in
March. At that neeting we had a discussion of the
responder approaches and certai n domai ns were
di scussed. These included pain, rescue nedication,
patient global, health-related quality of life,
physi cal function/di sease specific measures,
economni ¢ organ danage concerns, the issue of
suffering which you heard about from Dr. Verburg
yest erday, and adverse events. These were
di scussed as possible domains to be in some kind of
an anal gesi c responder approach

[Slide]

For the discussion this norning, | have
whittled these down to the following that we should
maybe be considering if we want to take this
tactic, pain, conconmtant nedications, rescue
medi cations, patient global, health-related quality
of life, physical function, adverse events. Those
are the ones that maybe make the nobst sense in this
particul ar situation.

[Slide]

Were we to take this approach, could we

begin to think about fashioning a responder
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anal ysis by looking at our studies, our A, B and C
type studies, and thinking through what needs to be
applied or characterized in those settings? For
exanmple, for pain intensity the argunment woul d be
that that should be in all these studies. Pain
relief, maybe nore so in the onset and dosing
interval. It may not be as inportant in the
mul ti pl e-day use settings. Patient global m ght
apply in all the settings, and continuing al ong.
So, we nay be able to already begin to get a sense
of what a responder analysis mght |ook like in an
acute pain setting

[Slide]

Let's just take a hypothetical exanple.
It mght be a bit hard to see. It is an AR20/12
So, AR then would inply that anal gesic relief has
been established. Wth an NSAID type conpound t hat
has generally been within an hour, but that tine
frane isn't necessarily applicable, for exanple,
were we to devel op a conmpound that woul d treat
neur opat hi ¢ pain, sonething that occurs
sporadically like trigem nal neural gia. That night
not be the right kind of a time frame but, in any
event, AR20 would refer to percent pain relief over

the standard of care/placebo, and 12 would refer to
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the hours of relief.

[Slide]

So, let's take a hypothetical drug that
has two fornms. This cones in a 100 ng and 300 ny
variety. This is what a future potential tria
session mght look like and it would describe in
there then the A, B and C, how the onset dosing
interval and | owest effective dose were actually
established in outpatient and inpatient settings.

[Slide]

So, this drug at the 300 ng strength in
the indication section may | ook sonething |ike
this: Drug Xis indicated for acute pain. It is
described as AR90/24 so it is a pretty potent
nmedicine; it lasts for 24 hours. See the details
in "clinical trials" and daily use shoul d not
exceed five days. Again, what we are trying to
establish here is that in acute setting with sone
of these nedicines, they may not be able to safely
be used in a nmore chronic setting.

[Slide]

Wth the 100 ng strength of this
particul ar compound, it may look as follows. It is
al so indicated for acute pain. Here, it is

described as an AR20/24, and it would say daily use
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shoul d end when the pain has resolved or can be
managed i n anot her way, getting at this idea that
acute pain for the nost part resol ves.

[Slide]

Wthout further delay, | would like to
i ntroduce Dr. CGol dkind, who will be talking to us
more, along with Dr. Bashaw, about the uses of dose
and dosing interval. Dr. Villalba will be talking
about some of our experience with certain conpounds
inthe division. Dr. Strand will be giving us sone
more thoughts about the responder analysis,
particularly in a chronic pain setting. Then, our
own Dr. Sinmon will wap everything up for us later.

Esti mates of Dosing Intervals

DR GOLDKIND: Thank you, Jim | want to
hi ghl'i ght the extent to which our discussions and
our talks today are really aimed at |abeling
information. A lot of Jims talk and, hopefully,
mne will really focus not only on m ni num
requirenents for approval but actually what kind of
data we should be collecting to informthe | abel.

[Slide]

I will be playing tag with Dr. Bashaw, who
is the team |l eader that is affiliated with our

division. He is in the Division of Pharmaceuti cal
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Eval uati on.

[ Slide]

An ideal analgesic is one that woul d be
once a day, 100 percent effective in 100 percent of
patients wi thout adverse effects. Unfortunately,
nost drugs avail abl e today don't neet those
criteria. Mst of the tine we have multiple doses
per day that are needed in the acute setting,
suboptimal pain relief and dose-limting
toxicities.

[ Slide]

Therefore, the mpjority of patients and
i magi ne everybody in this roomas a patient, if not
as a prescribing physician, has been faced with
patients or oneself has had several critica
questions to ask when their pain recurs or doesn't
respond in the first place. "What do | do till the
next dose? Do | change nedications? Do | call and
get a new prescription? Do | sinply redose early?
Do | take another drug concomitantly w th unknown
synergy or safety concerns?"

The reality is that there is no ideal dose
interval in our current world, but the goal is to
optimally characterize, particularly as | will be

speaki ng of duration of drug effect, and have that
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in labeling and be sure that that is not associated
with toxicity that is unacceptable.

[ Slide]

So, the question is how, in the rea
worl d, do we generate dose interval instructions?
I will be using dose interval and dose duration
sonmewhat interchangeably. The first step in drug
devel opment i s pharnmacokinetics and | will turn
this over to Dr. Bashaw.

DR BASHAW | would like to thank the
previ ous speakers, both Dr. Gol dkind for the
introduction and Dr. Wtter, for their fine
presentations, and also the fact that nost of what
I am going to speak of today, the groundwork has
been | aid yesterday in our discussions about
chronic pain and pain netrics.

For the nobst part, as has been tal ked
about al ready, PK/PD and anal gesi c response has
been primarily geared towards onset. The dental
pain nodel is certainly very good for that. As you
go fromno pain to al nost instantaneous pain very
quickly it is very reproducible for all those
factors we have tal ked about. But there are sone
problenms with its duration because eventually pain

does resolve in that nodel in a very short period
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of time relative to nost chronic pain.

During nmy presentation | amgoing to
briefly go over sone data froma dental pain tria
as it relates to onset and dose optinization, and
contrast it to where we are going with chronic pain
and also with duration metrics. However, because
it is still early in the norning, or relatively
early in the norning, | promse | will not take you
t hrough any nodel derivations or any nodel
simul ati ons because that is way beyond the scope of
the tinme of the talk this norning.

[ Slide]

As | said, we basically have very good
singl e-dose netrics | ooking at blood | evel onset
and pain relief. One can pretty much look at a
successful devel opnent of many OTC anal gesi cs and
even prescription anal gesics and see that we do
have a very good handl e on onset, and the next step
is where do we go fromthere when we need a second
dose, and how we get fromit.

[ Slide]

This is what one typically sees. |In this
particul ar case we have a dental pain trial where
we are conparing three different doses of a

nonsteroidal. Here we have what is calculated to
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be a no effect dose; what was assessed to be a

m d-range dose; and what was expected to be an
antirheumati c dose but was put in the trial just to
see what the performance would be for a new

anal gesi c.

You can see this is where we woul d start
of f with pharmacokinetic data, concentration versus
time. Fromthis type of material one can get the
st andard phar macoki netic anal ysis of varying the
curve, Cmax, Tmax and those paraneters which we
normal |y work with.

In ternms of making the next step, |inking
this to some kind of effect, anal gesia being
duration or whatever we are | ooking for, one has to
make the next step as to how one conbines this
informati on with the dynam c response.

[ Slide]

This is one representation | have. |
tried to make it as sinple as possible. Basically,
what our theory is, is that we pretty much have
optimzed input rate. |Input rate gets into the
bl ood, gets into the plasnma and then we have drug
mgrating into sone effect site concentration that
then exercises the effect.

The dynamic conpartnent is a theoretica
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conpartment. W tend to draw it as a separate box
but in reality the effect site is subsunmed within
the central conmpartnent within the blood and within
the plasnma. But for nodeling purposes it is mnuch
easier to have this over here because it explains
sone of the things we see with the drug onset in
terns of lag tinme, in terns of dose response

i ssues.

Primarily what one needs to just renenber
fromthis slide is that effect site concentrations
is what we are really trying to |l ook at. However,
we can't neasure themdirectly. W can neasure
pl asma bl ood | evels, but we cannot neasure the
concentrations at the effect site. These are all
theoretical and based on our sinulations. However,
we do know that the rate constant, if you nodel it
this way, the Keo value, is equilibration between
these two conpartnments. It is what is going to
drive duration. It is what is going to drive the
redosi ng i ssue because it is going to control tinme
to accunul ation at the effect site; time to onset;
and also time for levels to go back in the plasm.
So, that is really what we are trying to look at in
terns of driving this situation.

[Slide]
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Here is what we nornally see. Again, we
are taking our dental pain exanple. W have taken
our concentrations and now plotted them agai nst a
dynanic effect. In this particular situation this
PI D score and pl acebo are corrected. Here is our
no effect dose, some effect but not very nuch.

Here is our md-range dose which is getting a PID
at maxi mum of about 1. Here is our antirheumatic
dose which is getting up there but there is sone
lag tinme here.

This pretty much shows one of the probl ens
you have when you try to direct correl ations
bet ween concentrations and effect. You can see,
for exanple right here with the nid-range dose,
that we have concentrations of approximately 5
ng/ M and you get a PID change of only 0.2. Yet,
up here at 6 hours you have the same drug, sane
dose and the same concentration but it has a PID
change of 1.

What is going on there? How can you have
the sanme concentration giving two different
responses? Part of that is due to the fact, again,
of the model. It is 6 hours in the dental pain
nodel and pain is starting to resolve. So, even

t hough your concentrations have dropped you are
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seeing resolution of their pain relief because of
other factors, which again shows the limtations of
thi s nodel .

[Slide]

One of the things we do with this data in
trying to develop a relationship is we try to
col | apse these responses. W call these hysteresis
| oops because or their curvolinear nature. This
particul ar nonsteroidal is very typical of what you
see, counter-clockw se hysteresis, as one sees
here. This is basically due to one of three
reasons: There is a significant tinme |ag between
drug entering the central conpartnent and goi ng out
to the theoretical effect site. Possibly also it
woul d act on the netabolite if you were just
followi ng the parent and the activity is due to the
met abolite. That is also going to give you a
di sconnect which is going to result in
count er - cl ockwi se hysteresis.

And, inportant for a situation with
nonsteroidals, it is due to the fact that we are
not having a direct effect here but a secondary
effect due to the effects of arachidonic acid.

Nonst eroi dal s, unlike opiates which work on nu

opi oi d receptors, kappa receptors, etc. and have a

file:/lIC|/WP51/wpfiles/0730arth.txt (35 of 244) [8/9/02 3:18:51 PM]

35



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36
direct pain activity, nonsteroidals, of course,
have to work through the arachi donic acid cascade
and that is going to cause a lag tine because it
takes tine first to use up those factors that have
al ready been formed, and then when the drug wears
off it takes time for the cascade to reestablish
itself. This also results in that di sconnect
bet ween concentration and effect, which is one of
the problenms we have in nodeling this data.

[Slide]

But if one continues on with the same
dental pain trial and you collapse the |l oops, this
is what you can derive. You can derive a
rel ati onship, shown in this particular case using
an Emax nodel, and you can nake a response between
dose and effect. You do see noise out here and
this, again, is due to the duration issues. But
one can see in this particular case that we do have
effect of concentration. There is an Emax of about
1.2 PID units, which is about what you are going to
see for maxi mum ef fect.

From a response like this, one could then
go back and | ook at your doses, |ook at your dosage
formand pick a dosage that would give you the

ef ficacy you want, dependi ng on how you define it.
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Once you have a PK/PD rel ationship, you can | ook
back and say you want to have a certain duration, a
time above a certain EC50 or EC75. |f you want
what Dr. Wtter was tal king about, a 90 percent
change or 75 percent change dependi ng on what
metric you are using, if you are using a quality of
life metric or if you are using PID scores, or
whatever, it is very anal ogous to how you go back
and do this and | ook at tine above for duration.

These are anal ogous to what is done in the
surgi cal area where you use neuromnuscul ar bl ockade
and you have a train of 4 nmeasurenments, where you
are | ooking at a pharnmacol ogi cal response in terns
of muscl e bl ockade and you nust cal cul ate your
duration based on how | ong you want to have
neur onmuscul ar bl ockade, and a train of 4 is a way
of doing it. It is very analogous to trying to
| ook at duration of action issues wth anal gesia,
except that we don't have as well defined a netric
or observation.

[ Slide]

As | said before, one of the prinmary
reasons you have counter-cl ockwi se hysteresis is,
of course, the fact that one has this cascade of

pro-inflammatory precursors and pro-pain precursors
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that have to be used up in the nodeling. The tine
it takes up for these precursors, both to ramp up
in the case of the drug wearing off and to be
consumed and onset, is what affects our hysteresis
loops. It really is the nodeling problemfor
durati on.

For onset we have very good netrics. W
have shown that and pretty much we have optim zed
drug delivery to deal with the onset. But what
about duration? How can we deal with that in the
drugs that don't have direct response?

[ Slide]

We can nodel duration of action using
indirect PK/PD nodels that allow for downstream
activities. However, it requires, as | think has
been reiterated before, an understanding of the
under | yi ng physi ol ogy; an understandi ng of the
dynani cs of the response; patient factors; and does
require a large nunber of PK and PD observations
across a nunmber of doses.

Wth this kind of information together,
under st andi ng exactly whether or not it is, as Jim
poi nted out this norning, noderate or severe pain
froma dental pain trial or fromcoronary-artery

bypass graft pain, you have to understand the
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under | yi ng physiology of the pain. You have to
under st and the dynam cs of response of the patient
factors and how the patients are going to perceive
their pain; howthey are going to relate it back to
you in terms of its intensity or their degree of
pain relief. Then, froma cal cul ati ona

st andpoi nt, you do have to have a | arge nunber of
observations, both PK and PD, so that you can make
predi ctions across a nunber of doses.

[Slide]

VWhat one can get from an anal ysis such as
this--this is sonme sinulated data we worked on for
an i ntravenous anal gesic and what basically one can
do when one has enough data. This is the
probability of obtaining a certain PID score over
time for a certain dose of the drug. You can do
this for many different doses. Wat we see here is
that if you are looking for a PID change of 1, we
have a very good onset and we have nmai nt enance of
that PID score for at |east an hour and a hal f.
Right there is the |ast observation in this trial
For this trial, here, the probability of a PID
score of 2 is about 0.5 and then it starts dropping
of f when you start getting out to 40, 45 m nutes.

PID score 3 is really not going to happen here.
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But using sinulations, using PK/ PD and
under st andi ng the nodel s one can, using indirect
nodel i ng, devel op probabilities using a Monte Carlo
sinmulation that can then be related back to
duration of effect and the nai ntenance of effect
over time. |If one has enough data-- this is
obviously for one particular dose |evel--one can
take multiple doses, plot together and actually do
t hree-di nensi onal response surface mappi ng and | ook
at the effect of various factors, concentration,
effect, time, duration, etc. and decide what is an
opti mal dose that can then be tested in clinica
trials.

[ Slide]

Before | hand it back to Dr. Gol dkind,
froma pharnacoki netic standpoint |ooking at
exposure response anal ysis, you know, w th opiates,
because of their nechani sm of action where they
have direct binding to receptors, we have good
assessnents of onset and we can do pretty good work
with duration because it is a direct receptor
interaction situation. Wth nonsteroidals, the
mechani sm of action being indirect and they don't
actually have pain relief thenmselves but work

t hrough other mediators, through a cascade effect,
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we certainly can do onset. W have actually done a
|l ot of work over the last couple of years
optim zing drug delivery for onset.

Duration is nore problematical, as we have
said this morning. It is nodel dependent. It
requi res an understandi ng of the physiology. It
requi res an understandi ng and identification of
rel evant patient factors. Also, it requires
certainly a good anount of data to work with
because if you don't have the data your sinmulations
and your work just won't have the power you want to
have to nmake proper dosing sel ections.

Wth that, | will turn it back over to Dr.
ol dki nd.

DR. GOLDKIND: Thank you

[Slide]

We now know that PK can take us so far in
assessing dose duration, but only so far and the
question is how do we add to that with clinica
data? | will be tal king about the endpoints that
are used in adding value to PK data in assessing a
dosi ng interval

First 1 would like to go through the
gui dance that we have, both fromthe FDA as well as

fromEVEA. The 1992 gui dance, in the section that
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does deal with nmetrics for assessing the duration
of analgesia, and | quote directly: Sinilar onset
of anal gesia, there are various approaches to
defining the duration of anal gesia. Exanples
include fromthe onset of study drug or the onset
of analgesia until either intensity of pain returns
to baseline; the patient indicates that anal gesic
effect is vanishing, which are simlar; patient
requests rescue, and the tinme to rescue is
sonetinmes designated as TTR, can either be neasured
in the nean or the median; and the percent of
patients who do not rescue during the specific
interval. You can |ook at the converse, the nunber
that do and the specific interval can be over a

| onger period than you anticipate a dose interval,
or the dose interval you anticipate and end the
study at that point.

[ Slide]

The European Medi ci nes Eval uation Agency's
draft guidelines from2001 state that a real effort
shoul d be nade to obtain data on the best dose and
interval reginmen, time to onset of peak effect and
duration of effect. The endpoints that are
referenced a little bit further on in that docunent

refer to duration of analgesia, which isn't a
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metric per se but just reiterates that that issue
needs to be dealt with, and tine to rescue is
menti oned as a netric.

[Slide]

I would like to go through the different
metrics now and di scuss them The return to
baseline pain nmetric, | believe, is a flawed one.

[ Slide]

This graph, which is taken fromreal data
but the specific drugs are not relevant, is a good
exanpl e and reflective of what we see in | would
say nost curves for anal gesics. The top two |lines
are both active drugs and the | ower curve is
pl acebo. As we all know, there is a substantia
pl acebo effect. There is an onset for placebo as
well as the active drugs. But what you see as you
go out is that pain relief is pretty nuch steady
going all the way out to 12 hours. Interestingly,
the pl acebo response drops a little bit but nothing
comes down to baseline. That is not uncomon in
the studies that we see.

[Slide]

As Dr. Bashaw mentioned, acute pain
resolves and that is just part of the nodel. So,

you really rarely get a true return to baseline in
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these studies. Therefore, this netric would give
you a bias, extending the apparent dosing interval,
if we were to use a return to baseline. In

addi tion, during acute pain studies you typically
have repeated questioning every 15 minutes, half
hour, for the first short interval, and then every
hour after going out variable periods of tinme. So,
it is actually quite an artificial setting to
collect data to begin with. | would inmagi ne that
as you ask patients what pain relief they have now
compared to one hour ago, conpared to two, three
and four hours ago you really introduce a | ot of
bias and there is a | ot of suggestibility. So, a
return to baseline pain inherently is problematic.
In fact, | think nost pharnaceutical conpanies
realize this, and this netric is rarely used in

drug devel opnment, although it is mentioned in the

gui dance

[Slide]

So, how do we generate dose interva
instructions in clinical trials? WlIl, the first

thing I will say is that true dose interval ranging
studies, neaning to test out what you woul d get at
fixed intervals, fixed doses rather than waiting

for a sense of rescue or "I can't wait any |onger"
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45
are actually not done. Metrics primarily come from
singl e-dose studies. There is sone qualitative
data that | will nention briefly |ater that does
come fromnultiple dose studies but this is linited
in anount and applicability.

[Slide]

Getting back to the other possible netrics
from singl e-dose studies and, again, | want to
reiterate that what these metrics describe are
rescue, not optimal. Percent of patients who
rescue during a study period is largely affected by
the study design and the study execution

What | nmean by that in study design is
quite fundanental. |If you have a study that is
explained to an investigator and a patient as a
12-hour study, let's say, and you tell themthat if
they need rescue to let you know, as they approach
that 12-hour period they may well see the 12-hour
mark as a threshold, as a success point, and sinply
hold out to ask for renedication. If it is a
24-hour period, that will affect howit is
perceived. Likewi se, a short study interval--if
somebody knows that the study is going to be over
in four hours, they may wait to that point.

Actual ly, the last hourly acute pain
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measurenent is kind of a flip side of the study
duration. In nost studies you will have hourly
pai n measurenents up to a period of, let's say, 12
hours and then there will be a final pain
measur enent session at 24 hours if the study is
designed that way, if the thought is that possibly
it is a 24-hour drug. |If it is a much shorter
acting drug the |l ast measurement may be at 12
hours, with a gap of these hourly neasurenents.

There are expectations that are
transmitted to the patients through the very tria
design that affects their behavior. W have
actually seen this in studies, particularly the
shorter intervals. A study that has hourly
metrics, going out to four hours, with a foll ow up
| ater on, has a trenendous rescue rate right after
that fourth hourly neasurenent. It is very
pr of ound when you see how the study design affects
the patient responses.

In terms of the execution, sinply the
nmoni t or behavi or and how encouragi ng or
di scouragi ng the nonitors are of rescue, whether it
is called renedication or rescue, the very presence
of a nonitor--does the nmonitor wal k around if there

is nore than one patient in the center? Do they
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| eave the roon? |s the nedication left on the
table to take truly ad lib or do you have to cone
up and ask the nonitor that may | ook |ike Nurse
Rat chet or may | ook like an inviting personality?

[Slide]

The tine to rescue varies al so dependi ng
on the setting. Mijor surgery is different than
m nor surgery; is different than dysnenorrhea.
will actually show sone case exanples of this in a
little bit. Wuether you are neasuring the tine
fromthe dose or the time fromthe onset of relief

obvi ously changes the netric.

The statistic you use, whether you use the

medi an or the mean--the nmedian is obviously |ess
susceptible to outliers and the nean will shift
responses towards the shorter interval based on
patients who sinply don't respond to the anal gesic
to begin wth.

[ Slide]

I will be tal king about this popul ation
for analysis a little bit nore. Let ne define
things better so | don't confuse what | nean by
responder and responder analysis that will be
di scussed | ater.

If you use the all-treated population to
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anal yze a dosing interval, then you are including
patients who either rescued within an hour and who
didn't rescue at all. This usually shifts the
dosing interval towards the shorter tine period,
particularly in nodels of severe pain where there
is a high rescue rate. So, we could call that
either the all-treated group which does, as | say,
i ncl ude peopl e who had no response; we could cal

it the ITT popul ati on.

The responders that | amreferring to are
those subjects who register some formof pain
relief early on in the study, and there is
variability, in fact, at that point as well. You
can be defining a responder as somebody who had
anal gesia and, therefore, they are a valid subject
to capture informati on on how | ong that anal gesia
that they obtained lasted. You could do it by tinme
to onset of relief, and that can be broken down
into either perceptible, neaningful, adequate or
some prespecified either VAS or categorica
i mprovenent. So, you may want to say a patient
doesn't really enter the analysis of duration of
their drug effect if that drug effect didn't at
| east neet sonme minimal level. It could either be

subj ective or you can try and objectify it with,
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let's say, a pain relief score of at least 1 or 1.5
on a scale of 4.

[ Slide]

As | nentioned earlier, there is
variability based on the clinical setting. What we
have seen is not surprising. The percent of
patients who rescue is highest in general surgery
settings, whether it is orthopedic or gynecol ogic.
Dental rescue rates tend to fall bel ow surgery.
Dysnmenorrhea rates are very frequently very | ow,
regardl ess of whether you are |ooking at 12 or 24
hours and al nost regardl ess of the drug or placebo,
and we will see that. The nedian time to rescue
medi cation which in a sense is derived fromthe
sanme dat abase as the percent who rescue, obviously,
then has the converse. Dysnenorrhea studi es have
the | ongest dosing interval based on tine to
remedi cation; dental, a little shorter; and
surgery, shorter yet.

[ Slide]

In summary, there is a lot of variability
in the netrics that we use. At this point in tine
they are not well standardized. So, we see
different anal yses presented by different sponsors.

The study design, the study conduct, which
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statistic is used, what population is analyzed, the
definition of relief, the setting and, actually I
didn't discuss this earlier but | put it in the
summary, even fromtrial to trial in the sane
model , roughly sane study design has variability,
as you woul d expect in nature.

[Slide]

Now | am going to go through sone case
studies. The first ones will deal with this issue
of the population that is included for analysis.
The stopwatch technique is very frequently used.
What that nmeans is that it can be either a single
or a double stopwatch. The patient is given a
stopwat ch and when they feel that they have gotten
percepti bl e, nmeaningful, adequate relief, they
click that stopwatch. A two stopwatch techni que
attenpts to differentiate perceptible from
meani ngful. So, the first stopwatch click is "I
feel sonmething is happening" but it may not be very
meani ngful for them The second one is when "gee,
this is significant for ne."

[Slide]

In this dental pain study, median tine to
renedi cation and, again, the drug isn't really

rel evant but the half-life is worth noting because
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we will talk |ater about how nuch there is or there
is not correlation between PK and clinical results.
Placebo | will call zero half-life. W could
debate that. This is the all-conmers or the ITT
anal ysis. You can see that placebo has al nost a
2.5- hour median time to remedication. A 2-hour
drug has a 6-hour nedian tine to renedication; and
a 17-18-hour drug has a 9.5-hour nedian tinme.

When you only | ook at those who responded,
based on the perceptible definition of response,
you see that this stretches out. If you were to
base a dosing interval instruction for a | abel on
these data, you would have to ask yourself do | go
with just onset, those who had onset? Just the
I TT? Sone kind of a gestalt approach between the
two?

[Slide]

| amjust going to show a slide
denonstrating variability fromstudy to study even
in the sanme nodel. There is a second dental pain
study added to this slide. Wthin study 1 and
study 2, which really were conducted identically,
there is sone difference that you see in the two
studies. |Is that trenmendous? |Is it surprising?

No, that is variability that you see, but if you
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were interested in drug Y, you wouldn't really know
whet her to push this to @B hours. Should this go
to B hours? Should it go to QL2 hours? Then, if
you are guided by the analysis of only those with
onset, do you go to 12 to come up with sonme ki nd of
a conbo here, or do you go to the @4-hour
interval? | think that we would all agree that it
is kind of difficult to know fromthese data what
is the ideal dosing interval. For drug X, it is a
2-hour half-life. Is it a &4-, 6- or 8-hour? For
drug v, is it @, Ql2, @4?

[Slide]

In summary, for dental pain studies we see
that there is an effect of the population you are
using for analysis. Thereis alimted
rel ati onship between PK and clinical data. The
time to rescue and the percent who rescue within an
interval are informative but not definitive. Then
the question that, in a sense, we are asking
oursel ves, asking the committee for input, is would
there be benefit in studying a multi-dose in the
sense of at |east a mininmmof a second dose where
you actually look at a fixed dosing interval to get
an idea of whether, beyond the placebo effect,

there actually is a pharnmacodynanm c effect of an
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earlier dose conpared to a | onger dose that may be
chosen based on conveni ence and perception of
safety?

[Slide]

We will look briefly at dysmenorrhea. As
| nmentioned earlier, these are two studies. This
is a 12-hour drug Z and a 17 to 18-hour drug Y. As
you can see, the median tine to renedication is
very long even in placebo. The percent who rescue,
and this was within 12 hours, you can see is quite
low. Qbviously, the greater than 24-hour medi an
tells you that at 24 hours it remains very | ow.

What this slide tells us is that
dysmenorrhea is not generalizable to other
settings. | don't think we would want to apply
these data to the label in a generic way. And, it
tells us that dosing interval for dysnenorrhea is
not going to be well guided by this.

[Slide]

Just looking briefly at postoperative
nodel s, and this is an orthopedi c study begun day
after surgery or when the patients canme off patient
control |l ed anal gesi a and when they reached a
certain VAS of pain, | believe it was the

threshol d when patients where entered into the
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54
st udy.

We have pl acebo, drug Z 12-hour half-life,
drug Y 17 to 18-hour half-life. 1 only have the
I TT popul ation analysis for this study but you can
see it is very short. It doesn't even resenble the
other two nodels. The percent who rescue in 12
hours is extrenmely high in all groups. Again, if
you were going to use this nodel to generalize to
dysnenorrhea and dental, it would be probl ematic.
We do see this across studies and across ot her
maj or surgery nodels. Do we need a totally
separate dosing structure for postop pain? |s drug
Z a & hour drug? Is it a @ hour drug? Is Ya
or B?

[Slide]

As | nentioned, the surgical setting is
quite different than the dental and dysnenorrhea.
The question is how do we establish dose interva
for postoperative pain and, again, if drugs Y or Z
can't be safely given during that shorter interval
what do we do? Do we contraindicate it? Do we
indicate it for postop pain but in conjunction with
a rescue nedication that should be avail abl e
because we know that the interval will be short?

[Slide]
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Now | will just briefly talk about the
qualitative data we get for multi-dose studies to
add to the single-dose study netrics | have
di scussed. Use of supplenental or rescue
medi cation over a period of tine is frequently
collected. Patient global evaluation over
subsequent days is frequently collected, as is
average pain intensity scores over a period. These
endpoints generally are not really sensitive and
i nformative enough to give us information on a
dosi ng interval

[SIide]

Let's not forget risk/benefit. W could
say take the drug every hour but that will have its
problenms. W are remnded of this inthis "B.C."
cartoon, "Wat's the strongest over-the-counter
pain killer you got?" And, the answer is a nmallet
over the head. Is it effective? Yes. |Is there
going to be renedication at all? Probably no. But
is this the ideal anal gesic? Cbviously not.

[SIide]

We need to bal ance safety and efficacy,
and that is an issue that we need to directly
address in |labeling. GCbviously, you want

conveni ence. You want adequate pain relief,
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optinmal pain relief, but you have to bal ance safety
and netrics, whiich particularly in the acute pain
setting, for safety are usually not very
informative. |f you have a drug that has a very
high toxicity during a short-term period, you don't
have a drug. So, it is hard before marketing to
really know how that will play out. |If you nmake a
drug a BID instead of once a day, you are not going
to see in that safety database, even if you collect
it for a week, substantial differences that you may
see in safety after it is marketed. |Increasing the
dose may well increase efficacy but it also

i ncreases adverse effects.

[Slide]

I amjust going to discuss a case study of
attenpts in labeling to optimize that infornmation
on risk and benefit. It is the tranmadol label. 1In
the clinical trial section it states that U tram
has been given in single doses of 50 ng, 100 ng,
150 ng and 200 ng in patients with pain. 1In the
dosage and admi nistration section it states that
for patients with noderate to noderately severe
pai n, not requiring rapid onset of anal gesic
effect, the tolerability of Utramcan be inproved

with the following titration schedule, and it goes
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on describing a titration schedul e that has been
studi ed, and describing in some detail the extent
to which it spared sone toxicities

[Slide]

Alittle bit later in the dosage and
adm ni stration section it states that for the
subset of patients for whom rapid onset of
anal gesic effect is required and for whomthe
benefits outweigh the risks of discontinuation due
to adverse events associated with the higher
initial doses, Utram50-100 ng can be adm nistered
as needed for pain relief every 4-6 hours. There
is a statenent that clearly says not to exceed 400
mg per day.

[Slide]

So, we have a label that really attenpts
to put in all the different nmetrics and information
available, and it really is a juggling act for the
prescribing physician. This is an exanpl e,
frankly, of what you would need to try to cull from
any label. You need to ask yourself what is the
best starting dose for ny patient? Shall | give
them a | oadi ng dose that is high, or are they going
to tolerated it better if | start |lower? What

timng interval should | give then? That, to an
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58
extent, is left to patients. There is nothing
wong in saying take it every 4-6 hours dependi ng
on how you need it. But then you have to deal with
t he maxi mum dose over a 24-hour period. You have
kind of taken fromPeter to pay Paul. If you want
a high dose in the beginning you are going to have
to lower it later. O course, there is titration
of dose which is frequently an issue with opioids
particularly.

[Slide]

In conclusion, the duration of anal gesia
is guided by PK data. The return to baseline pain
metric is not an adequate endpoint to assess dose
interval. The clinical setting affects the
apparent duration of anal gesia and renedication
use.

[ Slide]

The analysis of tinme to renedication is
dependent on what popul ati on you are anal yzi ng,
those who have some onset versus those who are
enrolled in the study and may well not have onset.
The percent who rescue is informative, but it
doesn't distinctly and clearly define any opti nal
dosing interval. The current netrics, as | have

described themwith the limtations, are not
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st andar di zed.

[Slide]

Addi tional information on dosing interva
is needed. Mre formal study of dosing schedul es
may further characterize optimal dosing intervals,
and different acute pain settings nmay need to be
addressed in | abeling.

I do want to say at this point that, with
the second point on this slide, we are kind of
venturing into a new area here. W don't really
know what those studies will tell us if we ask for
them and that is one of the questions for the
group this norning, to discuss how val uabl e such
studi es m ght be. Thank you

DR FIRESTEIN. Thank you. The next
speaker is Lourdes Villalba, on safety databases
for acute anal gesi cs.

Saf ety Dat abases for Acute Anal gesics

DR VILLALBA: | ama nedical officer in
the Division of Anti-inflammatory Anal gesics Drug
Product s.

[Slide]

Thr oughout our presentations at this
nmeeting, we have tried to enphasi ze how i nportant

it is to collect adequate data to wite a | abe
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60
that is informative to patients and physici ans.

[ Slide]

I amgoing to tal k about the kind of
saf ety databases that we would like to see. |
think ny talk actually was titled safety in acute
anal gesia trials, but | need to spend sone tine
tal ki ng about chronic requirenents. Actually,

i nstead of chronic, this should be |ong-term use.

[ Slide]

We do have sone guidelines. W have the
I CH, International Conference Harnonization
gui delines that were published in 1995 and refer to
the use of products intended for long-termin known
life-threatening conditions. Long-termis defined
as continuous or intermttent use for six nonths or
nor e.

The mi ni mum requi renents are 300-600
patients for 6 nonths, and 100 patients for a year,
and a total exposure of 1500 patients including
singl e-dose and short-termnultiple dose studies.
These nunbers are given as a m ni nrum gui dance, and
exposure should be available at clinically rel evant
doses or doses intended for clinical use.

However, the sane gui dance has said that a

| arger N or |longer-termsafety databases nmay be
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61
needed. That is in the case when there are
specific safety concerns. For exanple, if during
drug devel opment in preclinical studies or early
Phase | for sonme reason we may identify sone
specific event, or we may think that some adverse
event may be nore frequent with tinme and that the
hazard rate will increase with time, in that case
we may need | arger and | onger safety databases.

O, when there is need to make risk/benefit

deci sions such as in the case when a new drug has a
tiny effect size and, therefore, even if an adverse
event is not very frequent we need to quantitate
how often that happens in order to nmake those
deci si ons.

[ Slide]

As | nentioned, the guidance says that
exposure should be in doses intended for clinica
use. However, one of the safety concerns that we
do have, which applies to all analgesics, is the
dose creep phenonenon. Dose creep is the use of
medi cations at doses above the recomended dose.
That means doses above the denonstrated doses that
are effective and safe in clinical trials.

We do have an exanple of the dose creep

phenonmenon fromthe Cel ebrex NDA. In the
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randoni zed controlled trials part of the NDA

Cel ebrex showed efficacy in osteoarthritis at the
100 ng BID dose and efficacy in rheumatoid
arthritis at the 200 BI D dose. There was nho

obvi ous efficacy advantage of higher doses of 200
mg and 400 ng respectively. O course, they were
al so efficacious but there was no maj or advant age
of hi gher doses.

In the open-label part of the devel opnent
program patients were allowed to increase the dose
up to 200 ng BID in the osteoarthritis study and
400 ng BID for the rheunatoid arthritis patients.
Actually, it was shown that nost patients, 70
percent of the patients increased the dose and nost
of them noved to a dose twice as high as the
initial dose even though there was no evi dence of
wor seni ng efficacy right before they increased the
dose and there was no evidence of inprovenent in
efficacy after they increased the dose. So, this
is just an exanple and the good news is that there
were no maj or safety concerns observed with these
i ncreases in dose.

[Slide]

Therefore, out of a summary regardi ng

exposure requirenents for long-termuse, nore than
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fulfilling a m ni num nunber, what we want to see is
an adequate safety database that will address
specific issues that may arise during drug

devel opment. W want to see minimum | CH gui del i nes
at the highest |abeled dose. W also want to see
speci al popul ati ons addressed, particularly the

el derly and the pediatric popul ati ons.

[ Slide]

Now | am going to tal k about exposure
requirenents in acute or short-termuse. The
approach that we have had in the division for the
| ast several years is to require as nuch as if it
were intended for chronic use. The reason for this
approach is that we know, | think everybody is
aware, that drugs are used for |onger than
approved. There is no analgesic that is going to
be used only once. Even if the |abel states that
the recomendation is for short-term they are used
for | onger term

I have two exanples here. One is fromthe
Vi oxx dat abase and the other is Duract, bronfenac
sodi um

[ Slide]

This slide was presented at the advisory

committee neeting in February of last year so it is
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alittle outdated but it nakes the point. Vioxx 50
mg was approved for the treatment of acute pain.
It was recommended in the [ abel to be used for five
days. This dose is twice the dose approved for
chroni c use, the highest dose approved for chronic
use in osteoarthritis and twi ce the dose approved
for rheumatoid arthritis.

At that time, the total nunber of drug
appearances was approximately 13 mllion. O
those, 5 percent were for the 50 ng strength. O
those, one-fifth were for nmore than 30 days. So,
this is just to show you sonme nunbers because with
the next exanple, which is actually rmuch nore
dramati c because of the public health issues that
came with it, we do not have numbers or
denoni nat or s

W have al so seen with Vioxx that there
are sone patients who used the 50 ng dose twice a
day, that is, 100 ng a day. That actually is very
unwi se, | would say, because there are very limted
data on the 100 ng dose in | ong-term exposure.

[Slide]

This is the next exanple. This is an
unfortunate exanple but very enlightening for us,

for the division and for the agency. Bronfenac was
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65
a nonsteroidal anti-inflamuatory drug approved in
July, 1997. There was a voluntary w thdrawal in
June, 1998 due to reports of hepatic failure.

This is a very interesting exanpl e because
the original devel opment program was towards acute
pai n, dysnenorrhea and osteoarthritis and there
were al so sone rheumatoid arthritis studies. The
proposed dose in the original NDA was 25-50 ng
every 6-8 hours up to 200 ng a day.

At filing, it was noted that there was
insufficient exposure for the osteoarthritis
indication. Therefore, the osteoarthritis
i ndi cati on was wi thdrawn but chronic safety data
fromthe chronic studies was submtted.

[Slide]

I want to show you the size of the
dat abase which is actually a very good size if you
| ook at total nunbers. The total exposure was
close to 2200, with 1000 patients exposed in the
acute pain studies, close to 400 patients in the
mul tiple dose, up to one week studies. There were
al so sonme dysnenorrhea studies of 250 patients and
the chroni c exposure was about 900 patients in
osteoarthritis and rheumatoid arthritis. So, if

you | ook at the total nunbers these | ook very good.
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[Slide]

However, if you break it out by dose and
duration of exposure--this is the dose in
mlligrams a day and this is the duration in days
of exposure, you see that the nunber of patients
exposed to the 200 ng dose for a year or nore were
only 24. The bulk of the exposure was at doses
bel ow 150 ny.

At the safety update there were nore
patients, and when we get to the 900 patients
exposed for nmore than three months--1 do not have
the breakout of these numbers but it was nentioned
in the nedical officer's review that there was
sufficient exposure to support the 150 ng dose a
day and, again, the dose was 25-50 ng up to three
times a day.

[Slide]

| don't want to go into details but just
to show you that this was a very good database in
the sense that there were placebo control studies,
active control studies up to one year with severa
conparators. They used fixed dose, as | said,
25-50 ng BID, TID and four times a day but in fixed
dose, not in flexible dose. There was a good

number of patients with OA and RA, and there al so
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was an open-1|abel experience up to four years and
that involved flexible dose, sone of themup to 225
nmg a day.

[Slide]

Therefore, the safety revi ew showed that
acute pain studies that were conducted at the 50 ng
and 50 ng single doses, and also in short-term
mul ti pl e dose studies conducted with the 25 ng and
50 ng a day dose, showed absolutely no safety
concerns. There was sonme nausea, some voniting, a
little allergic reaction but there was not even
mention of any liver effects.

[Slide]

However, the chronic studies showed a fl ag
for hepatotoxicity. This is what the NDA review
showed regarding liver function test elevations, 15
percent of patients had nmild elevations, that is
less than 3 tinmes the upper limt of normal, and
2.8 percent had clinically significant elevations
of LFTs, 3 times the upper limt of normal or
hi gher. O note, the NSAID tenplate nentions that
LFT elevations in clinical trials of NSAIDs are
usual Iy seen in 15 percent of patients. Therefore,
the nunber of patients with mld elevations of LFTs

was not hing outstanding. The clinically
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significant elevation was higher than what the
tenpl ate says, which is 1 percent but, again, it
was not sonething terribly dramatic here. This
nunber is actually simlar to what was observed in
t he dicl of enac NDA.

The el evation of LFT particularly
clinically significant events were dose rel ated.
They were observed at the 100 ng dose but nost of
the cases were at higher doses. Most of themwere
reversible after drug discontinuation. Sone of
them were reversible even wi thout drug
di scontinuation. The najority occurred within the
first 90 cays, but the inportant observation was
that the earliest occurred around day 30.

[Slide]

Based on those observations, the drug was
approved with warnings for risk of hepatic effects.
Short-termuse for pain should be |Iess than 10 days
and, because of the risk of hepatotoxicity, if
| onger therapy is needed, LFTs should be nonitored
after 4 weeks. So, we think it was pretty clear
that there was some concern with liver toxicity
here. In addition, the maxi mum daily dose woul d be
limted to 150 ng a day, and there was renoval of

any reference to treatnent of osteoarthritis,
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chroni ¢ pain and dysnenorr hea.

[Slide]

Wthin nonths the agency started to
recei ve postmarketing reports of liver toxicity,

i ncluding hepatic failure, need for liver
transplantati on and death. Mbst of the reports
were at doses within the | abel ed dose, but nobst of
them were exposed for |onger than 10 days. The
majority was for 2-8 nonths, and sone of them were
exposed for a couple of years.

We have this unfortunate exanple, but I
think that reflects something that everybody knows,
which is that drugs are used for |onger than
initially intended. As was discussed yesterday, if
a drug is approved for acute use but sonebody
thinks that it may work for chronic pain physicians
are going to use it.

[Slide]

In summary, short-term safety studies are
certainly insufficient to address safety concerns
that may cone up with sone patients who will be
usi ng the drug for |onger than intended.

Drug devel oprment for acute pain drugs
shoul d address the potential safety concerns of

dose creep, use for longer than the intended, and
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potential for abuse which is another whol e issue.

We propose that for a short-term
i ndication, unless there is a contraindication
based on safety, fornal efficacy studies should be
done in a chronic setting. | think this is the new
concept that we would |ike your opinion on. W are
not saying that off-label use needs to be addressed
for every indication because that is imnpossible,
but for a drug that belongs to a class that is used
for a chronic indication it is very reasonable to
ask for some efficacy studies. |If it doesn't work,
if it is not efficacious in the chronic indication,
then we can put that in the label, that this
doesn't work for chronic pain; do not use it. So,
we think that this would be a way to address the
possibility of off-label use and also allow us to
do a better risk/benefit assessment. That is the
end.

DR FIRESTEIN. Could |I ask a quick
question? Do you think that that fina
recomendati on woul d essentially nullify
yest erday' s di scussi on about havi ng separate acute
and chronic indications? | mean, if for an acute
i ndication you are going to require formal chronic

safety and efficacy what is the value then of
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havi ng separate tracks?

DR. VILLALBA: Well, we are not going to
require replication in three different nodels for
the chronic indication. What we want is at |east
to have sonme efficacy studies. For exanple, for a
new NSAID or a COX-2 inhibitor, if someone woul d
come with only the acute pain indication, then we
woul d ask for osteoarthritis studies to see if that
worked in the chronic setting. That woul d provide
al so better safety data because safety data
collected in an open-label way is not the same as
safety data collected in a controlled way, with
pl acebo control and active control studies. But we
actually would like to hear your opinion. Thank
you.

DR FIRESTEIN. Are there any other
comrents or questions fromthe group?

DR. MAX: | have some questions regarding
the dosing interval. | think a |lot depends upon
what you want to tell people about. M question is
has the FDA studi ed what percentage of patients
whom you are trying to i nformwho are taking acute
anal gesi cs take two doses total versus three doses
or four doses? Because if you nostly want to tel

peopl e about the second dose, single-dose duration
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1 is enough. |If there is a |large nunber of people

2 who take three doses, the second dose is inportant
3 and so on.

4 DR GOLDKIND: That question will really
5 depend on what studies show the dosing interva

6 shoul d be. There may well be off-|abel usage TID

7 for a BID drug, but if the best studies have

8 identified a twice a day reginmen, actually PK and
9 sone Phase Il clinical studies should give you an
10 i dea of the ball park. | mean, we don't have

11 exanpl es of every two-day drugs or drugs that are
12 taken very infrequently. | think, as you pointed
13 out, you need to at | east get data on doses going
14 out beyond the first interval that you would be

15 prescribing in terns of usage data on how many

3

16 patients go beyond the frequency advised. W don't

17 have t hat.
18 DR. MAX: Yes, ny question is have you

19 studi ed general use of anal gesics for acute pain

20 and how many peopl e just have one day treatnents or

21 one dose treatnents, or two day, three day

22 treatnents?

23 DR. GOLDKIND: We don't have that, no.
24 clinical studies it is hard to get a nodel that

25 wll get you out nultiple days. So, | think that
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answers the question to sone extent. Most people
only take acute anal gesics in the postoperative
setting or acute injury setting for several days on
a regul ar basis.

DR. MAX: But do you understand what | am
referring to?

DR GOLDKIND: If | do understand, we
don't have usage data to tell us how many days
patients take acute anal gesics for nost
indications. | don't knowif that is avail able.
don't know if IMS data could give us that.

DR FARRAR. As sonebody who has focused
primarily on chronic pain as an area of study, |
woul d admit to this being the first time that |
have sort of seen the full scope of the approva
process for acute pain. | commend the FDA for
reexam ning the entirety of the approval process
because | think there are a clearly a nunber of
i ssues that can be addressed that aren't currently
bei ng addressed, sonme of which were being hinted at
by Dr. Max.

One of the things that strikes nme is that
| have never, ever seen a drug that is used as a
single dose, ever. It nmay be tested that way; it

may be used that way perhaps in a hospital setting,
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but if it is over-the-counter it just doesn't

exist. Therefore, | think it is probably necessary
to study certainly the effect of several doses over
a period of tine. | think that that would clearly
generate a conpletely different set of data

per haps.

The second issue that | will just raise,
and | amjust raising all of these and | think they
woul d need discussion at length in a different
setting, but the second issue relates to the safety
data. Dr. CGol dkind showed very nicely sort of the
need to look at risk/benefit ratios. It seems to
me that it doesn't nake obvi ous sense to | ook for
safety day in use over six nonths and not | ook at
| east in sonme way at efficacy data over the sane
period in ternms of just thinking about how a
medicine is going to be used in terms of the
general public.

What that raises is really the |last point
that | want to make, which is that we know t hat
these drugs are going to be used in a variety of
different ways by different patients and different
physicians. And, | think it is inperative that we
| ook at the way in which the drug is going to be

used and use that infornation to guide us in terns
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of both the safety and the efficacy data that we
woul d want prior to or follow ng approval

There are two points that were nmade in the
| ast presentation which | think really speak to
this. Wth the Cel ebrex exanple, the fact that 70
percent of people increased their dose when all owed
to do so tells you two things. It tells you, one,
that that is the way it is going to be used. It
also tells you that even though the study was not
| arge enough to show that a | arger dose provided
better efficacy, or that there was some devel opnent
of--1 don't want to call it tolerance but getting
used to the nedicine, whatever you want to cal
that, that over time an increased dose was nore
beneficial. The patients were telling you that.
The patients said when given the option | will take
this medicine at a higher dose because it works,
nunmber one and, nunber two, doesn't cause acute
side effects. That really is telling and indicates
that there needs to be at |east sone approach to
the concept of if given free access to the
medi cation, if it was placed at the bedside so the
patient can take it w thout asking the monitor, be
that person nice or not nice, then they will use it

in the way in which they would probably use it at
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76
hone and that woul d perhaps dictate the way in
whi ch a study coul d be conduct ed.

The very last thing that | would like to
point out is that we need to keep in nind with al
of the PK data, all of the time to effect data, al
of the tine to return to baseline although | think
| agree that that is a |ousy measure, tine to
renedi cation, those are all nean values. Wat a
mean val ue indicates is that there are 50 percent
of the people who did either better or worse. |
don't think that 50 percent is the nunber we are
actually targeting in terns of what a reasonabl e
dosi ng schedule would be. | certainly would never
treat ny patients and allow 50 percent of themto
suffer for an hour or two before | gave thema
second dose
I think that needs to be dictated very carefully by
the risk/benefit or the m ni rum anount that they
can take to be effective and the maxi num anpunt
they can take and still be safe.

DR FIRESTEIN: | think actually you are
referring to nmedian, not mean. Actually, the
points that you raise bring us to the first point
of discussion. | think based on what we have heard

and our own clinical experience, it is reasonable
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to expect not single-dose studies but at |east
mul ti-dose studies involving a variety of metrics.
I would Iike to open this for discussion with
regard to what sorts of netrics people night feel
woul d be appropriate. Susan?

Di scussion Points # 1, 2 and 3

DR. MANZI: | just wanted to nake one
other comment first. | agree that | think the
purpose of clinical trials is to accurately
simulate clinical practice. As | was listening to
these talks, | said | can't even inagi ne where you
woul d use singl e-dose anal gesic even in the nost
acute situations. So, | would agree with nultiple
dosi ng.

The only other point, and | guess this is
the epidemologist's hat that | wear, is that when
you are | ooking at how to figure out dosing, you
really learn a lot fromthe outliers. It is the
peopl e who extend beyond the bell curve where you
get the nost information. M point would be that
if you look at tine to rescue, you shouldn't
excl ude the non-responders in that because in
clinical practice we can't predict who those
non-responders are going to be and when they are

going to need sone additional dosing. | think nost
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people don't take a drug and say "it didn't work;
I"mnot going to try it for another dose.”

So, ny point is that | would assune the
nost narrow tine based on the outliers for time to
redosi ng and test safety of that in that setting.

DR FIRESTEIN. difford?

DR. WOCOLF: To cone back to the issue of
onset and duration, Dr. Wtter's presentation, the
context of when even a single drug is given,
whether it is given pre- or postoperatively may
prof oundly change both of those netrics.

DR FIRESTEIN. Com ng back to the
question of what the appropriate nmetrics mght be,
a series of possibilities were raised, and | can't
renenber in which presentation it was but is the
gol d standard for an acute pain nedication going to
be quality of life, or is it sinmply pain?
Sonebody?

M5. MCBRAIR: | would go for pain relief.
I don't think we are worried as nuch in the short
termabout the quality of life, especially for a
post surgical patient. They are going to be,
hopefully, in a hospital setting and well
moni tored, and they need pain relief and we woul d

not hold it back fromthem
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DR. CUSH. | would al so say that when
| ooking at the netrics you should rely upon,
obviously, painis where we are going to go.

Unl i ke ot her di seases where our netrics are naybe
mul tivariate where we are going for a disease
response, here we are | ooking for a synptom
response across many di fferent di seases, and having
a multivariate definition of response night be very
difficult to arrive at, as we discussed yesterday.
But if we had an acceptabl e neasure of pain relief
that was universally agreed upon, we could go for
the variables that Jimwas |ooking for. For
instance, if you defined an acceptabl e response of
50 percent, pain relief of 50 percent, you could
then define the tine of response and the percentage
of patients actually receiving that response in a
pl acebo popul ation and in an active treatnent

popul ation and then al so maybe even define the
duration of response with a PR 50, or sonething

al ong those I|ines.

DR FARRAR. | think the point about
quality of life as a nmeasure in an acute pain
process brings up an inmportant point, which is that
the quality of life is defined differently in

different circunstances. | would argue that
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adequate pain relief postoperatively is, in fact, a
very good nmeasure of a postoperative six-hour
period of quality of life.

But | think ultimately that pain is the
primary outcome. What | would like to point out
though is that it is not a single neasure of pain
that is paramount. Certainly, in treating
postoperative patients, clinicians are aware that
the onset of action is vital to the control of pain
and you certainly would not give a nedication to a
postop patient who is withing in pain a drug that
woul d take two hours.

So, the onset of action is of extrene
i mportance, as well as the duration of action only
inasmuch as it dictates dosing. The duration by
itself--you know, a |ong-acting nmedication may well
be of benefit but if you have a short-acting
medi cation, as we know, in ternms of intravenous use
of various short-acting opioids, they can be very
effective and the short-actedness can be overcone
with either an infusion or nultiple dosing.

So, | would argue that there needs to be
pai n nmeasurenent as a primary outcome with at | east
two issues. One is the onset of action and then

the duration of action as it dictates the use of
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the drug.

DR. KATZ: Just to continue the discussion
of appropriate nmetrics for onset, first of all, |
wonder if sonmebody could explain to nme what the
rel evance is of placebo response to neasuring
onset? That doesn't seemto nake any sense to ne
at all. |If you are lying there in bed, |ooking up
at the nurse giving you the medication, you want to
know how long it is going to take this thing to
work. You don't want to know when is the
phar macodynam ¢ of the response of this medication
going to separate fromplacebo. That is a
conpl etely noon-intuitive and clinically irrel evant
measure. | woul d propose that for onset we | ook at
actual |y onset, when the nedication starts to work
as opposed to when it separates from pl acebo.

The second issue | have with onset is that
it is not at all clear to me why we are only
interested in drugs that have onset within one
hour. There are other characteristics of onset,
aside fromtine to onset, that are also rel evant.
For exanple, in an NSAID | don't know what the
typical rate is of responders that you see, but if
you see that, for exanple, 60 percent of your

patients will respond within an hour, | also night
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1 be interested in a drug where 95 percent of

2 patients respond but it takes an hour and a hal f

3 and there are other ways to bridge the gap. So, |
4 am not sure why we have this rigid notion that you
5 have to neet your onset criteria, whatever that is,
6 wthin an hour.

7 DR FIRESTEIN. Can you clarify your point
8 about differentiating from placebo? You don't

9 think it is inportant to differentiate from pl acebo
10 during that first hour?

11 DR. KATZ: Let's say, for exanple, that
12 you give your drug to a group of patients and the
13 median time to onset of the drug itself is one

14 hour. In other words, you have a clinical sense

15 that it is going to take on average an hour for

16 that nedication to work. |If it doesn't separate

17 fromplacebo for an hour and a half, what is the

18 di fference?

19 DR. FI RESTEIN. Because then you could

20 just treat with placebo.

21 DR KATZ: No, no, no, that is not true at
22 all. The confusion | think is between | ooking at

23 measures of efficacy of the drug conpared to
24 pl acebo versus | ooking at onset conpared to

25 pl acebo. Obviously, you have to show that your
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drug is better than placebo in some way--a SPID or
one of your neasures that has been shown to be
effective for that. But in terns of giving
clinically inportant information about when the
drug works, the clinician wants to know when t he
drug works; he doesn't want to know when the
pl acebo works. So, whether the drug separates from
pl acebo within that hour or it takes an hour and a
hal f or two hours, or what-have-you, is a
conpl etely separate question, and | don't think the
separation fromplacebo is a clinically usefu
metric of onset. The drug works when it works.
The effectiveness of a drug is a conbination of its
phar macol ogi cal effectiveness and what ever placebo
or non-specific effect it brings to bear, but in
the real world both of those issues are operative.

DR. FIRESTEIN. One woul d wonder if you
can't distinguish it from placebo whether or not it
is truly a pharnacol ogic effect.

DR. KATZ: No, no, no, that is not ny
point at all.

DR FIRESTEIN: | understand. Dr. Ashburn
and then Janet.

DR ASHBURN. | hesitate to speak before

the biostatistician speaks, but | just have a
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couple of issues that | wanted to point out or
bring to the table. First of all, | want to rennd
fol ks that pain neasurenment in the acute pain
setting needs to be both at rest and with novenent,
particularly in patients who are undergoi ng mgj or
operations, because that has been predictive of
good quality of outcone.

The other one is onset, and in an acute
pain setting | would reinforce Dr. Katz's remark
There is not necessarily a limt of one hour with
regard to neani ngful analgesia in the acute pain
setting. There are nedications that can be given
preoperatively that do have a | onger duration of
effect, which is no longer relevant if you are
trying to use a |long-Ilasting nedication and
prophylax, if you will, for anal gesia at the end of
the operation. So, a one-hour onset nay not
necessarily be inportant when | ooking at a
medi cation still intended for acute pain use.

Duration of effect, depending on the route
of administration, may be very inportant. A
24-hour duration of effect in a patient who is
going to be NPO for the first hour after surgery
may actually be a very neaningful, inportant aspect

of a different nedication.
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The other one is that adverse side effects
tend to be overlooked with regard to bl ending that
in with safety. Adverse side effects can be very
important in a postoperative period. |If a
medi cation has a very |low incidence of nausea and
vomting, for instance, that will be perceived as a
mar ked advant age over parenteral opioids which do
have a fairly high incidence of nausea and
vom ting.

O course, safety is paranount in these
areas because one would tend to not tolerate a
medi cation that even has a fairly | ow incidence of
a catastrophic event. A nedication that is
relatively safe, that doesn't have opioi d-i nduced
risk of respiratory depression may actually have
mar ked advantage even if it is equally as good as
an opioi d anal gesi c.

DR FIRESTEIN. Excellent points. Dr.

El ashof f ?

DR. ELASHOFF: | wanted to comrent on the
i ssue of what was being called separation from
pl acebo, which | assume nmeans statistically
significant separation from placebo, which is a
conbi nation of whatever the true separation is and

the sanple size that you used to | ook at the issue.
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So, the whole issue of when they get far enough
apart is both the issue of a clinically neaningfu
separation and the issue of whether the study is
actual ly big enough to address that question.

DR. FIRESTEIN: Thank you. | always enjoy
bei ng chastened by the biostatisticians! Yes?

DR. KATONA: Just looking at the world
fromthe pediatric point of view, even in other
situations we do not like to do placebo-controlled
trials. | amjust wondering, in the acute pain
situations, especially the postop pain, in specia
circunstances like with the children and the
elderly, is that sonething that we need to conpare,
the active drugs with placebo, or could we do some
ot her designs? | personally even wonder about the
general population, if we could design these
studi es as conparison studi es or sone other ways

DR WOOD: Gary, | wanted to return to the
poi nt that you were raising right at the beginning
of this discussion, and that is how | ong do we need
safety data for, and how will that duration of
safety data affect the potential for indications.

It seenms to ne that we have excell ent
data, going back to the question Mtch was aski ng,

to say that |abeling changes are not very effective
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and are generally not followed. | nean, if we
think of the exanple of fen-fen, the exanple of
truplidazone, or the exanple of even Accutane,

whi ch has extraordinarily rigid | abeling,
physi ci ans and/ or patients are still not follow ng
these. Certainly with truplidazone the Iiver
function tests were ratcheted down week by week and
with relatively little effect.

So, the lesson fromall of these, it seens
to me, is that even a drug that was approved
exclusively for acute use, such as one that was
limted eventually to ten days' use in the exanple
that was shown, was used for nuch | onger than that.
So, common sense woul d dictate that we shoul d have
safety data that extends for a nuch | onger period
than just a single dose.

If that is the case, you have to then say,
wel |, how are you going to get that safety data?
You coul d give patients or volunteers an anal gesic
for along tine for no indication which woul d seem
to ne to be dubious ethics and you are probably
unlikely to get lots of volunteers. So, it seens
al most inevitable, therefore, that if you are going
to look for safety data that goes |onger than the

acute setting, you are going to insist de facto
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that you look at chronic pain relief even for a
drug that you mght initially be | ooking at for
only the acute setting.

| don't see a way around that, and you
sort of touched on that in your question but I
think we need to return to that because that
actually is pivotal to how we think about this
whol e i ssue of devel opnent, perhaps not | abeling
but certainly how you develop it. [If you are
unable to go forward w thout chronic studies, then
that is inmportant to think about in terns of how
you pitch your devel opment program

DR FIRESTEIN. Wbuld you require
ef ficacy?

DR WOOD: | woul d.

DR FIRESTEIN: For the acute indication?
If you propose that you would | ook for efficacy
endpoints sinply as a safety study, would you
require efficacy in the chronic study in order to
have approval for an acute indication?

DR WoOD: Well, let ne rephrase the
question, if | may. | don't think the question is
would | require efficacy data in the chronic safety
study necessarily. | think it is inprobable that a

conpany or that you woul d advi se a conpany to not
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do an efficacy study if they were collecting
chroni c data because, otherw se, you would be doing
a study in which you are giving an analgesic to
sonmebody chronically for no very obvi ous reason,
and | think it would be tough to get volunteers for
that, frankly. Therefore, for relatively little
addi tional cost you could get the efficacy data.

thi nk nost people would do that.

If soneone cane to you and said we don't
want to do that, you would al nbst wonder why. |
mean, is the reason that they don't want to do that
because they have data that suggests it doesn't
work chronically or it is toxic chronically? As a
regul ator, it would nake ne very unconfortable if
sonmeone was adamant that they didn't want to do an
ef ficacy study chronically when you were telling
themthey had to collect safety data chronically.

DR SHERRER: | think that goes back to
one of the original questions for why we cane, and
that is should we really then be dividing into
acute and chronic pain? Because if we say that we
are going to give these drugs for acute and chronic
pain, in a sense we are saying that they work for
both. Maybe the dosing is different but, in fact,

the drugs work for both acute and chronic pain. In
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90
practice that is really what is happening. So,
does that go back into the nechanistic differences
again, and are we really back to saying well, pain
is pain? You know, we treat one way for acute and
a different way for chronic.

DR WoOD: Well, | think nmy point is a
little nore than that. | think that even if we
could divide it into acute and chronic pain, and
even if we really thought that that would be a good
division to make--and | am not arguing for or
agai nst that--de facto, we have come to recogni ze
that physicians and their patients are relatively
poor at followi ng that advice. And, it is not just
true of pain; it is true of lots of other drugs.
You know, fen-fen was taken for nuch longer than it
was supposed to be. Truplidazone was taken without
the appropriate liver function tests being done.
Dosage creeps occurred with other drugs.

That is not a criticism that is the
reality of the marketplace. That being the case,
it seems to ne foolhardy to say that we are going
to ignore all that data and say if a drug cones in
only for acute pain we are not going to require a
saf ety dat abase that goes beyond that, even if we

coul d make recomendati ons about how it shoul d be
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91
used and hope that it would be used in that way.

DR FIRESTEIN. Dr. Max and then Dr.
Farrar.

DR MAX: | would like to conment on the
metrics in the nulti-dose studies. | think now the
standard netric in |ooking at doses past the first
dose is the choice of the patients when to rescue.
| see nothing wong with that because you are
really using that just to tell patients when to
expect to do that. The problemis this, | have
spent many horrible afternoons sitting with drug
conpani es, trying to massage a bunch of repeated
dose data into sone neani ngful information and you
can't get anything out of it generally because
there are PRN doses with one reginmen. The beauty
of dose response studies is that you nake the dose
regi nen the independent variable, and when you have
the dose al so be the dependent variable you rmuck it
up conpl etely.

So, | heartily endorse what | hear in your
tal ks. Should we use the dose response type
reginmen and take nultiple different reginens,
either doses or tinmes, and try to stick to it and
use some other drug for rescue and find out what is

too high, what is too low, and what is just right
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for CGoldilocks? That is the way to go about it.

There is one other finer point, and
think you have to define whether your nain
orientation is towards exploring the clinica
phar macol ogy or usage study. That gets to the
i ssue of whether you include placebos. Say you
want to conpare a six-tine a day regi nen of the
same drug with three-time a day, there are sone
studies | have seen where they give pl acebos
intermttently and then people say, well, the
pl acebos gave anal gesia and you really can't count
them It may be that if you really want to minic
usage, you want to do it unblinded so you get the
full inpact of the placebo effect of taking extra
pills. But I think you need to spell this out so
sponsors won't go ahead and use pl acebos or not use
pl acebos and have the study be voi ded.

DR FARRAR. | would like to pick up on
sonet hing that Mtchell just finished with and get
back to sonething that was said before. There are
designs that are possible and conpletely valid to
| ook at the way in which patients use nedications.
Two of themthat are specific, one of which our
group has suggested to sone drug conpanies in terns

of ways to |l ook at |ong-termuse but have not been
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adopt ed.

The first one is in ternms of the onset of
effect and the efficacy, and that has to do with
whet her a patient at the end of the pharnacol ogic
time period where they should have their maxi ma
ef fect, whether or not they decide they need
sonething else to treat that pain. That is very
clinically oriented and it is a valid neasure of
whet her the drug is ever effective.

The second thing has to do with long-term
use. | think it was suggested before that giving
patients drugs for a long period of tine with no
indication is a problem Wat | would like to
suggest is that one possible mechani smfor dealing
with that is, in fact, to do a very tight and
carefully controlled study for a period of 4, 6, 8,
10, 12 weeks, whatever seens to be appropriate for
the drug. In the long-termstudy it is possible
sinply to continue to give patients the nedication
as long as they want to take it. That sounds a bit
odd perhaps, but ultimately what we are asking is
how are patients going to use that, and is the drug
safe for the period of tinme that they use it? |If
you want to study it long term as in a safety

study, you would give themthe nedication; follow
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themas long as they are willing to take it,
meaning if it still helps them they claimit helps
them for whatever reason; and | ook at the safety
data over that period of tine.

There is actually a nmore el egant way to do
that which would in fact, be to continue to give
the patients the medication in a blinded fashion
long term One of the arguments against that has
been how can you possibly give sonebody a pl acebo
over the long tern? M argunment is to reverse that
and to say if the placebo is providing real relief
for the patient, then why not give it long ternf

One of the ways of knowi ng whether a drug,
in fact, works better than the placebo Iong term
woul d be sinply to give it blinded for a long tine
and foll ow, as was suggested yesterday, the nunber
of dropouts.

DR WOCOD: But how woul d that differ from
a pl acebo-controlled, long-termstudy? | nean,
giving a placebo and an active drug for long term
in a blinded fashion sounds to ne like a
pl acebo-control | ed, random zed, controlled trial,
which is what | am saying we need to do

DR FARRAR. Right, it is. The difference

is the following, which is that in nost of our
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pl acebo-controlled trials there is a nonitor that
calls you every day and says, "have you used the
drug? Did you wite in your diary? Did you use
your electronic diary?" Wat | am suggesting is
that over a brief period of time, 4, 6, 8, 12
weeks, whatever is decided, that is reasonable.

But what you want to then study is the
actual use of the nmedicines. So, what you want to
do is to give themthe nedicine for, let's say, two
weeks or a nonth, a nonth's supply and have them
come back to visit you, and nobody calling themin
bet ween and findi ng out whether they took it or
not; whether they filled out their diary. The
issue is you use sinply the continued use of that
medi cine and nmetrics that you neasure once a nonth
to determ ne whether or not they actually used it.

There is very clear evidence, as | think
was suggested earlier, that if the nonitor is
sonmebody who nmekes you feel |ike you want to do
what is right, or scares you into doing "what's
right" you may use the nedicine in a way that is
very different than the chronic, nornal use of that
medi ci ne.

DR FIRESTEIN: Dr. Strand?

DR STRAND: | just want to comment that
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that is a rather standard design in, say,
rheumatoid arthritis trials, and that is that
patients are allowed to continue if they have had a
response, open-|label treatnment for continued safety
anal ysi s.

But another thing that we have al so done
with placebo-controlled trials is that the
responders, not unblinded, are allowed to continue
treatnent and that treatnent is nmintained blinded
We have actually had patients take placebo for as
Il ong as three years who respond clinically.

DR CUSH. The limtations of that are as
far as recruitnment. | nean, | tell patients up
front that you may be on placebo for three years
and that is sonewhat of a deterrent.

DR. STRAND: | think we say not that but
that on or after a certain period of tine, if you
are not responding, you are allowed to go to active
treatnment. Then, all responders can go on to
continued treatment and that way we don't inply
that they will be on placebo for a | ong period of
tinme.

DR FIRESTEIN. Dr. Wolf?

DR WOOLF: | would like to conme to the

i ssue of dose creep and the rel evance of that for
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the prinmary outconme neasure, which | think we have
all agreed should be pain. But | think the fact
that patients tend to take hi gher doses than have
been denonstrated to be effective nmight be a
reflection of the fact that our measurements of
what is effective are insensitive, and that
patients may be getting a greater benefit than we
can actual ly detect.

So, while primary pain outcone nmeasures
clearly are appropriate, there may be other aspects
of the treatnent that are making the patient feel
better in a way that we are not detecting.

DR FIRESTEIN: Yes, Dr. Brandt?

DR. BRANDT: Fundanentally | agree with
what is being said about |ong-term placebo studies.
But, as Vibeke said, there are practical problens
with IRBs that are very significant in being able
to do this.

DR. STRAND: It is not that they were told
that they had to be on placebo; it is that everyone
was offered to drop out for docunented | ack of
efficacy, and only those people who responded
stayed in and, therefore, we selected for a snal
group of patients who were placebo responders.

I would say part of any of these designs

file:/lIC|/WP51/wpfiles/0730arth.txt (97 of 244) [8/9/02 3:18:52 PM]

97



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

woul d be the sanme thing, and that is people could
not continue treatnment beyond, say, the blinded
time of the trial unless they were responders. But
you can naintain a blind and find out sone
interesting informtion

DR FIRESTEIN:. And even open-| abe
extensions with safety rather than efficacy as a
pri mary endpoint would not raise the bar that nuch
hi gher for an acute indication.

There were a couple of other issues that
were raised that the agency has requested that we
di scuss. One has to do with the paraneter used for
assessing dose intervals for acute anal gesic drugs.
The other, itemthree, is the issue of how one
measures clinically inportant differences.
Actually, | think Dr. Katz yesterday used a quote
that | think I am probably going to put on mny
slide, which is if a difference doesn't make a
difference, then what is the difference? O some
vari ation of that.

What | would like to do is try to steer us
towards addressing those two issues right now One
is if anybody has specific thoughts on what sort of
dosing interval studies would be required, or

whet her that is appropriate. Dr. Elashoff?

file:/lIC|/WP51/wpfiles/0730arth.txt (98 of 244) [8/9/02 3:18:52 PM]

98



file:/lIC//WP5L/wpfiles/0730arth.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. ELASHOFF: Specifically with respect
to 2(b), which is median tine to rescue, and to (a)
as well, which is the T 1/2, part of what was
remarked earlier is that just |ooking at the mean
or just looking at the median is not bringing in
variability frompatient to patient. One kind of
thi ng which could be helpful in that is |ooking at
the 25th percentile or the 75th percentile, that
sort of information as well to help characterize
how typical, in some sense, the nedian is of people
and to try and get into the variability from one
patient to another issues.

DR. KATZ: | am happy to say | was
actually going to say the same exact thing. W
have been tal king a | ot about how to get a precise
estimate of duration by whichever netric, whatever
that will wind up being, 8 or 11 hours, but to have
sonme sense of how variable that is | think is very
important. If two-thirds of your patients are
within an hour of that, that is different than if
two-thirds of your patients are within 4 hours of
that and infornms clinical practice better | think

DR. FARRAR: | agree with what has been
said, and | think what was just being suggested is

actual |y best described as a box plot. It is a
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very sinple mechanismfor actually displaying in an
under st andabl e format the 25th, 50th and 75th
percentil es.

I think what it brings to mind is a second
issue which is that patients are really quite
different. 1In trying to hel p physicians understand
how to use the nedication what we really need to
tell themis what is the mninumtinme that a
patient should wait before they take an additiona
dose. That really is dictated by safety data. The
question really is if a patient only waits an hour
to take a second dose, an hour to take a third, and
an hour to take a fourth they are clearly going to
take much nore nmedicine than if sonebody waits
three or four hours.

The exanple that cones to nmind is when we
prescribe nedications for a patient 2-4 ng every 3
hours. What our patients will do sonetines is to
take 2 ng but then, because they have taken the 2
mg they decide they have to wait the full 3 hours
before they take an additional 2 ng, even though
the intention was for themto be able to take up to
4 mg in that period of tine.

What | am suggesting really is that in the

| abel what it probably ought to say is sonething
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