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PROCEETDTINGS
(8:05 a.m.)
DR. FIRESTEIN: Thank you very much, and
welcome to everybody, to this meeting of the Arthritis
Advisory Committee.
I'm Gary Firestein, currently the Chair, and we
have a number of new people sitting at the table. So I
think the first thing that we ought to do is go around the
table and introduce everybody. Why don't we start with our
august leader?
DR. SIMON: Hi. Good morning. I'm Lee Simon.
I'm the Division Director of Analgesic, Anti-inflammatory
and Ophthalmologic Drug Products, and a rheumatologist.
DR. WITTER: Good morning. Jim Witter, waking
up here, clinical team leader in 550.
DR. ABRAMSON: Steve Abramson, rheumatologist,
NYU and Hospital for Joint Diseases.
DR. GIBOFSKY: Allan Gibofsky, rheumatologist,
Hospital for Special Surgery, Cornell.
DR. WILLIAMS: Jim Williams, rheumatologist,
University of Utah.
MS. McBRAIR: Wendy McBrair, Director of
Arthritis Services, Virtua Health, in New Jersey, consumer
rep.

DR. HOFFMAN: Gary Hoffman, rheumatologist,
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Cleveland Clinic.

DR. BRADLEY: Larry Bradley, psychologist,
Division of Rheumatology, University of Alabama at
Birmingham.

MS. CLIFFORD: Johanna Clifford, Food and Drug
Administration, Executive Secretary to this meeting.

DR. KATZ: Nathaniel Katz, a neurologist in
Boston, Massachusetts.

MS. MATALLANA: Lynne Matallana, patient
representative, Founder and President of the National
Fibromyalgia Association.

DR. FINLEY: Michael Finley, rheumatologist,
Western University.

DR. ANDERSON: Jennifer Anderson, statistician,
Boston University.

DR. CUSH: Jack Cush, rheumatologist,
Presbyterian Hospital, Dallas.

DR. STAUD: Roland Staud, rheumatologist,
University of Florida.

DR. TURK: Dennis Turk, psychologist,
University of Washington.

DR. LASKY: Fred Lasky, Director of Regulatory
Affairs, Genzyme, industry representative.

DR. FIRESTEIN: Thank you very much.

And before we get started, one minor change in
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the schedule. Because there were no requests for
presenting at the open public hearing, that is going to be
canceled, and Dr. Simon's charge to committee will replace
that at 11:30.

So why don't we go ahead and get started with
the "Conflict of Interest Statement" from Ms. Clifford.

MS. CLIFFORD: The following announcement
addresses conflict of interest issues with respect to this
meeting and is made a part of the record to preclude even
the appearance of impropriety at this meeting.

The topics to be discussed today will not focus
on any particular product or company but rather may affect
those companies developing and studying products for
treatment of fibromyalgia. The conflict of interest
statutes prohibit special government employees from
participating in matters that could affect their own or
their employer's financial interests. All participants
have been screened for interests in the products and
companies that could be affected by today's discussions.

In accordance with 18 United States Code,
section 208 (b) (3), the Food and Drug Administration has
granted waivers for the following individuals, because the
agency has determined that the need for their services
outweighs the potential for conflict of interest. They

include Gary Firestein, Dr. Gary Hoffman, Dr. Steven
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10
Abramson, Dr. Allan Gibofsky, Dr. Dennis Turk, Dr.
Nathaniel Katz, and Dr. Laurence Bradley.

In addition, Dr. Daniel Clauw has been granted
a limited waiver that permits him to give his presentation
on "Post-ACR Diagnostic Criteria" and to answer questions
directly related to his presentation. Dr. Clauw is
excluded from participating in the remainder of the
committee's discussion.

A copy of the waiver statements may be obtained
by submitting a written request to the agency's Freedom of
Information Act Office, room 12A-30 in the Parklawn
Building.

With respect to FDA's invited guests, there are
reported interests that we believe should be made public to
allow the participants to objectively evaluate their
comments.

Dr. Leslie Crofford has been involved in
studies of Pfizer's pregabalin and Eli Lilly's duloxetine.

She consults for Pfizer and Wyeth and previously consulted
with Cypress. Dr. Crofford also receives speaker fees and
is a scientific advisory for Pfizer.

Dr. Fred Lasky 1is participating as a non-voting
industry representative, acting on behalf of regulated
industry. Dr. Lasky 1is a full-time employee of Genzyme and

has a sales relationship with Wyeth. He would like to
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11
disclose that he owns a nominal amount of stock in Johnson
& Johnson.

In the event the discussions involve products
or firms not on the agenda for which a FDA participant has
a financial interest, the participants are aware of the
need to exclude themselves from such involvement and their
exclusion will be noted for the record.

With respect to all other participants, we ask
in the interest of fairness that they address any current
or previous financial involvement with any firm whose
products they may wish to comment upon.

DR. FIRESTEIN: Thank you very much.

The first item on the agenda is from Dr.
Witter, who's going to make some opening remarks.

DR. WITTER: Good morning.

We arranged for some sun for you today. We
haven't had that around here a lot, so please enjoy it in
here.

We have an interesting day, I think, set up.
This has a potential to be an historic day. We're going to
be discussing something today that we have not at this
point really discussed in any great detail at an advisory
committee meeting, and we have a task today, which is
essentially to go about and have a discussion about

creating a claim for fibromyalgia. So I'm sure we'll find
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12
it interesting, and some folks would hope that at the next
meeting, we are actually talking about approving something
for fibromyalgia. Time will tell.

So we have several goals for the meeting. I'd
like to just review those for today. One of those is
essentially to gather input then regarding the development
and approval for drugs that treat fibromyalgia. This
discussion will help us and will enrich the analgesic
guidance process in rewriting the document. I think most
of you know that we are in the process of revising the 1992
guidance documents. So this will be an informative meeting
in that regard as well.

We hope to address what we've come to
understand is an important public health issue. Estimates
are, depending on where you read, it affects anywhere from
4 to 10 million people in the United States alone, and we
hope that this discussion will also help us to better
understand how fibromyalgia represents a "model" of chronic
pain. I'll be discussing a bit later what we mean by the
term "model".

So we talk about claims and labels. Let's make
sure that we are on the same page. It's stated quite often
that although label claims have legal and regulatory uses,
their central purpose is to inform health care providers

and patients about the documented, and I stress documented,
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13
benefits and risks associated with a product. So claims,
therefore, describe clinical benefits and that's really
what we're going to be trying to address today. What are
those clinical benefits? The better that a product is
labeled, the more effective it is then to allow for a
useful risk management program which is something that
we're all very much concerned about these days.

So fibromyalgia. What is it? Well, if you
look at the Arthritis Foundation's web page, you'll find
some of the following. They describe it as an arthritis-
related condition, characterized by generalized muscular
pain and fatigue. 1I'd like to stress the word "and". It's
described as a condition, referred to really as a syndrome,
because it is a set of signs and symptoms that occur
together. 1It's confusing. It's often misunderstood and a
lot of people, including health care providers, maybe don't
even believe that it exists. Part of the problem is that
it has very common symptoms with no specific laboratory
criteria.

How does the American College of Rheumatology
classify fibromyalgia? I know that that'll be a big part
of our discussion today. Well, there are really two
criteria that need to be satisfied. One is that you have a
history of chronic, in this case defined as 3 months,

widespread pain. The pain needs to be on the left side and
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the right side. It needs to be both above and below the
waist. It needs to involve the axial skeleton, and then
you have to have pain when you digitally palpate in 11 of
18 tender spots. This palpation has to be with the force
of 4 kilograms and this has to be described as pain, not
tenderness. So what we'll be discussing today, I'm sure,
is whether or not this is a viable and workable inclusion
criteria for some of the clinical trials that will be
coming.

Well, how do we treat fibromyalgia? Again
turning to the Arthritis Foundation's web page, there are a
variety of strategies. One important one is education, so
that patients can understand and hopefully better manage
what this condition is or isn't. Relaxation techniques,
which are intended to ease tension and anxiety. Various
forms of exercise to increase one's flexibility and
cardiovascular fitness, and then certain drugs, which are
intended to decrease pain and improve sleep, and again I
stress the word "and".

There are some interesting drugs here, anti-
depressants, such as tricyclics and select serotonin
receptor inhibitors, and benzodiazepines. What is not on
this list that's interesting are things like NSAIDs and
Cox-2s and opioids. It may be telling us something about

this disease in particular.
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So I'd like to just take a few minutes and kind
of get us all on the same page, so to speak, as to how it
is that we came to be having this particular meeting today,
and I think that there were two meetings that occurred last
year that were particularly informative. One of those was
the NIH-FDA workshop that occurred in March of 2002. 1I'll
be describing this, in a bit, more. But one of the
important features of this meeting was that we came to an
agreement at this meeting that chronic pain is in fact an
important unmet medical need and needs to be addressed, and
during that discussion, we had a breakout session with Dr.
Clauw looking at fibromyalgia as an example of chronic
pain.

A few months later, we had an Arthritis
Advisory Committee meeting -- and I believe it was 1in this
room -- that really was focusing on pain. We talked about
a variety of claims for marketing for analgesics. I will
describe that in a bit, and I'd just like to point out that
all of this information 1is available from our committee
meetings on our website. There's just a tremendous amount
of information available on the websites in general at FDA.

Speaking of pages, I'd like to point out about
eight of those. This is a recent publication that just
came out. It's entitled "NIH-FDA Analgesic Drug

Development Workshop: Translating Scientific Advances into
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Improved Pain Relief." This is a fairly complete summary
of that meeting back in 2002. So if you haven't had a
chance to look at it yet, please do so. 1It's worth the
time.

At that meeting then, we, as I indicated,
discussed about chronic pain, and we had a discussion about
looking for new models, and again I'll describe models,
what I mean by that term, in Jjust a second, but we thought
it was important at this meeting to get better models so
that we could understand some of the important clinical
aspects of chronic pain, certainly part of what we'll be
discussing today, and if we could also then better
understand the chronic pain mechanisms which may serve as
treatment targets down the road, this would hopefully allow
the design of better clinical trials and, in the long run,
hopefully ultimately improve the treatment of chronic pain
which is the goal.

Now, as I've alluded to twice already, we
talked about models of chronic pain at this meeting, and
what we mean by a model is really a setting that's adapted
to a clinical trial to understand one of the conditions
listed here, for example. It's not necessarily the same
kind of thing that you have in clinical practice. In fact,
it may be gquite different, but it allows us to make certain

kinds of decisions from a regulatory perspective. So we
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looked at osteocarthritis, chronic mechanical lower back
pain, diabetic neuropathy, cancer pain, fibromyalgia, AIDS,
and temporomandibular disease as potential models of
chronic pain.

We also discussed at that meeting what should
be some of the clinical outcomes that should be studied in
any particular chronic pain situation. Pain, of course,
was first on the list, not surprisingly. We also talked
about the use of the patient global, health-related quality
of life. Those that are specific to the disease itself
were considered to be better, as well as we talked about
physical function, again anything that is specific for the
disease was felt to be better than if it was just a general
questionnaire. We talked about the use of rescue
medications, interesting economic considerations which we
don't usually get into at FDA, and also how to position
adverse events as an outcome measure.

Now, a few months later then at the July
Arthritis Advisory Committee, we talked about pain and we
had an interesting two-day discussion about various types
of claims that we might be granting for pain in general,
and we broke this up into really two categories. First,
clinical claims. So we talked about a claim for acute pain
and those of you that were there will recall our discussion

of the ABCs of acute pain which we won't describe today,
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but they are at the website. We also talked about chronic
pain which will be, again, the focus for today, and the
potential for mechanistic claims, that this might be a way
to facilitate bridging studies and also a way to push the
field forward in the sense of understanding what mechanisms
may be. So, for example, for fibromyalgia, one might
envision, just as a for instance, a claim to prevent
autonomic dysfunction as an example, and that's the
discussion that we had at that point in time.

We wrestled with the idea, as we often do,
about what is a minimally clinically-important difference
in pain relief. We talked about a responder approach in
analgesia, which we'll be describing again today, and we
talked about the need to revise the analgesic guidance
document.

So at the meeting, we specifically talked about
claim structures. We talked about a variety of ways to
approach this. One of the first things we talked about was
to continue to grant, which we've been doing to a certain
extent, a claim for general pain, and this affectionately
became known as the "six pack" for those of you that were
there, and what it really described was a situation where
any particular analgesic should really treat a variety of
pain conditions from a variety of mechanistic situations.

So, for example, anything that would be given and granted
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this general claim would treat something, for example, like
osteoarthritis, fibromyalgia, and cancer pain, trying to
get at a broad swath of mechanisms and etiologies for
chronic pain. This was thought to be too high of a hurdle
as the discussion went on.

We then had a limited discussion about the
possibility for a more limited claim, for example,
something that might treat all musculoskeletal pain. So,
for example, this would be a combination of something that
treats osteocarthritis, fibromyalgia, and chronic lower back
pain. But as the discussion continued at that point in
time, it seemed the best as we thought through what we had
heard that we should continue to push forward with what
we've been doing, which is really granting claims for
specific diseases. You know about ostecarthritis, today's
discussion being fibromyalgia and chronic lower back pain.

So that's the current tactic and again that's another
reason for today's meeting.

So this is all history. Today, we need to push
forward, and so the charge and the challenge for today is
in how do we structure a claim. We now know what a claim
is. It's a clinical benefit. So how should we approach
it? There are fundamentally two different ways. One would
be to approach fibromyalgia as a symptom or cluster of

symptoms, as is indicated on the Arthritis Foundation web
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page, for example. Another way, which may be more useful,
is to consider fibromyalgia as a complex disease state with
varying clinical presentations, and I'll be describing both
of those briefly.

So taking a symptoms approach, we could then
look at a pain outcome. Again, this is an obvious and
necessary outcome, but I think we need to think it through
in more of a deeper fashion. For example, we don't want to
get into the situation of overpowering clinical trials to
drive meaningless endpoints, clinical endpoints that may be
statistically important but have no clinical relevance.

We also should be considering the use of the
patient global outcome. As we've been thinking this
through in the division, what we are after for this
particular outcome is something that is not another look at
efficacy. 1It's not really another look at safety. 1It's
that something in between, that gray zone in between.

And we maybe then should be discussing the
inclusion of a physical function or a health-related
quality of life outcome. This seems to make sense because
these are quite often adversely impacted by pain,
particularly chronic pain, and analgesics should improve
this or at least they certainly should not worsen it.

I think it's safe to say that it's the feeling

of the division that a combination of these really allows
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us, we feel, to get a better and improved assessment of the
patient's experience with the analgesic which is a key
feature of what we're after and will be the discussion
today.

Well, what about if we take a disease approach
to fibromyalgia? There has been a lot of discussion that
fibromyalgia represents, and in fact it was at the NIH-FDA
meeting, a chronic pain state. It's a centrally-mediated
process. So if we look at fibromyalgia as a chronic pain
state, like we do chronic diseases, in chronic diseases,
we're comfortable in thinking through treating the disease,
curing the disease, even potentially preventing the
disease. So should we be taking that same kind of
mentality here with fibromyalgia, and would that be useful?

So as we then have positioned, as is on this
cartoon, pain as the central player, is it more useful then
to think this through, that pain causes, for example, sleep
disturbances and pain can cause fatigue, can diminish your
quality of life, can lead to cognitive difficulties, and
can lead to dysfunction, either autonomic or some kind of
loss of functional ability and that may then be all a
result of the pain? So, really, we need to address the
pain, but it's not sufficient.

So as we take a step back then from the

hypothetical and deal with the challenge today then, in
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either fibromyalgia or chronic pain, what really is
important to the patient? I think we need to keep that as
a focus for our discussion today. There's a large effort
underway at FDA, as well as outside, for something that has
become to be known as the PRO, or patient reported
outcomes, and in fact, there's a draft guidance that should
be coming out before the end of the year from us.

So what are PROs? They are essentially a
patient report of a health condition or treatment. They
are scientific, patient-centered measures that can evaluate
change in health outcomes. They are handled much like
other outcomes for both drug approval and promotion, which
I think is a very interesting aspect to think through
today, and their selection, their development, and their
validation have issues very similar to any other clinical
measure, and in particular for pain-related outcomes, we
need to then think through psychosocial and all the various
other aspects that can be impacted.

Well, what are some of the ideal
characteristics for a metric in, for example, pain? It
should, of course, be understandable to patients and
clinicians. We all know that pain is the fifth vital sign
nowadays, and so it seems to make sense that as we
transition from the information that we gather in a

clinical trial and try and write that into a product label,
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we should be doing as much as we can to make that a
seamless transition, so that one understands what was
studied in the clinical trial when you look through the
label.

It should also be applicable across various
studies to allow across-trial comparisons. One of the
reasons a lot of people feel that pain, particularly
chronic pain, hasn't moved forward in a more rapid fashion
is because you can't do rigorous and robust meta-analyses
because the outcomes just don't allow it, and so we should
be thinking forward in that regard to prevent that
situation in the future. It should, as I've been
describing, detect a clinically-meaningful result. The
metric should be responsive to differences in analgesia,
and, of course, it should be wvalid.

So I'd just like to take a second and talk
about a highly-valid index that we utilize in the division
for WOMAC, in particular the WOMAC pain index subscale, and
WOMAC stands, for those of you that may not remember, the
Western Ontario and McMaster Universities. I still don't
know how they get MAC out of that. But what it really is
is a combination of five questions, and as you read through
the questions, these are not simple questions about pain.
They have in them, as you can see, a functional component,

at least some of the questions. So, for example, walking



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24
on a flat surface, pain going up or down stairs, pain at
night while in bed, sitting or lying or standing upright.

These questions are really intended to get at
the overall pain experienced in OA. As those of us that
take care of patients know, the pain of OA has many
different faces, and so I think these questions really do a
fairly good job of looking at all of these various
situations as we study them in osteocarthritis.

And as is on this slide then, we do grant for
osteoarthritis, for the treatment of signs and symptoms
claim, something that has to be based upon -- we've become
comfortable with utilizing three co-primary endpoints of
pain, function, and global in a trial that is 3 months in
length. So the WOMAC pain subscale, for example, 1is qguite
often utilized for the pain component.

So then as we think through fibromyalgia and
consider some of what needs to be thought through, whatever
the outcome may be, some of the important points are as
follows. For example, as we Jjust discussed with the pain,
should this be a single question or is it better to come
through with a composite question to get a more robust
assessment of the outcome? Of course, it has to be both
statistically and clinically meaningful.

We have to think through who is included and

excluded from the trials because it has an impact on the
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labeling and the generalizability once this is released.

We need to think through whether a landmark
analysis, meaning at the end of the trial as compared to
the beginning, 1is the better way to go, or should we be
thinking through a time-weighted approach, trying to get
more of a feel for what happens during the entire trial,
not just at the end?

We need to think through about the issue of
daily, in this case I've written here, pain, whether it
should be on a daily basis or on a weekly basis. There are
pluses and minuses for both. There's a lot of effort
nowadays 1in looking at diaries, particularly electronic
diaries, as that may be better to capture the moment pain.

That appears to be important for fibromyalgia.

We need to discuss the length of the clinical
trials. 1Is 3 months enough? Is 6 months better? And
then, we're going to be wrestling, I'm sure today, with the
issue of superiority to placebo, and do we need to continue
to follow that paradigm?

So another way to look through and consider how
we might fashion a label and get at a response in
fibromyalgia would be to look at the responder approach.

As I said, we've discussed this at other venues. It has
some potential advantages to it. One of those is that it

can allow the outcomes of interest to really be explored
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and studied in the same patient which can be highly useful.

It may lessen or eliminate data imputation which is always
a problem, as we're all aware. It allows a certain
flexibility in design to capture different aspects of the
condition, and it's something that is widely utilized in
rheumatoid arthritis. We've become very comfortable with
it.

So I thought I'd just take a moment to refresh
our memories as to what the ACR 20 responder index is. ACR
again stands for the American College of Rheumatology. The
20 stands for 20 percent improvement. So it comes also as
a 50 and 70 percent variety.

There are two components to this index. One 1is
a required component where you have to have in this case a
20 percent improvement in swollen and tender joints. In
addition, you have to have a 20 percent improvement in
three of the five following: patient and physician global,
patient pain score, a modified health assessment
questionnaire, and acute phase reactant. In this case,
I've written here C-reactive protein or sedimentation rate.

So is this useful, this particular responder
approach, in terms of fibromyalgia, and if it is, how could
we fashion a particular responder endpoint? I've put in
this slide a "for instance.”"™ This is not at all intended

to say that this is what we would like to do. This is just
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a for instance.

So we could envision that pain would be the
required outcome, again makes sense.

And then we have other important outcomes that
I think we need to be considering, as we've been
discussing: qualify of life outcome, either a general or a
specific; a function or, in this case I've written, a
dysfunction outcome; looking at sleep disturbance, fatigue,
cognitive impairment as outcomes; and then patient global.

Would it be then, for example, that we would
say that someone is a responder if they have achieved four
of the important outcomes, plus pain, and then should we be
also thinking through that we want to have this in a tiered
structure like we do with the ACR 20/50/70? Would that be
useful for this condition?

I'd like to just take a minute and close out
here by bringing everybody up to speed on a process that is
ongoing. It's called the IMMPACT process. The acronym
stands for Initiative in Metrics and Measurements in
Analgesic Clinical Trials. This is an international
organization which has really been devoting itself recently
to looking at chronic pain, and in fact, there is a
publication which has been submitted entitled Selecting
Core Outcome Domains in Chronic Pain Clinical Trials.

It's interesting to look at the six
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recommendations from this group, being as I've listed here,
pain, physical functioning, emotional functioning, patient
global, negative health states, and patient disposition, as
being representative and overlapping, in fact, what we've
been discussing at other meetings.

So when all is said and done and when we're
finally writing a label, we need to remember that the label
is, as I've been trying to stress here, the end product of
all these efforts. It's the end result of all the
randomized, controlled trials and everything that's gone
into their thinking.

So what should the label mean? To the health
care provider, for example, the label needs to be
describing for this person who can take it, and what type
of risk management should be involved in thinking through
any particular issues, and importantly, what should it mean
to the patient. What can they expect in terms of relief of
pain? What can they expect in terms of relief of
associated symptoms? And what is the duration of this
relief and the degree of this relief? All important issues
we need to think through today.

This is from the latest issue of a magazine
entitled Fibromyalgia Aware. It's reminding us that
fibromyalgia does not just involve women, but let's hope

that today's discussion will lead to a future where more
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patients look like this gentleman than less that have
fibromyalgia.

And I'd like to close with something that was
also the close of the second meeting of the IMMPACT
process, which I think is an important reminder for us as
well today and that I think I've been stressing throughout
here, is that it's important really to think about the
patient, to assess the patient, and not just the pain.

So thank you very much.

(Applause.)

DR. FIRESTEIN: We have a minute or two for
questions from the committee.

Yes, Dr. Cush?

DR. CUSH: Jim, that was a good overview.

Do you think, though, that we can as an
advisory body make recommendations on outcome measures or
composite outcome measures when clearly there are none that
have been tested or validated and whatnot? So we could
throw it out there, but how useful is that to the agency
without any sort of testing or confirmation of its wvalue?

DR. WITTER: I think you've hit on really the
core of the problem, that we need to bring that discussion
forward, and then I think all of us wrestle whether or not
we can actually do this. If things are not validated in

the other areas, can we be pushing forward without those
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kind of indices like we've had, for example, with
rheumatoid arthritis, with ostecarthritis? What do we do?

So I think you've hit on the head. That really is what we
need to be discussing today.

DR. FIRESTEIN: One of the advantages that we
had in those other indications is that there were effective
agents that could be then used to validate the endpoints,
and do you have some notion in terms of how one is going to
be able to validate an endpoint when there are no truly
effective agents?

DR. WITTER: Well, yes, but I'd prefer to hear
your discussion later.

DR. FIRESTEIN: Okay.

Lee?

DR. SIMON: Well, isn't this always the
dilemma, Jack? The reality is, is that, what came first,
the chicken or the egg, and without a discussion that's
public and with the experts to determine what may be useful
things to look at and what is this real process, based on
whatever science exists, then the ability to validate the
outcomes in the context of applying potential therapies
becomes very difficult until we have that discussion, the
fundamental beginning step-off to understand what we as
some experienced clinicians believe might be a useful way

to approach the particular conundrum. So that's really the
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reason. Although we don't have good validation of the
outcomes, we don't have great therapies to date, we do have
to make that leap to be able to begin to target what we
believe, based on the science, will be useful, and then
hopefully people will respond by coming in with potential
therapeutics that will actually then allow us to test and
validate the outcomes.

DR. FIRESTEIN: Thanks very much.

The next presentation on Pre-ACR Diagnostic
Criteria will be given by Dr. Bradley.

DR. BRADLEY: Thank you very much.

I'm going to fumble here, the requisite
fumbling at the podium, while I get my presentation up.

I want to thank you very much for inviting me
here today, and I am going to try today to provide
something of a historical perspective on the way we think
about fibromyalgia, but really the primary points that I'm
going to try to make today are that, one, the abnormal
processing of sensory information in fibromyalgia is
something that is identifiable, it's been reliably observed
among different investigators and different clinicians, and
this abnormal processing or abnormal sensitivity to pain is
something that's not, at least from the data we have so
far, highly affected by psychosocial factors. However,

what people say about their pain, how they report their
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pain, how they behave in response to pain or their pain
behavior is highly modifiable by psychosocial factors.

Then, I'1ll also try to conclude by some
speculations regarding what types of changes might we
expect from compounds that are in development or about to
be tested for chronic pain conditions, such as
fibromyalgia.

First of all, as you've already seen from Dr.
Witter, fibromyalgia is characterized by several symptoms
and the primary characteristics of fibromyalgia include
widespread generalized pain and abnormal pain sensitivity
evoked by low-intensity stimuli that really vary in nature.

These include pressure stimulation, heat stimulation, cold
stimulation and so on. And all the criteria that have been
developed over the years have really focused on those two
primary characteristics.

In addition, Jjust as Dr. Witter mentioned, there's a
variety of other symptoms that occur with fibromyalgia,
such as headache, fatigue, sleep disturbance, and a number
of other symptoms, too.

Now, there are also alterations in behavior, so
that fibromyalgia symptoms are associated with behavioral
disturbances and activity levels, social interaction,
functional ability, avoidance of events that evoke pain,

affective distress and relatively high usage of the health
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care system.

Historically, these abnormalities and pain
sensitivity, difficulties in function and affect, in the
absence of reliable biological markers, have led
investigators to take different types of research and
clinical pathways. For many years, I think there was sort
of a dichotomy between those investigators who were
searching for a single source of symptoms versus people who
tended to attribute fibromyalgia to psychiatric illness or
other psychosocial factors.

When we see the different types of labels that
have been applied to people who show abnormal pain
sensitivity and widespread pain -- and these are labels
ranging from DaCosta syndrome and shell shock, all the way
to fibrositis and affective spectrum disorder -- you see
that most of these diagnostic labels have either focused on
sort of biological factors, such as concussive effects on
the brain, nerve dysfunction, viral illnesses, or they have
focused primarily on psychological and psychosocial
factors.

I think in thinking about fibromyalgia now, I
think this is truly a disorder where there's abnormal pain
sensitivity that's mediated by abnormal processing of
sensory input at the spinal and the super-spinal levels,

but certainly the way people act with fibromyalgia, what
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they say about their pain, is influenced by a number of
factors.

The three factors that I think have really
helped us better study and understand fibromyalgia are,
one, the development of gate control theory back in 1965,
work that was done in the 1980s that at least in my mind
was really begun by Doug Drossman and the group studying
irritable bowel syndrome regarding psychosocial factors
that influence health care-seeking behavior, and current
work in fibromyalgia specifically beginning in the early
1990s by people like Rob Bennett and Jon Russell who began
to try to identify various biological factors that might be
associated with pain and pain sensitivity in people with
fibromyalgia.

With regard to gate control theory, very
quickly, the basic tenets are that multiple biological and
psychosocial factors influence pain perception as well as
pain behavior, and therefore, all pain perception and pain
behavior is determined by this combination of biological
and psychosocial factors. So it's really no longer
appropriate to identify pain and related symptoms as either
organic in nature or functional in nature.

This slide actually shows Ron Melzack's current
version of the gate control theory which he refers to as

the neuromatrix construct, and essentially what this refers
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to is that the neuromatrix is a construct which is really
comprised of a complex set of pathways involving the spinal
cord, also various regions of the brain, limbic system,
somatosensory cortex, thalamus and so on. And the function
of this neuromatrix is in part genetically influenced, but
there's a variety of biological and psychosocial and
cognitive factors that can influence the functioning of the
neuromatrix which then produces pain perception and pain
behavior.

Now, I'll just show you a few slides showing
you sort of the robustness of the sensory processing
phenomena that are observed in fibromyalgia. This is a
slide from our group in which we compared mechanical
pressure pain thresholds at a subset of the ACR tender
points in a group of about 20 fibromyalgia patients who did
not meet current criteria for major depressive disorder, a
group of 10 patients who met criteria for major depressive
disorder but did not suffer from generalized pain, and a
group of healthy controls without pain, without major
depressive disorder. What you see is that the pain
threshold levels to pressure stimulation in these
fibromyalgia patients is about one-half the level of what
you see in healthy controls, and at least in our laboratory
and I think in most other laboratories, that's a very

common finding, that the pain thresholds are about one-half
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the level in these patients with fibromyalgia. What you
see here in these depressed patients, their pain threshold
levels are really no different from what you see in the
healthy controls, and to us, that suggests that depression
alone doesn't account for the abnormal pain sensitivity in
fibromyalgia. 1I'll show you some more data on this in a
bit.

This is some other data from our laboratory
looking at thermal pain thresholds, thermal stimulation
applied to the skin, and you see a reliable, significant
difference in pain threshold levels where the fibromyalgia
patients' threshold level is about 5 degrees Centigrade
lower than what you see in healthy controls.

These are some data actually from Mike Geisser
and the group at Michigan showing differences between
patients with fibromyalgia which you see in this line and
healthy controls in magnitude estimates of pain intensity
in response to a variety of thermal stimuli, ranging from
40 degrees Centigrade to 51 degrees Centigrade, and you see
very reliable differences in pain intensity ratings between
these two groups.

Some additional data from Roland Staud who's
here. This is a slide from one of Roland's recent studies
showing greater temporal summation effects in patients with

fibromyalgia compared to healthy controls, and regardless
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of whether the stimuli or the repetitive stimuli are
applied with a 3-second or 5-second interstimulus interval,
you see much greater evidence of temporal summation in the
patients compared to healthy controls.

So what this shows is that in a variety of
laboratories using different techniques, different
stimulation, you see very robust and reliable differences
in responses to relatively low-intensity stimuli between
fibromyalgia patients and healthy controls.

Well, let's turn to the question of what we
know about psychosocial factors and how that affects pain
behavior, including health care-seeking behavior. It's
been established in a variety of chronic illnesses that
psychological distress or psychiatric illness is associated
with greater health care-seeking behavior at tertiary care
facilities. 1In the case of fibromyalgia, there is some
evidence that psychological factors are not really
necessary or sufficient to produce fibromyalgia symptoms.

And the person that really, I think, got me at
least thinking about this and certainly has influenced
other investigators, too, is Fred Wolfe who originally came
up with this funnel slide which shows that in research
studies, we primarily focus on people at tertiary care
centers, but these people may well be very different from

the general population of individuals with fibromyalgia or
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any other sort of chronic pain disorder.

We did a study in our laboratory where we
examined a group of about -- actually now about 70 patients
with fibromyalgia and 40 individuals that we recruited from
the community who met criteria for fibromyalgia but had not
gone to see a doctor for their pain within the past 10
years. We compared these two groups of individuals with
regard to a group of healthy controls recruited from the
community.

This particular slide shows the number of
lifetime psychiatric diagnoses among these three groups
that were determined by the subjects' responses to the
diagnostic interview schedule. What you see on this slide
is that the fibromyalgia patients are actually
characterized by a fairly high level of psychiatric
morbidity. The patients are characterized by a mean number
of 2.5 psychiatric diagnoses over the lifetime compared to
our healthy controls who have a mean number of diagnoses of
1, and in the case of the healthy controls, these are
primarily social phobias and really very minor
disturbances. Among our non-patients, actually they show a
significantly lower number of lifetime psychiatric
diagnoses than the patients but they don't differ from the
healthy controls in terms of psychiatric morbidity, and as

you'll see in a moment, the pain sensitivity to pressure
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stimulation of the non-patients and the patients, 1is
approximately the same.

However, when we followed the non-patients over
a two-and-a-half-year period, we wanted to see to what
extent the non-patients in a sense would convert to
patients, how many of those people would become patients
over time. What we found, and actually much to our
surprise and much to the surprise of our reviewers, 1is that
only 10 of the 40 non-patients actually became patients,
sought medical care during that first 2-and-a-half years.

But the factor that best distinguished those
who became patients from those who remained non-patients
was the number of lifetime psychiatric diagnoses at
baseline, and essentially among our non-patients, those who
had one or fewer or zero lifetime psychiatric diagnoses had
about a 95 percent chance of remaining a non-patient.
Those with two lifetime psychiatric diagnoses or greater
actually only had about a 50-percent chance of remaining a
non-patient. So it was the number of psychiatric diagnoses
or psychiatric morbidity that was a very great determinant
of who became a patient within that 2-and-a-half year
period.

Now, returning back to the baseline data, this
slide shows in a separate study where we examined another

group of fibromyalgia patients, another group of
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fibromyalgia non-patients, healthy controls, and we
compared these groups on pain threshold levels. What we
found is that regardless of whether we were stimulating
with pressure stimulation the ACR tender points or a set of
control points which were primarily points, such as the
mid-tibia and the forearm that would involve stimulation of
sort of bony skeletal tissue, and regardless of whether the
patients reported an insidious or a gradual onset to their
pain versus a traumatic onset to their pain, we saw
approximately the same pain threshold levels in the
aggregate among all three groups of individuals with
fibromyalgia compared to the healthy controls. And we saw
that again both at the tender points, as well as at our set
of control points.

So what this suggests is again that regardless
of psychiatric morbidity, regardless of the nature of the
onset of the pain or the factors that people identify as
the onset of their pain, you see very similar pressure pain
thresholds.

In our particular study, we also drew cerebral
spinal fluid to look at levels of substance P and again you
see the same relationship, very similar to what Jon Russell
had found in his series of studies. We found that among
our three groups of people with fibromyalgia, regardless of

whether they were patients or non-patients, we found
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elevated levels of substance P compared to our healthy
controls.

Well, let's turn now and talk about what we
know about psychosocial factors and how they affect what
people report about their pain. The example that I'm going
to use in this next series of slides is reports of
stressors, and I think it's pretty well known that patients
with fibromyalgia frequently report that their symptoms are
intensified by emotional distress or emotional stress or
also physical stress.

Actually there was a study that came out of a
couple of years ago from Alex Zautra and the group at
Arizona State in which they examined a group of
fibromyalgia patients, a group of patients with knee
ostecarthritis and healthy controls, and asked each
participants to describe a stressful experience in their
life over a 30-minute period. What they found was that the
fibromyalgia patients at the end of that 30-minute period
reported a much greater increase in their clinical symptoms
compared to the reports of the patients with knee
osteoarthritis and also the healthy controls.

We began a study with Roger Fillingim of the
University of Florida, which is still ongoing, where we've
been looking at the effects of really very brief stressors

in the laboratory on patients' and controls' responses to
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thermal stimulation of the skin, and in our particular
paradigm, we asked participants to very vividly imagine
either a very stressful event from their own life or a
relatively neutral or relatively sometimes pleasant event
from their own life right before we applied the
stimulation.

And in this particular slide, what I'm going to
show you are mean increases in pain unpleasantness ratings
among the fibromyalgia patients and the healthy controls at
four different levels of thermal stimulation. What this
slide shows is actually these bars represent differences in
pain unpleasantness ratings in the period following the
stressful imagery versus the period following the
relatively neutral imagery. What you see is that at 45
degrees, 47 degrees, 49 degrees Centigrade, you see
substantially greater increases in pain unpleasantness
among the fibromyalgia patients, very little effect of the
imagery on pain unpleasantness ratings among the healthy
controls. And at 51 degrees -- this is actually a total of
about 15 people here -- so again you see no effect among
the healthy controls, and due primarily to 1 person, you
see actually a very large decrease in ratings among
fibromyalgia patients. But the primary finding is that at
these lower levels of stimulus intensity, just thinking

about a stressful event over a 4-minute period has a very
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strong effect on pain unpleasantness ratings.

Now, when we asked people to give us their
ratings of pain intensity, the intensity ratings by both
groups are not really strongly affected by thinking about
stressful events, but ratings of pain unpleasantness are
affected.

Also, we've been drawing blood and drawing
saliva and what we find is, actually with both measures,
that our patients with fibromyalgia, about 20 minutes after
the stressful imagery, show a relative decrease in cortisol
levels compared to the neutral imagery, and we don't see
that kind of effect in our healthy controls. So there's
not enough people yet to look at association between
changes in cortisol and changes in pain unpleasantness, but
the point is that you do see some evidence of HPA axis
dysfunction as a result of the stressful imagery in the
fibromyalgia patients compared to the healthy controls.

Well, what do we know about biological factors
that are associated with pain and distress in people with
fibromyalgia? I think there's very interesting work that's
going on now regarding both genetic influences on pain and
analgesia and also some very good work that's being done
using neuroimaging technigques that have documented altered
central processing of sensory input in people with

fibromyalgia.
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These are data. Actually, these data come from
Dan Buskila's group in Israel. Martin Offenbaecher in
Munich was the first person to really identify this
finding, but both groups, using very different populations,
have shown that individuals with fibromyalgia -- in
Offenbaecher's group, it was primarily women, in Buskila's
group, it was all women -- actually a greater proportion of
the patients with fibromyalgia compared to controls show a
functional polymorphism in the 5-HTT gene promoter region
or in the regulatory region of the 5-HTT serotonin
transporter gene. And what you see is that there's a
greater proportion of patients with fibromyalgia who show
this short/short allele compared to healthy controls and
again that's been found in two separate groups now.

There's also some work being done on sex-
related genetic influences on analgesia which may
eventually have some impact on fibromyalgia research. This
is a slide from a paper that Jeff Mogil and Roland Staud,
Roger Fillingim, and a large group of investigators
recently published showing an interaction between sex and a
polymorphism in the melanocortin 1 receptor gene. And what
this slide shows is that regardless of whether one is using
thermal stimulation or ischemic stimulation, that among
females having a particular polymorphism, characterized by

two variant alleles in this MC1R gene, is associated with
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greater analgesic responses to pentazocine. Among the
males, you don't see this sex effect, and I think this is a
very interesting line of research, particularly given the
fact that fibromyalgia is a disorder which affects
primarily women.

What about altered central processing of
sensory input? These are some slides from Rick Gracely and
Dan Clauw's group at Michigan, and what this shows is that
when fibromyalgia patients and healthy controls are exposed
to pressure stimulation that varies in intensity but which
produces approximately the same report of pain intensity --
and in this case, there was a pain report of about 11 on a
20-point scale -- you see a number of brain regions in
which both patients with fibromyalgia and healthy controls
show significant activation on fMRI imaging. So by
equivalent levels of pain intensity or perceived pain
intensity, you see the same brain regions being activated
in patients and controls.

However, when you take the healthy controls and
you expose them to the same level of stimulation which
produced pain in the fibromyalgia patients but which are
relatively innocuous to the healthy controls, you primarily
see significant levels of activation in a variety of
regions in the patients with fibromyalgia. You see very

little significant activation in the healthy controls
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So the point that these two slides show is that
fibromyalgia patients are characterized by augmentation of
sensory input which can be identified through neuroimaging
of activity in the cerebral hemispheres

Well, let me conclude the data and sort of
summarize the data from this talk. First of all, I think
what we've shown is that pain sensitivity, pain-related
symptoms, and behavioral disturbances in fibromyalgia are
reliably observed by a variety of investigators and can be
done so by clinicians and this can be done using a variety
of measurement techniques.

Pain sensitivity and related symptoms are
influenced by biological factors. There's evidence that
there may be a genetic predisposition for development of
fibromyalgia. That particular serotonin transporter gene
or that particular functional polymorphism in that gene is
also associated with chronic headaches and also some
anxiety disorders. So this particular gene might be
related to the development of a number of disorders that
are part of the fibromyalgia symptom complex.

Also, we've seen that abnormal pain sensitivity
is associated in our laboratory and in a number of other
laboratories with elevated cerebral spinal fluid levels of
substance P, and also what we will very soon see in the

future, I think, is that there's a number of investigators
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using neuroimaging techniques and I think we'll see a
number of studies coming along soon which show that
abnormal pain sensitivity is associated with augmented
sensory neural input.

Now, what we've also seen is that, at least in
our laboratory, pressure pain sensitivity and CSF levels of
substance P really don't vary very greatly as a function of
affective illness or lifetime psychiatric morbidity.
However, what we do see is that changes in plasma cortisol
levels, reports of pain unpleasantness in response to
thermal stimulation, and other sorts of pain-related
behaviors, such as health care-seeking behavior, are
associated with variations in psychosocial factors and
affective disturbance.

Well, what does this mean for clinical trials?

I think a number of pharmacologic interventions that are
used currently, also the interventions that are being
developed for use in fibromyalgia are all compounds that
alter activity at the superspinal level. They alter
activity in the brain that can influence pain inhibition or
to a certain extent alter central processing of neural
input. And I think that what we should be able to observe
in clinical trials is that these compounds should be able
to influence ratings of pain intensity, and I think some of

the newer compounds that are in preclinical trials, for
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example, some of the new glutamate receptor inhibitors that
are in development, may actually also alter abnormal pain
sensitivity.

These interventions, both the current
interventions and the interventions that are in
development, may also modify pain behaviors through
alterations in pain intensity, but also secondary
alterations on pain affect, affective disturbance, and
other psychosocial factors.

And while this wasn't really part of what we're
talking about today, I do want to mention that I think that
the development of effective compounds that may alter pain
in people with fibromyalgia may also be helpful to
clinicians who use psychosocial interventions with
fibromyalgia patients. When I look at the literature on
cognitive-behavioral therapy, other sorts of psychosocial
interventions, when you look at the studies that really use
adequate attention placebo controls, at least my reading of
those studies is that most of them don't produce effects
that are much greater than what you see with a good placebo
control, and I think one thing that psychosocial
investigators have yet to really think much about is why do
we see these relatively modest effects with psychosocial
interventions compared to what we see in patients who are

treated by psychosocial interventions, patients who have
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rheumatoid arthritis, osteoarthritis, irritable bowel
syndrome and so on. And I think that one of the factors 1is
that for these other kinds of diseases and disorders, there
are relatively effective pharmacologic compounds that
influence pain, and I think that so far, we really don't
have very good compounds that reliably influence pain in
fibromyalgia. But I think that once these compounds are
developed and tested, and if they are shown to be
effective, I think that they will have a secondary effect
in the sense that they will enhance the effectiveness of
psychosocial interventions for pain and pain behavior in
fibromyalgia.

So I'll conclude there and thank you very much,
and I'll be glad to take any questions you might have.

(Applause.)

DR. FIRESTEIN: Thank you.

Dr. Katz?

DR. KATZ: Yes. Hi. Thanks. Two quick
questions.

Number one, the distinction that you made
between the two subgroups of people with fibromyalgia, the
patients versus the non-patients, was the clinical
expression of the syndrome any different between those two
groups?

DR. BRADLEY: Yes, that's a very good question,
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and even though the pain sensitivity was very similar in
the two groups, the non-patients reported significantly
lower levels of pain on the McGill Pain Questionnaire
compared to the patients. And they also again -- and this
is in accord with their difference in psychiatric status --
reported lower levels of depression and anxiety on
standardized questionnaires. So the expression of the
disorder was different, although the pain sensitivity was
the same.

DR. KATZ: And the second question is, I was
interested in your very helpful summary of the studies
looking at hyperalgesia to various forms of stimuli and
neuroimaging, which are obviously used to suggest that this
disease therefore is independent from psychiatric
influences.

But my question is about the control groups
used in those studies. Have any of those studies used
patients with somatoform pain disorders as the control?
That would seem to be the relevant control group here.

DR. BRADILEY: Yes. To my knowledge, no, and
we've not tried to look at that. I don't know of other
investigators looking at that right now. I don't know if
your group is looking at that at present.

(Off microphone speaker.)

DR. FIRESTEIN: I have one quick question. I
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think the data that you presented on patients versus non-
patients was fascinating. One of the questions is, if
patients don't or if individuals that meet the criteria, in
terms of the number of tender points, don't seek medical
attention and don't view this necessarily as a medical
illness, do we want an indication for treating such
individuals, and is it a disease only when the psychiatric
manifestations come?

The corollary of that is whether or not the
real full expression of the disease is really related to
psychiatric manifestations, and is the perception of pain a
self-selecting group of individuals that represent a bell-
shaped curve? 1In other words, do those individuals that
meet the criteria because there's a broad spectrum of
individuals that are tender at 4 kilograms per X number of
square centimeters but that's within normal human
experience?

DR. BRADLEY: I'm going to try to respond to
those two different dimensions of your question and please
tell me if I'm really responding to the issues.

I think with regard to the bell-shaped curve,
yes, there is a bell-shaped curve in terms of pain
sensitivity. I think what's important is that both the
patients and non-patients were really on the far side of

that bell-shaped curve. I mean, they were way up in that
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upper 2.5 percent. So those two groups were really
equivalent in terms of pain sensitivity and that was really
not associated with psychological, psychosocial,
psychiatric factors. And we've done that study twice now.

So at least in our laboratory, that's a very reliable
finding.

I think in my mind, the issue is how people
perceive their pain and whether they seek health care for
their pain. I think that is very much influenced by the
variety of factors, and it's not just psychological or
psychiatric factors. I think there's a wide array of
socioeconomic, cultural, family learning/history variables
that influence that type of behavior. So I think the
question that you're asking is, is the identification of
fibromyalgia sort of a psychosocial phenomenon, and I would
say that the perception that one has musculoskeletal pain
and that one is -- well, and this is the way we really did
recruit people for the study, is we put out advertisements
in the newspaper and through the television media looking
for people with persistent, longer-than-6-month history of
widespread musculoskeletal pain. And when people responded
to those advertisements, we then went through sort of a
three-step process of screening them.

We would screen them very briefly over the

telephone using Fred Wolfe's questionnaire from 1992, I



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53
think one of his papers in '92. If they passed that
screen, we would then ask them to send us copies of their
recent medical records. In these two studies, we wanted to
exclude people who had other kinds of illnesses, diseases,
that could cause widespread pain, such as people with
neuropathies, people with a variety of other problems, back
surgeries, neck surgeries, and so on, that could produce
the symptoms. So these were really people without other
medical causes that we could identify for their pain.

Then if they passed that screen, then they came
into our GCRC and one of my rheumatology colleagues,
Graciela Alarcon, would examine and interview each person,
and we would, to the best that we could, really try to
screen out people who had other sorts of medical problems
that might account for their pain.

So most of the non-patients really didn't have
a label for what they were experiencing, except that they
hurt all over, and the non-patients also -- I guess I
should mention this, too. If you looked at sort of
measures of self-efficacy and coping strategy usage, these
people were very, very good copers and really most of them
had an experience at some point longer than 10 years ago
when they went to see a doctor for their pain. And these
studies were done in the early 1990s. So they would have

an experience, the doctor would say, well, I don't know
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what's causing your pain, and these people would go home
and just stop there and take care of themselves.

So the perception of pain and the pain
sensitivity was not influenced by psychological factors.
How people responded to the pain certainly was influenced
by psychological factors, and actually, again, the non-
patients were such a robust group in terms of coping, that
after 2-and-a-half years, again only 10 of them had become
patients. So I think the pain problem was not a construct
of their psychological situation, but their behavior
certainly was influenced by it.

DR. FIRESTEIN: Dr. Strand? Oh, I'm sorry.
Never mind.

DR. STAUD: I was wondering if you would like
to comment on the striking sex difference in fibromyalgia
with the ratio discussed in 8 to 1 or 8 to 2 or 9 to 1 in
males versus females and what particularly the psychosocial
aspects are that explain most of this, because in the
general population, males generally have, on psychophysical
testing, lower sensitivities to painful stimuli.

DR. BRADLEY: That's a phenomenon that's really
not well understood. I mean, we all are aware that in
rheumatic diseases, that there's a tendency for women to be
more susceptible to rheumatic diseases than men, but the

ratio that we see in fibromyalgia is even more striking
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than what we see in the inflammatory rheumatic diseases.

I can really only speculate and I think that
there must be, for example, factors, and to some extent, we
already know that, for example, fluctuations in hormonal
status, sex hormone status, among women influences their
perceptions of pain.

So I think that certainly there's probably a
combination of genetic and also hormonal factors and
perhaps other biological and to some extent perhaps even
non-biological factors that account for that sex
difference, but it's really striking and it's more striking
than what you see in really any other disease or disorder.

DR. FIRESTEIN: Two more quick questions. Dr.
Cush and Dr. Turk.

DR. CUSH: Last year at our pain workshop, we
had talked about setting up outcome measures or trying to
go towards outcome measures that were not only based on
symptomatic control but also mechanisms. So do you think
that we're at a point or as we try to formulate some
guidelines for trials and outcomes where we can talk beyond
symptoms and talk about sort of mechanistic control of
pain?

DR. BRADLEY: Well, yes. I think that probably
the state of the art is right now -- the problem is not the

state of the art of measurement, but I think the problem is
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sort of the state of the art of where we are in developing
compounds for persistent pain. I thi