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PROCEEDI NGS
Openi ng Renar ks

DR. KATZ: Good norning. This is the
meeting of the Anesthetic and Life Support Drugs
Advi sory Conmittee. W will be speaking today
about neuropathy, clinical trials and neuropathic
pain. So, if that is the neeting you are
interested in, you are in the right place.

O herwi se, they can help you find the right neeting
out si de.

My nane is Nathaniel Katz. | wll be
chairing the meeting this norning.

VWhat we will do nowis | will just make a
few brief introductory comments and set out sone
ground rules for everybody. W wll do
introductions and then we will have a wel cone and
i ntroductions fromDr. MCorm ck.

First of all, the topic, again, that we
wi || be speaking about today is clinical-trial
issues in patients with peripheral neuropathy or
neuropathic pain. | would like first to extend ny
wel cone to our invited guests. W have nmanaged to
assenbl e a great group of individuals here who
really are the true thought |eaders in this area so

I amsure we will have a very productive discussion
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t oday.

In terms of sonme concrete ground rules for
the people around the table, there are a few things
that you have to know that will nake the neeting
work. First of all, when you speak, you have to
speak into the m crophone because everything is
bei ng recorded, so don't forget that. | wll be
sort of obnoxious. Wen you forget the first few
times, | will cut in and rem nd you and then woul d
shoul d cruise after that.

You do have to press your "speak" button
on the m crophone which sets up this little red
light. So don't forget to do that and, unless you
want people to hear all the little whispered
comrents that you make during the rest of the
meeting, don't forget to hit the button and turn it
of f.

Secondly, the way that | will know who
wants to talk is if you could just raise your hand.
Then Ki nberly Topper, our Executive Secretary, wll
take your names down and we will try to get to you
inorder. It is not a pure first-cone-first-served
basis in that we may call on people first who naybe
have to | eave or may not have expressed their

viewpoint prior to that. So don't be upset if it
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seens |ike we are not calling on you in the exact
order that you raised your hand.

That being said, there are sonetines
visibility problens. |If you find that I am
persistently not recogni zing you, then say
somet hing at some point because, |ast neeting, for
exanpl e, we had sonebody over there who kept
raising his hand. | couldn't see himand that was
a problemthat | had to correct about hal fway
through the neeting. So let ne know if that seens
to be the case.

In terms of the nature of our discussion
today, for the people, again, around the table, |
want to enphasize a few aspects of our goals for
today. What we are trying to do today is to try to
define sone of these problens, shed light on sone
of the issues that have been raised and bring to
bear sone of the scientific and clinical know edge
and experience that will help illumnate these
i ssues.

VWhat we are not trying to necessarily do
today is cone to any consensus about anyt hing.

That woul d seemto be premature before we have
fully defined the problemand I wouldn't want to

stifle discussion by any efforts to reach a

file:///C|/Results/0516ANES.TXT (6 of 389) [5/30/2002 6:42:38 PM]



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

premat ure consensus.

So disagreenents are fine. | wll
encourage mnority points of view W want to,
again, bring out all the relevant points for
di scussi on here before we seek towards achieving
consensus. O course, if we achi eve consensus,
that is fine but that is not the primary goal so
don't be afraid to bring out countervailing points
of view.

So, with that, I will introduce Kinberly
Topper, our Executive Secretary, who will read the
conflict of interest statenent.

Conflict of Interest Statenent

MS. TOPPER. The Food and Drug
Admi ni stration has prepared general matters waivers
for the followi ng special governnment enpl oyees who
are participating in today's neeting of the
Anest hetic and Life Support Drugs Advisory
Conmittee Meeting being held by the Center for Drug
Eval uati on and Research for Dr. Nathaniel Katz, Dr.
Vera Bril, Dr. M chael Ashburn, Dr. Sol onbn Aronson
and Dr. Robert Dworkin.

The wai vers pernmit themto participate in
the conmittee's discussion of specific issues in

t he devel opnent of pharmaceuticals for the
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treatment of neuropathy and neuropathic pain.
Areas for discussion will include the duration of
clinical trials, evaluation of nerve function,

eval uati on of el ectrophysiol ogi cal endpoints,
appropriate clinical endpoints and appropri ateness
of general and specific clains.

A copy of these waiver statenents may be
obtai ned by submitting a witten request to the
FDA's Freedom of Information Ofice |located in Room
12A30 of the Parkl awn Buil di ng.

Unli ke issues before a committee in which
a particular product is being discussed, issues of
broader applicability such as today's neeting
i nvol ve many industrial sponsors and acadenic
institutions. The commttee nmenbers have been
screened for their financial interests as they
apply to the general topic at hand. However,
because general topics inpact so many institutions,
it is not prudent to recite all potential conflicts
as they apply to each nenber.

FDA acknow edges that there may be
potential conflicts of interest but, because of the
general nature of the discussion before the
committee, these potential conflicts are mtigated.

Wth respect to FDA's invited guests, we
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would like to disclose that Drs. Peter Dyck, David
Cornbl ath, John Farrar, Thomas Foster, M chae

Pol ydefkis, Mark Rendell, M chael Rowbot hom

St ephen Shafer and difford Wolf have reported
financial interest in firnms which nay be affected
by the committee's discussion.

Dr. Dyke reported that he has received
honoraria and grant support from Asta Medi ca and
Eli Lilly over the past three years. Dr. Cornblath
reports that he has been involved in clinica
trials supported by Pfizer and Weth-Ayerst. He
has been a consultant to Asta Medica, Vertex
Phar maceuticals, R W Johnson and Pfizer. He has
al so been a nenber of the Schwarz Bi osciences Data
Saf ety Monitor Board.

Dr. Farrar reports that he has been a
consultant to Endo Pharmaceuticals and has been
involved in Pfizer-supported research. Dr. Foster
reports that he owns stock in Johnson & Johnson and
Pfizer. Dr. Polydefkis reports that he has
recei ved research support from Pfizer
Phar maceutical s and Johnson & Johnson. He has al so
recei ved consulting fees from Johnson & Johnson

Dr. Rendell reports that he is a principa

i nvestigator on nmany studi es and does studi es on
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many neuropathic drugs. Dr. Rowbothomreports that
he is a researcher on Pfizer and Johnson &
Johnson- supported studi es and has an Endo

Phar maceuti cal s study pending. He also receives
consulting fees from End Pharmaceuti cal s.

Dr. Safer reports that he does consulting
for Ethicon-Endo Surgical Division of Johnson &
Johnson. Dr. Wolf reports that he is the
principal investigator on Pfizer and
Phar maci a- sponsored studi es and he receives
consulting fees fromPfizer, Pharmacia, Endo
Phar maceuticals and Weth. In addition, Dr. Wolf
recei ves speaker fees from Pfizer and Pharnaci a.

In addition, we would like to note for the
record that Dr. Charlie MlLesky is participating in
this neeting as an industry representative acting
on behal f of regulated industry. As such, he has
not been screened for any conflicts of interest.

In the event the discussions involve any
other products or firms not already on the agenda
for which FDA participants have a financia
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrent and their
exclusion will be noted for the record.

Wth respect to all other participants,

file:///C|/Results/0516ANES.TXT (10 of 389) [5/30/2002 6:42:38 PM]

10



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

we ask, in the interest of fairness, that they
address any current and previous involvenent with
any firm whose products could be affected by the
comittee's decision.

Thank you.

DR. KATZ: Thank you.

I ntroductions

What | would like to do nowis to go
around the table and do introductions just so we
can get to know each other and to help facilitate
our efforts together today. So if we could just go
around the table and if everybody could take 30
seconds and | et us know who you are, where you are
from what you do and what your role is with
respect to neuropathy and neuropathic pain.

Wy don't we start at that end of the
tabl e, please.

DR. MCORMCK: Hi. 1'mCynthia
McCormi ck, FDA. | amthe Director of the Division
of Anesthetic, Critical Care and Addiction Drug
Product s.

DR RAPPAPORT: Good norning. | am Bob
Rappaport. | amthe Deputy Director of the
Di vision of Anesthetic, Critical Care and Addiction

Drug Products at the FDA.
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DR HERTZ: H . |'m Sharon Hertz. | am
also with the FDA, the sane division. | ama
medi cal revi ewer.

DR DAL PAN: | amGerald Dal Pan. | ama
medi cal reviewer in the sane division at FDA

DR. McLESKY: | am Charlie MLesky. |
work for Abbott Labs today representing industry.

DR FOSTER  Thonms Foster, Professor of
Phar macy and Anest hesi ol ogy at the Coll eges of
Phar macy and Medicine, the University of Kentucky
Medi cal Center, Lexington, Kentucky. | amthe
consumer representative.

MS. DELPH: Yvette Delph. | ampatient
representative fromthe HV comunity, Silver
Spring, Maryl and.

DR ASHBURN: | am M chael Ashburn. | am
Pr of essor of Anesthesiology at the University of
Uah. | am Medical Director of Pain Prograns at
Primary Children's Medical Center and at the
Uni versity of U ah.

DR. BITETTI: | amJanice Bitetti. | am
with the Departrment of Anesthesia and Critical Care
at CGeorge Washington University and | am one of the
committee menbers.

DR SHAFER. Steve Shafer. Despite what
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it says here, ny prinmary appointrment is Professor
of Anesthesia at Stanford University, Adjunct

Pr of essor of Bi opharmaceutical Science at UCSF and
| am here for both anesthesia and clinical

phar macol ogy.

DR BRIL: | amVera Bril. | ama
neurol ogist from Toronto. | ama consultant to the
FDA. | aminterested in clinical trials of

di abeti ¢ neuropathy and various ot her neuropathies
and neuronuscul ar di sorders.

DR DWORKIN: | am Bob Dworkin, Professor
of Anesthesi ol ogy and Neurol ogy at the University
of Rochester School of Medicine.

DR ROABOTHOM M chael Rowbot hom
Prof essor of Cinical Neurol ogy and Anesthesi a,

University of California, San Francisco.

DR. POLYDEFKIS: M chael Polydefkis. | am

a neurol ogi st at Johns Hopkins and | aminterested
in the use of skin biopsy in diabetic neuropathy
and in clinical trials.

DR RENDELL: Dr. Rendell. Mark Rendell.
I am Director of the D abetes Center at Creighton
University. | aminterested in diabetic
neur opat hy.

DR WODY: | ambDavid Wody. | am an
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Associ ate Professor of Anesthesiology at the State
Uni versity of New York, Downstate Medical Center.
DR. FARRAR. | am John Farrar. | ama
neurol ogi st with appointnents in the Departnment of
Neur ol ogy, Anesthesia and Epi dem ol ogy at the
Uni versity of Pennsylvania. M interest is in the
desi gn and net hodol ogy of analysis for clinical
trials of pain, in particular neuropathic but also
somati c pain.
DR CORNBLATH: H . |'m David Cornbl ath.
I am a neurol ogi st at Johns Hopkins. | have been
interested in el ectrophysiol ogy and nerve

conduction in clinical trials.

DR WOOLF: | amdifford Wolf, Professor

of Anesthesia Research at Harvard Medi cal School
and Massachusetts General Hospital. | am
interested in pain nmechanisnms and its application
to new clinical outcone measures.

DR KATZ: Thank you.

Wth that, let's have introductory
conments from Dr. MCorm ck.

Vel come

DR. McCORM CK:  Thank you. Dr. Chairman,

committee menbers, invited guests, nenbers of the

FDA and nenbers of the public, welcone to today's
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meeting of the Anesthetic and Life Support Drugs
Advi sory Conmittee to discuss issues surrounding
the devel opnent of drugs for peripheral neuropathy
and to treat neuropathic pain.

This nmeeting has been convened to provide
an opportunity for the FDA to gain advice fromits
di stingui shed advisors and experts in the area of
neur opat hy and neuropathic pain on issues that wll
enable the FDA to provide gui dance for industry to
devel op solid prograns that will ultimtely support
t he approval of new pharmacot herapies for these
condi tions.

There are currently over forty agents in
various stages of devel opnent for the treatnent of
neur opat hy and neuropathic pain. Al ong with the
pharmaceutical industry, we face many chall enges in
t he devel opnent of drugs for these conditions. For
exanple, there is little history or precedent of
drugs denponstrated to be successful to treat
peri pheral neuropat hy.

The course of nmany neuropat hi es such as
di abetic pol yneuropathy is slow and others variabl e
and this nmust be factored into the duration of
trials, particularly if the agent under eval uation

is anticipated to slow the course of the
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neur opat hy.

To performclinical trials of severa
years duration may be a huge undertaking for
i ndustry and shoul d be enbarked upon with the best
informati on on the nost rel evant outcones and best
anal ysis nethods in hand to deal with the
inevitable problens that we will see; for exanple,
hi gh dropout rates.

The definition of an outconme that is
clinically neaningful to patients may be di sputed.
The tool s used to neasure outcomes are abundant and
choosing the nost appropriate is a challenge. The
rol e of objective measures of nerve structure and
function such as biopsies, electrophysiologic
testing and quantitative sensory testing nmay have a
rol e but should be placed in an appropriate context
relative to clinical outcone, either as a
supportive role or potentially as a surrogate
mar ker if appropriate validation exists. W wll
be di scussi ng sone of these today.

As in any rational drug-devel opnent
program attention should be given to the projected
target popul ation or popul ations and shoul d neither
be too broad nor too narrow as this will ultimtely

be reflected back in the labeling for the product
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once it is approved.

I deally, the characteristics of that
popul ati on shoul d be described in the |abel
Attenpts to acquire broad marketing clains from
| arge open-1label safety studies gained in
popul ations not relevant to the identified target
popul ation will likely not gain inclusion in the
| abel .

The popul ations studied in Phase 11
efficacy trials is too narrow. Labeling that is
overly narrow may result. Wile that nay not
affect how the drug is used in real practice, it
will affect howit can be advertised, sonething of
importance to industry. In that context, there is
al so the potential that the inmportant safety
information is not collected in the nost rel evant
popul ati ons.

Turni ng to neuropathic pain, today's focus
will solely be on pharmacol ogic therapy for
neuropat hi c pain recognizing that there is a also a
rol e for non-pure-pharmacol ogi ¢ approaches such as
nerve bl ock, dorsal-horn stimulation and so on

There are only two drugs that are
currently approved for pain associated with

neur opat hy, carbamazepine, initially approved in
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1968 for epilepsy and later gained an indication
for trigem nal neural gia and Li doderm patch
approved in 1999 for postherpetic neural gia.

Quite a |l arge nunber of nedications are
currently under devel opnent for the treatnent of
the synptonms associated wi th postherpetic neural gia
as well as for the treatnment of pain of neuropathic
origin associated with many di verse eti ol ogi es.

For these agents, we need to understand whet her
there is consensus on what outcones are clinically
meani ngful , what neasures are best to describe

t hem

To what extent should specific
characteristics of neuropathic pain such as static
and dynam c all odyni a, pain descriptors,

spont aneous pain and so forth be assessed.

One of the nost chall engi ng questions from

a regul atory standpoint is the whole issue of the
extent to which the success of a new agent in one
neur opat hy or disorder nanifested by neuropathic
pai n can be extrapolated to a second or a third or,
even nore generally, is the state of know edge
advanced sufficiently to be able to consider a
general claimfor neuropathic pain. |If so, what

should be the criteria; comon nechani sns of drug,
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common underlyi ng nmechani snms of di sease, PK-PD
nmodel i ng consi derations, sone other thoughtful or
reproduci ble criterion or sone have proposed sinply
an arbitrary nunber of replicated trials.

These are the things that we are
struggling with on a daily basis. 1t is our hope
today that we may hear the thoughts fromthe
conmittee on sonme of these areas. The questions
that have been formally submtted to us from
i ndustry have been incorporated into the questions
that we have brought forth for the conmittee or, in
other cases, you will hear fromthe FDA speakers.

It is inportant to have adequate consideration for
t hese.

Today, you will be hearing fromthe FDA
staff of the Division of Anesthetic, Critical Care
and Addiction Drug Products to give you the
regul atory context for today's discussion. W have
asked several of the guest speakers to speak on
sel ected topics that will, hopefully, stimnulate
di scussi on surroundi ng questions about quantitative
measur enents, of nerve function, confirmatory
measures in clinical trials, discussion of
neur opat hy scal es which are nost appropriate for

clinical drug trials.
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This afternoon, we will hear a
poi nt - count er poi nt di scussion on the issue of
general versus individual clains for pain
associ ated with neuropathy, the |unping versus
splitting debate.

We hope to gain new insights fromthe
di scussions of the commttee today viewing it as a
starting point, applying what we learn fromtoday's
meeting to the first steps of devel opi ng a gui dance
for industry.

Thank you and wel cone.

DR. KATZ: Thank you, Dr. MCorm ck.

VWhat we will go to next is the open public
hearing. As nobst of you know, nenbers of the
general public are invited to share their thoughts
and coments with us as part of these commttee
meetings. One nenber of the general public has
requested tine and that is Dr. Najib Babul. Dr.
Babul , you could step to the podium please. You
have got ten minutes to share your thoughts with
us.

Qpen Public Hearing

DR. BABUL: Good norning, Dr. MCormck,

Dr. Katz, FDA and nenbers of the advisory

comm ttee.
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[Slide.]

My name is Najib Babul. | amthe Chief
Scientific Oficer of TheraQuest Bi osciences based
in Blue Bell, Pennsylvania. | am here because of a
keen interest in anal gesic drug devel opnent
i ncludi ng neuropathic pain. | would like to
address the commttee on the issue of anal gesic
drug devel opnent for neuropathic pain specifically
some of the nethodol ogic issues that we have been
struggling with.

[Slide.]

At the present time, the regulatory
framewor k for devel opnent of analgesics is actually
fairly limted. W have the 1992 guideli nes.

These guidelines are directed primarily at

singl e-dose eval uation of anal gesics in acute pain.
They say virtually nothing with respect to the

eval uati on of drugs for chronic pain or with
respect to the evaluation of drugs for neuropathic
pai n.

More recently, the CPMP has issued a draft
gui dance docunent on eval uati on of anal gesics for
pai n. These guidelines, too, although nore recent,
don't provide substantive support and direction to

drug devel opers and, in ny opinion, to regulators
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for chronic pain and for neuropathic pain as well.

[Slide.]

We al so have a number of supportive
gui delines, both fromthe CPMP and fromthe FDA |
woul d argue that if we look at the osteoarthritis
gui dance docurent, while directed at a nore mature
di scipline, may represent a basis for sone
| ong-term approach by the agency for guidelines
devel opnment i n neuropathic pain.

[Slide.]

What is the regulatory framework for
approval of drugs for neuropathic pain? Put
anot her way, should a sponsor be able to obtain a
broad indication for neuropathic pain or is it
necessary to replicate evidence of efficacy for
each neuropathic-pain state. This is an issue that
a nunber of us have been struggling with and | know
that the division, |ikew se, has been considering
this issue.

[Slide.]

Let's |l ook at the pros and cons on this
issue. | certainly will not be able to do a kind
of justice that speakers |ater on who have a bit
more tine will be able to do, but let ne just

review this issue by saying that proponents of a
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broad indication for approval for neuropathic pain
woul d argue that the response is often
generalizable, that pivotal studies in several pain
states should be adequate for a broad claim that
if we require a sponsor to replicate evidence in
every neuropathic-pain state that this will push
devel opers to a minimalist approach to devel opnent
getting a very narrow indication with the attendant
of f-1 abel use of the drug.

Consequently, sone woul d argue that many
pai nful neuropat hies may remai n orphaned. People
who support the view that we ought to | ook at this
on a subindication, if you will by a subindication
basis, would argue that the etiol ogy, presentation
and natural course of these neuropathies is
different, that the mechani sns of pain are
frequently different, that replication is, indeed,
essential in order to avoid erroneous chance
findings, and we have seen sone in the literature,
to be sure, and that, quite to the contrary,
failure to require studies in each painful
neuropathy may, itself, result in orphaning of
speci fic neuropathies

[Slide.]

I think it will cone as no surprise to Dr.
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McCorm ck and Dr. Rappaport that | would nmake a
case for a broad neuropathic clains structure.

[Slide.]

But, before we do that, we need to nmeke
sure that we have our operational definitions in
order because when we are tal king about neuropathic
pain, it conjures up different things to different
i ndi vi dual s.

Are we tal king about periphera
neur opat hies? Are we tal king about phantom pai n?
Are we tal ki ng about conpl ex regional -pai n syndrone
I or type Il. Are we tal king about nerve-root
di sorders, central pain or spinal-cord-injury pain.
These are all different issues, different
presentations and natural histories and we need to
be certain that we are using the sanme term nol ogy.

[Slide.]

If we drill it down further, just |ooking
at peripheral neuropathic pain and, again, to
buttress the point that a
subi ndi cati on- by- subi ndi cati on cl ai mwoul d be very
difficult, we have a wide variety of clinica
presentations. W have patients with traumatic
nmononeur opat hi es whi ch coul d range from entrapnent

neuropathies to transection to causalgia to stunp
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pai n and post-thoracotony pain to other
nmononeur opat hi es and mnul ti pl e nononeur opat hi es

i ncludi ng di abetic and postherpetic neural gia and
trigem nal neuralgia and, of course, a series of

pol yneur opat hi es of varying etiology from
nutritional and metabolic to drug-induced, each one
with a somewhat different nechanism to hereditary
pol yneur opat hi es and neur opat hi es secondary to

mal i gnancy.

[Slide.]

| hope this is not a rhetorical question,
but the question | would have is will we ever get
drugs approved for neuropathic pain or at |least a
broad indication of neuropathic pain if there is a
requirenent for replicate evidence in each painfu
neur opat hy.

[Slide.]

To conpound the issue further, when we are
tal ki ng about neuropathic pain, we are not just
deal i ng with neuropathic pain of noncancer origin.
I ndeed, in a series of random zed clinical trials
that we have been doing for the last fifteen years,
we have attenpted to systematically stage the
patient's pain characteristics. This slide shows

data from four specific studies where anywhere from
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2 to 12 percent of patients had solely neuropathic
pain or primarily neuropathic pain as their
reporting synptom

In terns of contributory neuropathic pain,
anywhere from9 to 45 percent of patients had sone
contributory neuropathic-pain conponent. So it is
certainly a conplex challenge for drug devel opers.

[Slide.]

One of the questions that we ask oursel ves
is whether there is a wide divergence in efficacy
response to various pharnacol ogi ¢ agents in painfu
neuropat hies. | would suggest that if the answer
is yes, that there is wide divergence, then a broad
claimmy not be possible. |[|f the answer is no,
then, clearly, a broad claimnmay be possible.

What is the evidence for a conparable
response across pai nful neuropathies?

[Slide.]

We recently conpleted a retrospective
eval uation of the literature | ooking at random zed
doubl e-bl i nd pl acebo-control |l ed studies, |ooking
only at orally adm nistered drugs that were given
for at |least four weeks duration. W restricted
our evaluation only to studies in the public domain

i nvol vi ng postherpetic neural gia and di abetic
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neuropathy given that there is a fair bit of
evidence in those two neuropat hi es.

We | ooked at baseline and final endpoint
scores and attenpted to cal cul ate an overal
response by subtracting the placebo response whi ch,
in general, was anywhere from 30 to 50 percent of
the overall response fromthe drug response.

[Slide.]

VWhat | have here is a slide with the data
on di abetic neuropathy. As you can see, a series
of agents including amtriptyline, desipram ne,
gabapentin, pregabalin, linotrigine, mexiletine,
tranmadol , oxycodone and dextronet hor phan show a
fairly robust response in diabetic neuropathy.

There are sone m ssing data here because
we were unable to obtain baseline data in sone
cases and there was a carryover effect in a nunber
of crossover studies. |In the case of linotrigine,
there is also data in H 'V neuropathy and in centra
pai n al though there is inconsistent data in
spi nal -cord-injury pain and m xed pol yneur opat hy.

[Slide.]

If we | ook at postherpetic neural gia, we
find that, at least for a nunmber of comonly used

drugs including amtriptyline, desipram ne,
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gabapentin, pregabalin and oxycodone, there is al so
a sinilar robust pharmacol ogi ¢ response al nost of
comparabl e effect size within the variability we
expect from study to study.

These data woul d suggest, at least to ne,
that it should be possible, within a preponderance
of evidence, to generalize and obtain a broad
neuropat hi c-pain claim

[Slide.]

One of the other issues that we have been
struggling with is what it is that we need to
measure i n neuropathi c-pain studies.

[Slide.]

In a study that Peter Watson and | did in
and published in Neurology in 1998, we
systematically | ooked at this issue. Mtchell Max
and ot hers have done this as well.

Al nost all patients, 97 percent of the patients,
had ongoi ng or steady pain and about 90 percent of
patients had brief pain and evoked pain described
by a variety of different descriptors.

[Slide.]

If you |l ook at the specific pain
characteristics, certainly in ternms of periphera

neur opat hi es, steady pain, paroxysnmal pain and
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all odynia are fairly common features. These
patients often have sone sensory inpairnment as
well. Certainly these are sone of the things we
ought to look at in all random zed clinical trials
i n neuropathic pain.

[Slide.]

These are data froma random zed
pl acebo-controlled clinical trial we did with
oxycodone, in this case, i Contin, |ooking at
these three di mensions of pain, steady pain,
paroxysnmal pain and allodynia. On all three
di mensi ons, we found a fairly robust pharmacol ogic
response for oxycodone.

These data are not unique to oxycodone or
to opioids. The have been shown with meprotalin,
amtriptyline, desipram ne and a nunber of other
phar macol ogi ¢ agents.

[Slide.]

The other issue is what el se should we be
measuring. Cearly, as Dr. MCorm ck suggest ed,
the durability of the response needs to be
measured. My presentation here largely deals with
symptomrelief. | amnot here to speak to the
i ssue of disease progression and the subset of

agents that are being | ooked at in terns of
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30
di sease-nodi fyi ng agents, but the durability of
efficacy response is an inportant issue given that
these patients are going to be on treatnent for a
| ong period of tine.

Quality of life and function are also
i mportant issues. The role of quantitative sensory
testing certainly is something that is the subject
of sonme debate. One of the issues that | would put
to the division and to the advisory board is if you
find a significant difference or a positive finding
on el ectrophysiologic testing and find no actua
subj ective benefit, what does that nean?

If, on the other hand, you find a negative
finding on objective el ectrophysiol ogic testing and
find a positive finding on the subjective findings,
what does that nmean? |In other words, | am not
entirely certain that, other than in an exploratory
or mechani stic sense, that this adds rmuch to the
| abeling, itself.

Finally, if we are looking at centrally
acting drugs, as we often are, we need to consider
neur opsychol ogi cal and cognitive effects of these
drugs.

[Slide.]

This is nmy last slide. | would like to
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just briefly suggest to you, at the cost of being
sonmewhat prescriptive because | think this is where
the rubber neets the road, as to what a core

devel opment programcoul d 1 ook like for a 505(b)(1)
drug for a broad neuropathic-pain indication

I woul d suggest that one of the things
that is lacking uniformy with a range of
phar macol ogi ¢ agents across therapeutic agents and
divisions is proper dose-finding studies. So |
think it is inportant that dose-finding and
dose-frequency-finding studies be conducted in at
| east two pai nful neuropathies. However, these
studi es probably can be incorporated into pivota
clinical trials.

In addition, | would suggest that
replicate evidence of twelve-week efficacy, which
is a standard that | think nost of us, including
the division, have accepted in chronic pain of
noncancer origin, replicate evidence of twelve-week
ef ficacy in postherpetic neural gia conbined with
replicate evidence of twelve-week efficacy in
di abeti c neuropathy ought to be a sufficient basis
for a broad neuropathic claim

I think, however, if the division should

take such an approach, sponsors should be given
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sone latitude in terns of drug devel opnent.

Per haps robust response in twelve-week efficacy
studies in two separate painful periphera

neur opat hi es plus one or two other nodels such as
central pain, spinal-cord pain, conplex
regi onal - pai n syndrone, nerve-root pain, et cetera,
m ght be adequate as a basis for a broad

i ndi cati on.

I think cognitive inpairnment, both acutely
and chronically, need to be evaluated. Cbviously,
there is a need for long-termsafety data.

Finally, the clinical pharnacol ogic section of the
| abel should reflect the efficacy data, the precise
studies in which the drug has been found to be
effective, ineffective, the magnitude of the

phar macol ogi ¢ response and, indeed, the specific
pai n di nensions that have shown a positive
response.

Thank you.

DR KATZ: Thank you, Dr. Babul. Stay
there for one second.

Does anybody around the table have any
questions for Dr. Babul based on the information he
has just presented?

DR. KATZ: Dr. Farrar?
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DR FARRAR. | was interested in know ng,
with the effect-size slide that you showed, you had
subtracted out the placebo rates. | amnot quite
sure how you cal culated an effect size. Was it the
remai ni ng effect size?

DR BABUL: That's correct. What we did
is we took the baseline value, subtracted the fina
endpoi nt value fromthat to cone up with the effect
of the test drug, did the same thing for the
reference drug and then subtracted one fromthe
ot her.

In general, what we found is the placebo
response was about the sane as what we see in
osteoarthritis, for instance.

DR. FARRAR: If | could follow up. The
effect size was presented as a percent. | am
wondering, a percent of what?

DR. BABUL: That was a percent of the
baseline value in terns of percent reduction of
basel i ne val ue, probably nore appropriately |abeled
as response rather than effect size.

DR KATZ: Dr. Wolf?

DR. WOCLF: You used that same slide to
argue the case that different drugs had simlar

degrees of efficacy. But your desipram ne had
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about a 10 percent effect in diabetic neuropathy
and over 30 percent in postherpetic neural gia.
That, obviously, could be by chance but it does
raise the issue that there may be differences in
ef ficacy between different conditions.

DR. BABUL: You are quite correct. Let me
make a couple of points in that respect. The first
is that | think nmost of us have accepted, although
not all, that a mninumclinically perceptible
difference is about 10 percent and sone have argued
per haps 15 percent.

So, in that sense, | think that nost
clinicians agree that desipramne provides a
reasonabl e response in postherpetic neural gia and
in diabetic neuropathy. | think part of the
chal l enge here is that a nunber of studies did not
| end thensel ves to cal cul ating a pharnacol ogi c
response because of the absence of baseline val ues.

Wt hout a doubt, there are sone
di fferences which, perhaps, would argue for
replication. M point is that replication my be
reasonable. Certainly, there is a sound foundation
for replication at the agency although argunents
have been nmade for |arge single studies as well.

But replication in all neuropathies my be
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chal | engi ng.

The other point | would rmake is that
mechani stically, within a given neuropathy, there
are substantial differences. So, if we start
| ooki ng at di abetic neuropathy, there are
mechani stic differences in terms of presentation of
patients within a given neuropathy so where,
exactly, does this process end?

There are al so other differences.
tal ked about Ilanotrigine in terns of sone
variability where in certain states, like HV
neur opat hy, the findings are positive. |In centra
pain, they are positive. There are no data on
post herpetic neural gia, unfortunately, that | am
aware of but we know that in a recent study
published in Pain, in spinal-cord injury pain, the
results were negative and in nmixed neuropathy the
results were negative.

So it always hard to know whether it is
the design, a function of dose, whether it is a
question of pol ypharmacy, appropriateness or
washout, the instrunents that are being used and
think there is probably a need for standardization

DR. DAL PAN. Any other questions? Dr.

Shaf er ?
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DR SHAFER. Qur pain group at Stanford
feels fairly strongly that VAS scores for chronic
pain can be very hard to interpret and primarily
push for quality-of-life indicators. But, in your
presentation here, talking about postherpetic
neural gia, at least what | aminferring fromyour
presentation is you see VAS as being nore the
primary endpoint and things like quality of life
bei ng potentially secondary endpoints on the
st udi es.

Is that a correct interpretation of your
experi ence and where you are directing this?

DR BABUL: In the literature, a majority
of investigators have used either a visual -anal ogue
scale or a categorical scale for evaluating pain as
a cardinal feature. Mst studies have not | ooked
at various dinmensions of pain. To be sure, people
have- - M ke Rowbot hom and ot hers have enpl oyed t he
MG Il Pain Questionnaire with the various
descriptors that that provides, but npbst people
have not specifically targeted at each visit
speci fic di nensi ons of pain.

But a majority of people have used the
vi sual - anal ogue scale. There is this separate

i ssue about what constitutes a win. This is an
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ongoi ng struggle. Drug devel opers concerned about
coprimaries--in other words, a requirenent that a
Wi n be based not just on pain but on quality of
life. Sonme would argue function or return to work
which is a rather daunting task

I think many of us who are involved with
pai n managenent feel that pain relief alone is a
reasonabl e endpoint. Certainly, we hope that that
translates into quality of life. There is not a
huge amount of work done in terns of
quality-of-life instrunents in neuropathic pain
al though there is some literature out there.

DR SHAFER: Just to quickly follow up,
part of the distinction was acute- versus
chroni c-pain syndrones. Do you see any bifurcation
bet ween the measures for acute and the neasures for
chroni c?

DR. BABUL: In both acute pain and in
chronic pain, in chronic pain as it relates to,
say, osteoarthritis, myofascial pain, cancer pain,
any neuropathic pain, both categorical and
vi sual - anal ogue scal es have shown validity and
actually fairly good reliability. Unfortunately,
VAS seens to be sonething that nost investigators

and academi cs seemto prefer and | think nost
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patients probably prefer some sort of a nunerica
or categorical scale and there is this challenge.
But both in acute and chronic pain, we have used
VAS successful ly.

DR KATZ: Thank you

Dr. Farrar?

DR FARRAR. Just two quick comments. One
is the mininmal perceptible difference is clearly a
different measure than a clinically inportant
difference and the second is that, to try and
concl ude sonmething fromthe graphs that you have
here, it is very inportant to remenber that these
nmeasures are | ooking at the nean val ue and that the
mean value is not a unique answer to the question
of how many people actually got better.

You can cone up with any of a nunber of
different interpretations and | woul d be interested
if any of these studies actually published
sonet hi ng about the nunber of patients who actually
got better to try and | ook at sone of that data as
wel | .

DR BABUL: Dr. Farrar, | would certainly
approach this issue with sone trepidation in your
presence, but let me suggest that, froma

nunber - needed-to-treat basis, there are generally
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consistent findings as well for nobst of these
phar macol ogi ¢ agents with sone di screpancy that you
woul d expect across clinical trials.

DR KATZ: Thank you, Dr. Babul. W
appreci ate your conments.

We do have a little bit of tine left in
the OQpen Public Forumso if there is anybody in the
room who would care to cone up and share sone
thoughts with us about these issues, you are
wel conme to do so at this tine. Just approach the
center mike right up front.

| feel like I have a clean conscience that
everyone has been offered an opportunity. W will
go on with the rest of the program then

Next, we will have a nunber of
presentations fromthe FDA fol ks on sone of the
regul atory issues in this area beginning with Dr.
Sharon Hertz.

FDA Presentati ons
General dinical/Regulatory Issues in
Devel oprment of Drugs
Intended for Treatnent of a Chronic |llness
DR HERTZ: Good norni ng.
[Slide.]

I am going to discuss the genera
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regul atory issues that are involved in drug

devel opnment in general so that we can think of them
as we discuss neuropathies specifically. The
general regulatory franework in which we work here
at the agency conpels us to keep the entire
drug-devel opnent process in mnd when we review all
submi ssions. This extends fromthe tine of the
initial application to study the drug in hunmans,
the I ND subnission, to the tine when the product

wi Il be considered for marketing at the subm ssion
of the New Drug Application, or NDA

Cinical drug devel opment plans and NDAs
are reviewed for efficacy in the context of the
drug safety profile. At the sane tinme, the choice
of clinical-trial design and study popul ations are
considered for the future pronotional and marketing
i nplications.

The clinical trials used to support an NDA
are the basis for the drug's indication and will be
reflected in the | anguage of the product | abel
Mar keti ng and pronotional clainms are based on the
information in that label. This last point is
inportant and I will refer to it later at the end
of ny talk.

[Slide.]
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Basi cally, a conpany has a hypothesis that
Drug A is capable of treating a synptomor a
di sease in a safe and effective manner. The proof
is at least two adequate and well-controlled trials
denmonstrating this hypothesis to be true with
additional safety information as needed. The
results, hopefully, are approval of the product and
a |l abel. Then the product will be pronoted based
on the findings of efficacy.

[Slide.]

So what is the regulatory basis for
studies in support of efficacy? Wat is the
regul atory basis for the requirenents of the safety
dat abase? And how are these findings, the product
| abel and promotion rel ated?

[Slide.]

The | egal standard requiring the
denonstration of effectiveness was added to the
Food, Drug and Cosnetic Act in 1962. It states
that no person shall introduce, deliver for
introduction, into interstate commerce any new drug
whi ch basically hasn't been shown to be effective.

[Slide.]

The regul ations also state that ful

reports of these investigations which support the
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denonstration of efficacy nust be subnmitted to the
application and that a finding of substantial

evi dence that the drug will have the purported
effect in the intended conditions of use nust also
be provided to support approval for the
appl i cati on.

[Slide.]

The regul ations al so describe the term
substantial evidence that is necessary in support
of a finding of efficacy. Substantial evidence is
defined as evidence consisting of adequate and
wel | -controll ed studies by experts qualified to
performthose studies so that the studies can be
the basis to conclude the drug will have the effect
pur port ed.

The term "adequate and well-controll ed
i nvestigations" was taken by the agency to nean at
| east two adequate and well-controlled trials.

[Slide.]

The Code of Federal Regul ations descri bes
the essential characteristics of an adequate and
wel | -controlled trial. This includes the required
docunent ati on of planning, conduct, data handling
and record keeping. The purpose of conducting

these clinical investigations is to distinguish the
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effect of the drug fromother influences such as
spont aneous change within the course of the
di sease, placebo effect or biased observation

Addi tional, the Regul ations describe the
types of study designs that permit what is
considered a valid conparison using a control to
provi de quantitative assessnment of drug effect.
This section al so describes the use of concurrent
pl acebo control or dose-comparison controls or the
use of objective neasures when avail able and a
pl acebo effect is expected to be negligible.

Concurrent acting controls are described
along with the potential pit fall for a | ack of
assay sensitivity if not used with other types of
control s.

[Slide.]

There is sone flexibility with respect to
the nunber of trials required for approval based on
the situation and the availability of other
supportive data according to the FDA Mdernization
Act .

The I egal and scientific bases for the
quality and quantity of evidence necessary to
support effectiveness are summari zed in a gui dance.

I just want to say that the requirenent for nore
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than one adequate and well-controll ed study doesn't
reflect so nuch the need to replicate findings in

the sane type of study but nore the need to provide
i ndependent substantiation of experinental results.

The intent is to avoid unantici pated bias
or chance results and to denonstrate the findings
are generalizable to patients under different
condi tions.

[Slide.]

The finding of safety is nore accurately
the finding of acceptable risk in the context of
the efficacy of the drug. The requirenments for the
saf ety database for drugs intended for chronic
adm ni stration are also described in a guidance.

[Slide.]

The finding of effectiveness is then
reflected in the product |abel in pertinent
sections, particularly indications and usage
mat eri al nust be supported by substantial evidence
of effectiveness. Conparative statenents about
ot her products must al so be supported by
substantial evidence.

[Slide.]

Findings referable to safety are refl ected

in several sections of the |abel according to the

file:///C|/Results/0516ANES.TXT (44 of 389) [5/30/2002 6:42:38 PM]

44



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

regul ati ons and postnarketing information can be
added as needed.

[Slide.]

Once the wording in the |abel is agreed
upon and approved, the sponsor may advertise and
pronote the product in accordance with the
regul ations. The advertisenents nust be accurate
and bal anced and linited to the indications
included in the label. This is a point that has
been mentioned already and it is an inportant point
for the follow ng reasons

First of all, a product that is effective
for nore than one indication nay be effective under
different conditions of use, different dosing
reginens, so it is inportant that findings of
ef ficacy be supported by data for that indication

[Slide.]

It is also particularly inmportant because
a product that is used in different popul ati ons may
have different safety profil es based on the
characteristics of those popul ati ons so age,
conorbidity, conconmitant nedications with potentia
for drug-drug interactions are all inportant
features that need to be explored in an adequate

saf ety dat abase.
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The one other feature why this is
important is because it is necessary to set a | eve
playing field where all companies are held to a
conparabl e standard. So, for a conpany to pronote
their product for a specific indication, it is
i ncunbent on themto denonstrate the effectiveness
and safety for that indication.

That is not to say that a product cannot
be used in a manner according to clinical judgnent
by any given physician, but the approval and
pronotion of drugs are regul ated processes and the
FDA is responsible for inplenenting those
regul ati ons.

[Slide.]

So as we discuss the approach to drug
devel opment for products to treat neuropathic pain
and under|yi ng neuropat hies, please keep in mind
how t hese different pieces, the clinical trials,
the safety data, the product |abel and product
pronotion fit together.

Thank you.

DR KATZ: Thank you, Dr. Hertz.

Any questions fromaround the table for
Dr. Hertz? Dr. Farrar?

DR FARRAR. The one area that the
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gui delines don't really speak to is with regards to
the size of the beneficial effect. | wonder if you
could just coment on that.

DR HERTZ: | hope we cover that sonewhat
today in the discussions. W struggle with
statistically significant differences in effect
size between the placebo group and the active
treatnment groups versus the concept of a clinically
meani ngful difference. That is going to be on the
roster for discussion today, so we don't have an
answer yet specifically in this area.

DR. KATZ: Oher questions for Dr. Hertz?
| have a question. It sounded |ike, and correct ne
if | amwong, you were nmaeking the point that, in
meeting this criterion of two adequate and
wel | -controlled trials for a specific indication
that the agency is nore inpressed by a pair of
trials where one actually differs fromthe other in
terns of details of study design, |ocation where
the trial was conducted, et cetera, et cetera, as
opposed to what we sonetines see which is two
replicate trials that truly are replicated, where
the trial is exactly identical and you could
combi ne themor split themand it is the sane

t hi ng.
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Am | hearing you correct? 1s that how
that issue is perceived?

DR HERTZ: Yes, short answer, for the
reason that you want to have a little bit nore
generalizability. Oherwise, it is basically one
big trial separated by sone other divider.

DR KATZ: Thank you

Dr. Wool f, please?

DR WOOLF: In terns of indications, it
wasn't clear whether you were tal king about, in the
context of this neeting, synptom let's say acute
versus chronic pain, or neuropathic pain or
post her peti c neural gi a.

I's there a difference between indication
as a synptomor as a disease syndrone?

DR HERTZ: The indication is basically
what the claimfor efficacy is based on. So, if
you are going to say that a product is capable of
relieving the pain of diabetic neuropathy, then
that is your indication, synptomrelief. It could
al so be that your product is intended to slow the
progressi on or reverse the changes associated with
di abetic neuropathy and then that would be the
i ndi cati on.

So it is really defined by what you see
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the product, what the conpany sees the product,
capabl e of doing and capabl e of proving efficacious
doi ng.

DR KATZ: Oher questions for Dr. Hertz?

Thank you very much. Next we will have
Dr. Dal Pan fromthe FDA who will be speaking
further about specific clinical and regul atory
i ssues that arise.

Specific dinical/Regulatory |ssues

DR DAL PAN. Good norning.

[Slide.]

We have just heard fromDr. Hertz about
the clinical requirenents for the devel opnent and
regul atory approval of drugs to treat chronic
di sease. The basis of this is enbodied in the
substantial evidence requirenment which states that
the drug will have the effect it purports or is
represented to have under the conditions of use
prescri bed, recommended or suggested in the
proposed | abeling thereof. 1In other words, the
drug has to do what the |abel says it does.

What does this nmean, then, for drugs for
peri pheral neuropathy and for chronic neuropathic
pain. The basic challenge for the agency, for the

industry and for researchers is to operationalize
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the substantial -evidence requirenent into
clinical-trial design and clinical-devel opnent

pl anni ng for drugs to treat peripheral neuropathy
and chroni c neuropathic pain.

So | would like to take a little bit of
time today and just present to you sone of the
specific exanples in clinical-trial design and
clinical -devel opment pl anning that confront the
i ndustry and confront us when we neet with industry
to go over trial design and devel opnent pl anni ng.

The exanpl es are not so nuch today to get
specific answers to specific questions or specific
pl ans but rather to present to you the scope of the
i nportant issues that are facing us and to be
followed | ater today by a discussion of what the
scientific and clinical issues are and how we can
best be informed about these issues so we can carry
that into sound decision-making in the future.

[Slide.]

So let's start with the exanpl e of Conpany
A.  The conpany wants to develop a drug to slow or
reverse the progression of diabetic pol yneuropathy.
So several issues cone up here with regard to
clinical-trial design

One of the first issues is what is the
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appropriate outcone nmeasure or measures. Sone of
the chal l enges here are there is no regulatory
precedent. No drugs have been approved for this
indication and there aren't nmany |large-scale trials
to guide us or to informus as to what the best

out cone neasures are.

Because di abetic polyneuropathy is a
conpl ex disease, the issue of a conposite outcone
versus a singl e-neasure outcone cones up. There
are nany conposite-neasure outcones in the
literature and we have seen a | ot of proposals to
use such conposite outcome measures.

An exanpl e of such a neasure would be the
Neur opat hy | npairnment Score, or NI'S, of the | ower
i mbs known as NI S(LL)+7. This is a conposite
clinical neasure that |ooks at weakness, sensory
| oss, reflexes and el ectrophysiol ogi ¢ studi es of
mot or and sensory nerves, heart rate variability
and vi bratory-detection threshol d.

One of the challenges is defining the
degree to which this composite measure or any
conposite neasure, or any single nmeasure, for that
matter, really reflects what the clinically
important effect of a drug to treat diabetic

neuropathy really is. Closely related to what the
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outcone neasure is is sonething we have heard in
sone of the discussion already this norning; what
is the magnitude of the effect size.

We are translating clinical issues into
quantitative nmeasures, be they neasures of
percent age of patients who respond by a given
criteria or mean val ues on sone nuneric outcone.
What is the scientific and clinical basis for
determ ni ng how big an effect size should be? That
is inportant because that, then, becones the
measure of the effectiveness of the drug and, from
a practical point of view, it is inportant in tria
desi gn because it forms part of the basis for
sanpl e-si ze determ nati on.

When we al so l ook at this class of drugs,
we want to distinguish between sl ow ng progression
versus arresting progression of disease versus
actually reversing di sease. This may have
implications for what the outcone neasure is. It
may al so have inplications for the duration of the
trial as well as the sanple size.

W want to al so consider what is the role
of other testing such as el ectrophysiol ogic
testing. Measures of nerve-conduction studi es have

been wel |l docurented in diabetic pol yneuropathy as
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measures of extent and severity of disease as well
as change over tine. To what degree can these
measures serve as markers or surrogate markers of
the inportant clinical effects we want the drug to
be able to have.

If a drug is going to reverse or slow the
progressive neuropathy, it may al so have a
beneficial effect on synptons during the course of
the di sease and how can we capture this in the
trial as well. So these are sone of the chall enges
i nvolved in drugs for slow ng the progression of
di abeti ¢ pol yneur opat hy.

[Slide.]

Let's turn nowto a different scenario.
Conpany B wants to develop a drug to treat chronic
neuropat hic pain due to diabetes. Several of the
previous issues are inportant here as well. Again,
we come back to the appropriate outcone neasure or
measur es.

What is the role of pain intensity
reduction? What is the role of pain relief. What
is the role of function as an outcone. Wat is the
role of quality of life as an outcone? Because
neur opat hic pain can vary from person to person

what is the role of characterizing different
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synptons such as allodynia, |ancinating pain,
burning pain and, again, for both conposite
measures and single effect measures, what is the
magni tude of an effect that is clinically inportant
and what is the basis for determining what that

ef fect size is?

Because chronic diabetic neuropathic pain
is a conplication of a systenic disease, we want to
al so consider how to account for the role of
potential confounders; for exanple, the severity of
nerve dysfunction and the | evel of diabetic contro
during the trial, especially since those may
actual ly inpact the outconme of the trial. Finally,
because it is chronic disease, we want to be able
to assess the durability of the effect.

[Slide.]

My | ast exanple is a sponsor that wants to
have a drug to treat both chronic painful diabetic
neur opat hy and postherpetic neuralgia. The centra
i ssue here is the degree to which data from one
eti ol ogy of neuropathic pain can support data from
anot her etiology of neuropathic pain and, nore
broadly, can results fromthese studies be
generalizable to types of neuropathic pain not

st udi ed.
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So | have tried to give you an overview
here of sone of the inportant issues that are
facing us today. W have nore tal ks on the agenda
to address sone of these issues in particular, and
we have put forth a variety of questions to spark
some di scussi on.

Thank you.

DR KATZ: Thank you

First, we have a new arrival at the table.

Everyone el se had to introduce thenselves, so, in
the interest of equal treatnent, please introduce
yoursel f.

DR FELDVAN. My nanme is Eva Fel dman. |
am a Professor of Neurology at the University of
M chigan and | also direct a juvenile diabetes
research foundation center where we study
conplications of diabetes.

DR. KATZ: Thank you. For logistica
reasons, what we will do now is have Dr. Cornblath
speak on el ectrophysiologic tests used in the
eval uati on of peripheral neuropathy and neuropat hy

pai n.

Oh; I'msorry. M mstake. Any questions

for Dr. Dal Pan before he steps down? Dr. Shafer?

DR SHAFER: Just quickly one thought, or
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question, rather. There are a nunber of issues
that you allude to including things like
sensitivity to covariate effects. These kinds of
trials have other conplications. Comonly, the
data are right sensors. People drop out of the
trials. Trying to separate out the inter- and
intra-individual variability which you were
referring to would try to distinguish effect size
fromthe nunber of people who actually have any
effect at all.

To what extent do you expect to see
popul ati on approaches brought into the anal ysis of
data in pain trials?

DR. DAL PAN:. Popul ati on approaches; you
mean by percent responders?

DR SHAFER: Popul ation approach is really
where you have a nodel of intra- and
inter-individual variability and are nodeling those
ef fects sinultaneous with an overall nodel of
effect including, actually, survival in the tria
whi ch allows you to account for right censoring of
your dat a.

DR. DAL PAN. The issue of censoring has
come up in a lot of pain trials. | would actually

like the commttee maybe just to address that |ater
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this afternoon. | think that one of the issues
that concerns us is differential dropout rates.
Peopl e in placebo groups drop out because they are
not getting pain relief and people in active
treatnment groups drop out because they are getting
toxicity fromthe drug or can't tolerate it, even
if they had, say, pain relief in a pain trial

So | think that night be sonething
interesting for the commttee to address, how to
handle that. It is sonething we have dealt with.

DR. SHAFER: For acute pain, there has
been a |l ot of good work wi th popul ati on nodel i ng.
I haven't seen nuch in chronic pain.

DR. DAL PAN. | amnot very famliar with
that, either.

DR KATZ: Oher questions for Dr. Dal
Pan? Dr. Bril?

DR BRIL: H . One of the basic issues
that | find confusing is in trials in diabetic

neur opat hy when we are trying to prevent

progression. They are very difficult. And we know

that the rate of progression really varies very
much with glycemic control. And we know that we
can inprove control in a lot of people but we know

we don't inprove it in many people.
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We know a | ot of people are out there with
poor control and those are the people who have nore
complications. Yet, in some of our long-term
studi es now we are designing, we are selecting for
peopl e whose control is as good as we can nake it
but we kind of exclude the popul ati on who may be at
hi ghest risk for the conplication

I am just wondering what the agency thinks
about broadening the study popul ation to include
peopl e who mi ght benefit nost fromthe
i nterventions you may want to be using. It is a
real problem | think, and has inplications for the
generalizability of use if a drug ever was found
ef fectiveness for diabetic neuropathy.

You woul d be saying it is in those who

have fairly good control. This is sonething that
really exercises ny mind. | wonder what the agency
t hi nks.

DR DAL PAN. | think it is a good point.

I think that it is inmportant that the drug be
studied in the patients who could benefit fromit.
At the same time, | think your point is also right
that control of diabetes during the trial can
confound the outcome. So that is why we have

want ed sonme criterion in the beginning as to who
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can enter.

It is not necessary to include only people
with the best diabetic control. | think that is
actually one of the questions we have for the
conmittee later is about the entrance criteria for
di abetics. So | think maybe we can have sone
di scussion on that later by the comittee.

DR. KATZ: Dr. Farrar?

DR. FARRAR: | think, actually, the
question was targeted nore at the issue of efficacy
versus effectiveness. | think the question was
that if you use a very selective population and are
abl e to show an effect size of some nmgnitude, the
question then beconmes what about people who are
l'ikely, or perhaps even nore likely, to benefit
fromthem but because of other issues may have a
different set of problens.

I think you are referring to a popul ation
that is not generally studied which are the people
who have highly variabl e glucose control

DR. BRIL: | amreferring to the
popul ati on where a | ot of studies now have
upper-limt cutoffs for glycosyl ated henpgl obi ns.
Yet, there are still people who are out there with

these levels in spite of all efforts to inprove
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their control and then the argunent is said, well,
these are nonconpliant people anyway.

But, actually, they are not. They would
be happy to be in a study. 1 don't think they
shoul d be dismissed. So the question is how do we
incorporate theminto long-termtrials and not
excl ude then?

DR DAL PAN: | think that is sonething
that we would like the conmttee to discuss this
aft ernoon, actually.

DR KATZ: Dr. Foster next.

DR. FOSTER: A question along the sane
vein. |In the introduction this norning, we |earned
that there are multiple agents in devel opnment now.

I think if you parse theminto di sease-nodifying
agents versus palliative agents, the question cones
in Dr. Hertz' presentation at the end, in
advertising, as we fast forward to the end, does
the agency consider plans for polypharnmacy in this
area where drugs woul d be, say, in a diabetic who

i s devel opi ng neuropathy where initially palliative
agents woul d be placed, then prescribed with

di sease-nodi fying agents. |Is there a plan to
incorporate this type of nultiple drug use into the

design of clinical trials?
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DR. DAL PAN. | amnot aware of any plan
for that right now The disease is to slowor to
reverse the progression of diabetic neuropathy.
Studies are generally entering patients with
earlier-stage di sease so who haven't devel oped a
|l ot of the severe conplications such as this
chroni ¢ neuropat hic pain.

So, usually patients with severe chronic
neuropathic pain are not entered into those
studies. They are entered nore into studies for
pal l'iation.

DR. KATZ: Dr. MCormick, did you care to
anplify on that?

DR McCORM CK: Sure. | think, in so far
as these many drugs that are under devel opnent are
al | being devel oped by different sponsors, each may
have its own intent. | think that there certainly
is a precedent for having approval for adjunction
therapy. That is sonething that would have to be
studied but could potentially nake it into a
product label if it had been studied.

DR KATzZ: Dr. Wolf.

DR. WOOLF: You nentioned the conplexity
i nherent in studying the progression of a chronic

di sease that may be changing. Some of those
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changes may be associated with the nechani sns that
may be responsible for the pain so that, early in
the di sease, the pain may be responsive to a
particul ar pharnacol ogi cal mechanismand |ater it
may not be.

That needs the mechani snms to separate out
the response of different patients according to
where they are along the natural history of that
di sease

DR DAL PAN. | think you are right. |
think we are going to have sone discussion |ater
t oday about mechani sm based sel ecti on of agents.

DR KATZ: Are you suggesting, Dr. Wolf,
that it may be inportant in clinical trials of
neuropathic pain to categorize patients up front
based on duration of disease anpbng other things in
order to, later on, |ook at subgroups of patients
who may be nore or | ess responsive based on their
position in the natural history?

DR. WOOLF: W all recognize that sone
patients respond and others don't to the treatnent.
I think, certainly, one of the explanations would
be that the synptons that are being generated are
reflecting different mechani sms whi ch occur at

different tines in the di sease course
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So, rather than al ways doing that post
hoc, | think one of the ways is to try and define
that up front.

DR KATZ: Dr. Dworkin, then Dr. Rendell

DR DWORKIN: | was wondering, with
respect to this issue of a broad indication versus
specific indications, are there any precedents
where the FDA has approved a drug in other areas of
medi cine for a broad indication based on controlled

trials in several nore specific di seases?

DR. DAL PAN. | frankly have to admt
i gnorance to answer that question. | can't answer
you yes or no because | just don't have an exanpl e.

Maybe one of ny col |l eagues does.

DR. KATZ: Anybody el se from FDA?

DR McCORM CK:  Actually, I think in the
area of pain, there has been that precedent. W
are currently exanining that issue but that has
been the precedent since about 1992

DR KATZ: Anyone el se from FDA have any
comrent s about the areas of nedicine perhaps
outside of pain where there is a precedent for
provi ding broad | abels after studies are done in
speci fic subcategories? | wonder if acute pain,

itself, mght be an exanple of that where trials
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are typically done, and correct ne if | am wong,
in usually dental pain and sone post-surgical nodel
with a pair of controlled trials in each one and
then the label is given for acute pain broadly
despite the fact that there may be different types
of acute pain that were not addressed in the
pr ogr am

DR McCORM CK: Right. That is what | was
referring to.

DR KATZ: Dr. Rendell?

DR RENDELL: One of the greatest concerns
that | have, having | ooked at nmost of the
di abeti c- neuropat hy agents and havi ng seen them
fail on statistical grounds tinme and tine again is
that we are dealing with diabetic neuropathy as if
it were a single disease as opposed to a condition
with nultiple different etiologies, the
recognition that there may be certain subgroups of
patients who may respond to a given agent and that
subgroup of patients is not enough to sway the
overall statistic in the favor of significance.

| have no answers, but | would like to
throw out the consideration that we need to start
maki ng an effort to identify responders, subgroup

responders, and try to decide what it is about them
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that makes themrespond to a given drug so that we
m ght be able to offer these subgroups neani ngfu
treatment although the overall response of a given
drug, as David and | both know, having done this
for years, is going to be negative when we | ook at
the overall statistic.

So | throw that out as a chall enge and
certainly I have no ideas on how to do that.

DR. KATZ: It sounds like there are at
| east two inplications fromyour coments. One is
that the trials nay be fal se negative in the sense
that, while overall negative, they may fail to
identify, indeed, an inportant effect in a subgroup
that otherwise there is no specific technol ogy for
i denti fying.

Secondly, the splitting i ssue may becone
even nore conplicated than that. Even a nedication
that works for painful diabetic neuropathy in
general may, in fact, indeed only works for a
subgroup of yet those patients which makes the
splitting debate even nore conplicated

Dr. Farrar is first and then Dr. Shafer

DR. FARRAR: Just a couple of comments.
There are, actually, some design nethods of getting

at what you are tal king about, one of which is
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usi ng an enriched popul ation and there is,

obvi ously, great concern about how one does that.
But, for instance, if you are interested in
studying if a tricyclic is effective in a
particul ar group, you could take patients who were
responsive already to a previous tricyclic, take
them of f an put them back on

There are a | ot of design problens with
that and we don't need to get into it. The second
thing is that there are sone statistical issues one
can |l ook at to enhance the ability to find small
popul ations that, in fact, respond. W can talk
about those at sone point later, too.

DR. DYKE: Dr. Shafer?

DR. SHAFER: Again, just in follow up, |
am wondering if there is arole in the study
design, potentially in the | abeling, too, for
exactly that kind of enrichnent that Dr. Farrar is
referring to. W often do things--like if we are
interested in trying a sodi um channel bl ocker,
mexiletine, we will bring patients in and
essentially give thema total -body beer block. W
give them i docai ne and exami ne their acute
response to it to see if they have an anal gesic

response and then, if they do, consider thema
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reasonabl e candi date for sodi um channel bl ockade

O they could just be responsive to
opi oids, an acute trial in the clinic of I.V.
opioids to see if they are going to respond before
trying themlong-term of opioid nmaintenance. |Is
there a role in the process and, potentially, in
the labeling as well for enriching it on a
mechani stic basis, to say that the patients wll
first be shown responsive to this class of
conmpounds.

DR KATZ: Dr. Dal Pan, any coments on
the issue of the regulatory issues for enriched
enrol I ment trials?

DR DAL PAN. First | would like to say
that some of the things that have been brought up
here about identifying who the drug is affective,
and whi ch subgroups may respond, a |lot of that is
what Phase Il of drug devel opnent is about. It is
about defining and characterizing the effect of the
drug.

Then we traditionally call, then, Phase
Ill, the confirmation of that finding. So | think
what sone of the conmittee nmenbers here have really
done is distinguish between what shoul d be done in

Phase Il and what should be done in Phase Ill. You
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don't just start with an hypothesis and junp into a
confirmatory trial. There is sonme not only
dose-finding but also sone hypot hesis-testing of
what the range of what the range of effects of the
drug could be including in specific subpopul ati ons.

So | think that is a lot of what is going
on here. Wth regard to specific |abeling, maybe
one of mny coll eagues could answer. |f we could
actually put something in the | abel about what Dr.
Shaf er was nentioning, the patient may be
responsive to Drug X if they respond to an |I.VW.
opi oid, for exanple.

DR MCORM CK: First let ne just say that
what you have just described as the ideal in Phase
Il developnent is an ideal. 1t is sonething that
we often don't see bear fruit in Phase IIl so
frequently we aren't able to really identify the
real responders and parse them out of the clinica
trials.

But, if we were, if we had a mechanismto
identify responders and if it was adequately
studied, then we certainly would consider how that
would find its way to the | abel

DR. KATZ: O her comrents from FDA fol ks

on the regulatory inplications of enriched
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enrol | ment desi gns?

Thank you, Dr. Dal Pan, very much. Wy
don't we then go on to Dr. Cornblath. |'msorry;
one question, Dr. Rowbothonf?

DR. ROABOTHOM | was just going to nake
one comrent about study designs using sone kind of
a potentially predictive test. | have had a nunber
of discussions with various pharnmaceutica
compani es about Phase Il studies that use things
like I.V. lidocaine infusion or |I.V. opioid
i nfusions. GCenerally, there has been hesitancy to
adopt those designs because of potential risks of
the 1.V. infusion, what do you do with patients who
don't respond to the |I.V. infusion, a nunber of
ot her net hodol ogi ¢ questions, plus there is very
little published literature in that area.

So, although it is a very intriguing idea
and the evidence that is avail able suggests that it
woul d be a valid and successful approach, there is
still very, very little data actually in the public
domain that is available on that.

DR KATZ: Thank you

Wt hout further ado, Dr. Cornbl ath.

El ectrophysi ol ogi ¢ Tests Used in the Eval uation

of Peripheral Neuropathy and Neuropathic Pain
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DR. CORNBLATH.  Thank you.
[Slide.]

I would Iike to make three sort of opening

coments. One, | would like to thank the

organi zers for asking ne to cone. It is a pleasure
to be here. Two, | notice the chair next to ne,

Dr. Dyke, is not here. | think a lot of us in the

roomowe hima great gratitude of thanks for al

the work that he has done over at the Mayo Cinic
over nmany, many years. | wll be quoting liberally
fromthat.

The third is that | think there are still,
and we will hear this from M chael and Eva, a | ot
of unresolved issues fromthe scientific standpoint
here that are, if you will, separate fromthe
i ndustry issues but tie in very closely. Eva, |
know, will be bringing up a nunber of these talking
about these conposite neasures and particularly
their use over tine.

There is a document currently in
preparation coming fromthe NIH to the Congress,
believe, on issues related to diabetic neuropathy
and unresol ved scientific issues that, if |I am
correct, Eva, should be available in the next

mont hs, shoul d be out, and will highlight a nunber
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of the issues that all of us are bringing up that
are still ripe for funding fromthe N H

So, with that brief introduction, let nme
just say | amgoing to talk briefly on this topic.
There is a lot witten and what | have tried to do,
basically, is boil it down to sort of a sumary
essence without a lot of data. Gerald and | tal ked
about sort of what | was supposed to say.

[Slide.]

This is sort of the outline of what he
told me | was supposed to say which is | was
supposed to talk briefly about el ectrophysiol ogic
tests, their natural history in diabetes, the
correlation with outcones, their use in clinica
trials, a few practical issues and then | could
give nmy own sunmary.

[Slide.]

So there are a nunmber of
el ectrophysi ol ogi cal tests available. | have
changed the termbriefly, as you will see here, to
neur ophysi ol ogi cal tests and, in fact, | saw Joe
Arezzo, who is in the audience in the back, who is
really a world-class expert in this. | hope he
will correct ne when I am w ong.

But there are a nunber of tests avail able
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1 that can be used. | think one of the issues we

2 keep hearing about is nerve conduction, nerve

3 conducti on, nerve conduction and, although that is
4 the nost studies and what | will spend nobst of the
5 time tal king about, you should be aware that there
6 are a nunber of other testing nodalities avail able.
7 Not all have been as well studied but all are out
8 there, all have been | ooked at to sonme extent in

9 terns of reliability, validity and, in some cases,
10 change over tine.

11 The nmain ones that you hear about are

12 sensory-not or-conduction studies and, in

13 particular, as | will nmention later fromthe

14  Japanese, the use of F-waves in nonitoring

15 | ong-term el ectrophysi ol ogi ¢ change in diabetic

16 neur opat hy, el ectronmyography--that is, the actua
17 pl acing of a needle in the nuscle because that is
18 viewed as minimally invasive, hasn't really been
19 used much--although it is possible to do it, it
20 hasn't been used much--quantitative sensory
21 testing, and there are nunber of devices out there

22 t hat can be used.

23 They are part of nany of the conposite
24 measures that you will hear about fromEva and is a
25 very nice and, i sone cases, very sinple highly
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1 reproduci bl e test that we shouldn't forget about.

2 Aut ononi c-function testing and

SART ar e,

3 in my view, nuch nore advanced. They require a

4 degree of sophistication and expertise and don't

5 yet have the longitudinal nmulticenter experience

6 that | think we would Iike to bring these into

7 clinical trials currently.
8 [Slide.]

9 The nost conprehensive data we

have in

10 that we in the natural history of EDx studies in

11 di abetes is longitudinal studies of a lar

12 of diabetics who were tested very carefu

ge nunber

l'y using

13 the Mayo neasures which, again, are highly

14 reproduci ble within their centers. They

15 publ i shed and studied over a long tine.

have

16 As Eva will tell you, this is what is

17 needed very dramatically with other neasures and in

18 other centers and in other popul ations.

Sone of

19 that work is being proposed today. There is an

20 enornmous need to | ook at ot her neasures

n ot her

21 popul ations over time. But this is the best data

22 that we have and | won't read the little
23 there. You can read them for yourselves.
24 print ed.

25 But the data is very solid that
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the NI S(LL)+7, you have highly conpetent people to
do it, you are doing it at a center where
essentially it was invented, you can show t hat
there are these very precise changes over tine and
everybody fromindustry knows that you can then use
these to say whether you want to, as was proposed
earlier, show that you can slow the rate of
progressi on, you can stop a disease of, in fact,
you can inmprove a disease

There are a |l ot of other measures that
have been used. They all show the same thing; that
is, a worsening over tine. But none have the sort
of extensive precision that the NI S(LL)+7 has.

[Slide.]

Agai n, the best data comes from Peter Dyke
and his colleagues at Mayo. It essentially shows
that nerve conductions, and, again, | am goi ng back
to nerve conductions, are clinically neaningful if
you accept the statenent, and it is hidden in
there, that a two-point change in the
neur opat hy-i npai rnent score is a clinically
meani ngf ul neasure. Again, | don't know how many
here are neurol ogi sts and have done this neasure.
Two points is, in my view, sort of right at the

border of what probably two of us could get when we
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are doing it based, side to side, the sane
patients.

But at least, when it is done by Mayo
physicians at the Mayo Cinic, this is a very
reliable nunber and it is equal to a precise change
in nerve-conduction velocity of either a conposite
nunber of nerves or a single nerve or a change in
the anplitude for either the conposite nerves or
si ngl e nerves.

So, if you can get the nerve conductions
done, you can both | ook at anplitude and velocity
in these notor nerves and you can show that they
are equivalent to a change in the NIS score and two
points on the NIS score is a significant clinica
change.

[Slide.]

So where do we sort of stand? Again, this
is summarizing a lot of data that is out there in
terns of use, predom nant, again, of
nerve-conducti on studies. They have been used
forever. Probably the first one where it was used
was, in fact, Eliason's study of diabetic rats
where he nade them di abetic and he coul d show that,
in the diabetic rats, nerve conducti on worsened

conpared to the controls. That was, | guess, in
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the 50s. Since that tinme, nerve conductions have
been used tine and tinme again, either primarily or
secondarily in this.

They clearly have shown in di abetes an
i nprovenent when the change in the diabetic case is
very dramatic; the introduction in insulin therapy,
the introduction of punps, or dramatic treatnment in
chi | dren.

The third one is the one that has bothered
everybody. Mark has already nentioned it. Al the

drugs have failed. Therefore, "all the conposite
measures have failed." One of the difficult
questions that | think all of us around the table
are asked constantly fromindustry whichis, is it
the drug or is it the measure.

| think that, for the nmonent, we can't be
certain except to know that both have failed. W
can say it is the drug and, therefore, the neasures
couldn't have worked or we could say actually we
t hought the drug was pretty good, but the neasures
were not very good. It is sort of a cart and horse
questi on.

[Slide.]

So there are a nunber of practical issues

to consider when | ooking at these. The first is
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what is the outcone that you are actually | ooking
for and what is the fiber population that you are
af f ecti ng.

So these nerve-conduction studies, as the
neur ol ogi sts know, are predoninantly |arge-fiber
measures. |If you are looking for a drug that is
going to affect a small-fiber function, then you
woul dn't do nerve conductions because it is not
going to get at it. But you might do either skin
bi opsi es, which you will hear about, or
quantitative sensory-testing neasure to | ook at
smal | -fi ber function

So this is an issue that conmes up tine and
time again. Think about the fiber popul ation that
you want to affect, and then pick the endpoint
measure that you are interested in. Wat paraneter
is going to get better? Is it a velocity paraneter
whi ch happens very quickly if you inprove diabetic
control or is it an anplitude nmeasure which is
going to be nost likely to take a |ong period of
time and have a sl ower change because it is
fundanental property of nerve regrowh and
col lateral reinnervation?

Last, as you can see, you fast will the

intervention work? |If you inprove glycenic
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control, nerve-conduction w |l change very quickly
but then, after that, it is going to stay very
stable while anplitude won't change except very
|ate in the study.

That comes into the second issue here
which is what, really, will your drug do? Wat is
it going to affect? 1Is it going to affect
velocity? Is it going to affect large fiber, small
fiber, autonom c function and then you need to go
into the top issue to pick the outcone choice that
you want .

I think the last question cones up quite
frequently. The answer is an unequivocal yes. All
of these techniques can be done. Wth training,
you can get away fromthis issue of the test is too
conplicated or the neasure is so conplex and there
is such variability that nobody could ever do it
and we have got to do sonething stupidly sinple.
The answer is it has been done tinme and tinme again.

You can do nerve conductions. You can do
quantitative sensory testing in nultiple sites.

You just need a little bit of training like you do
for a neurologic exam | said here in the note
that there have been some nulticenter Japanese work

that has been done | ooking at nerve conducti on and
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they have shown that F-wave is an extrenely robust
measure and probably, in their hands, the best
measure in terms of reliability.

But, again, before accepting that, you
need to decide, is the F-wave going to change in
your trial and is that what you are interested in.

[Slide.]

Let me try and sumari ze because | think
we ought to |l eave nore of the time for discussion,
clearly nerve conductions are the best studies and
the nost accepted tests. They correlate with
measures. A change in tine is real and that they
can | ook at both worsening and i nprovenent.

The ot her el ectrophysiologic tests are
there. They are good, but a |lot of them we need
nore data. That is what this NIH report to
Congress is going to say in sone respect. W have
got to figure out can these others be done and can
they be done in | arge popul ati ons over tine.

That the nerve conductions are
particularly inmportant in nmy view as we think about
di sease-nodi fyi ng agents, and, again, we wll hear
more of this from Eva, | hope, in these conposite
measures. The Peter Dyke one is the NI S(LL)+7. W

have done TNS and Eva has done her own. But they
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are all useful because they | ook at a variety of
donmai ns.

You can then begin to | ook the subdomai ns
essentially suggesting a little bit of what Mark
said, that there nay be subpopul ati ons or
subrmeasures of these |arger donmins that inprove at
a tine when the main domain may, in fact, not
i nprove

[Slide.]

I have not really tal ked about the issue
as regards to synptom of neuropathic pain because
view that as synptomatic treatment. The
el ectrophysi ol ogic tests shouldn't be forgotten,
ei ther nerve conductions or quantitative sensory
testing. Both we and Joe Arezzo and others have
shown that these are extrenely valuable in toxicity
noni t ori ng.

So, if you think your drug is going to
cause a problem even though it may hel p synptons,
these are very reliable neasures to | ook at but
they really don't have a use in outcone criteria
for these kinds of pain studies because they | ook
at large fibers which are not going to be affected
and they are fundanentally not altering the

di sease
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Thank you.

DR. KATZ: Thank you, Dr. Cornbl ath.

Any questions fromaround the table for
Dr. Cornbl ath?

DR. BRIL: | have a question

DR KATZ: Yes. Dr. Bril?

DR BRIL: Thank you for that rem nder of
the i nportance of nerve-conduction studies. |
guess ny question had to do with the magnitude of
change which is the essential question because the
thing that we all see changing is conduction
vel ocities.

One of the problens with using nerve
conductions as a surrogate is what does it nean.
So | would challenge you to just tell us and share
with us the magnitude of change after
transpl antation, the nagnitude of change in
velocity or anplitude after a year or two after
transplantation or after the insertion of an
insulin punp because, although Peter Dyke has
devel oped those quantitative measures that say you
have to have 2 neters per second in order to detect
a clinical change, | would be surprised if you can
obtain that degree of change very easily in a

chroni ¢ disorder such as diabetic neuropathy.
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So could you just clarify that?

DR CORNBLATH: Yes. The data, and this
is one of these unfortunate things, that the kind
of conparative data that you would |ike, Navarro
has the best data from M nnesota on the degree of
change in nerve conduction but they are not doing
it in extent with NIS scores or NI S(LL) scores so

it isalittle bit of apples and oranges.

But these kinds of values are very easy to

see after the several neter per second, after
i mpl antation of punps or the beginning of insulin
therapy. It is very comon to see multineter
changes in their hands.

Now, they didn't go back and | ook at the
change in ternms of NI S(LL) or in terms of other

quantitative nmeasures

DR BRIL: But I think if you follow them

out for five years, it may be a neter per second
but it is not that quickly, that rapidly. The
magni tude isn't that great in a short time after
transpl ant.

DR CORNBLATH: It can be when the
di abetic control goes to nornal.

DR. BRIL: Well, perhaps, in a few But,

over the long term | think the nmean changes are
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not that great. |If you see the non-transpl ant
versus the transplant, they do separate, but
slowy. The magnitude is not that great in mean
nunbers. Yes, in selected patients, you nay have
| arge shifts but you do that in al nost any study.

DR. KATZ: O her questions for Dr.
Cornbl ath? Go ahead.

DR. DWORKIN: It sounded like you were
suggesting that the NI S(LL)+7 has consi derabl e
reliability and validity but all the data are from
the Mayo dinic. |Is that the case?

DR. CORNBLATH: Eva can speak to that.

DR DWORKIN: So that w |l be--thanks.

DR. KATZ: | have a question if nobody
el se does about the NI S(LL)+7. M understanding
fromthe literature is that when the fol ks at Mayo
were trying to figure out what degree of change in
this conposite disability score is clinically
meani ngful , they decided to focus on what the
m ni mum change was that a physician, a neurol ogist,
could detect in that exam

So the two-point change in the NI'S was
arrived at based on the conjecture that that was
the m ni num nunber of points a physician could

detect and then that, sonehow, got translated into
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that nust be what is the mininal change that is
clinically neaningful for patients.

My question is what is the evidence,
actually, that that two-point change in the NISis
clinically neani ngful for patients.

DR. CORNBLATH: Go ahead. This is a tag
t eam

DR. FELDVAN: Actually, the history of
that is that the Peripheral Nerve Society net. Dr.
Dyke chaired the neeting and there were probably
about 100 of us there. A consensus was reached
that two points was a neani ngful change in the NI'S
So that was done sonmewhat prospectively by a group

| amfairly sure you are referring to Dr.
Dyke's paper in Neurology, | think 1997 or 1998,
where he, then, |ooks at the NIS(LL)+7, and | wll
be discussing this when | speak, and | ooks at the
change in the N S(LL)+7 over time, which David
mentioned, and then, separately in that paper,
says, but if we wanted to look at two points in the
NI'S, which is very different than the NI S(LL), and
I will also explain that to you, then this is what
we woul d supposedly need to see in ternms of nunbers
of patients and time.

So that was very arbitrarily chosen
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There are data from Peter Dyke, though, | ooking,
for exanple, at sural-nerve biopsies and conparing
themto nerve-conduction velocities and degree of
clinical inpairnment, as there are from ot her
individuals, and | will also discuss that.

But this two points on the NIS was ki nd of
grabbed fromthe sky.

DR KATZ: So, if |I am hearing you
correctly, there really is no evidence that that
is, in fact, the change that is neaningful to
patients?

DR. FELDVAN: What | will do is show you
conposite scores where the NIS is a part of the
conposite score but whether or not--the NS
itself, is a total neurol ogic exam so two points--I
mean, you coul d have a cranial -nerve abnornality
and that could give you two points. O you could
have shoul der weakness.

So it may not necessarily be relevant, the
entire NIS. Now, the NIS(LL), which I will show
you, is nore targeted but still has a | arge notor
conponent to it.

DR CORNBLATH: If | could comrent. |

think you are absolutely right. | said "a

clinically nmeaningful.” | didn't use the words,
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and you have added them "to patients." So there
is athing that will cone around which is can we
take that and put it with some synptom score or
sonme giant quality-of-life event. As far as |
know, that has not been done.

Do you know that, that is a change in the
NIS at the sane tine in a study | ooking at the NI'S
change with a QOL neasure? | don't know that that
has been done.

DR FELDVMAN: | don't think so, either.

DR. CORNBLATH. No; | don't think any of
us know of that.

DR KATZ: Dr. Shafer, | think you were
actually on deck first. Did you still have a
question?

DR SHAFER That was it.

DR KATZ: Dr. Wolf and then Dr. Bril.

DR. WOOLF: You highlighted the
difficulty, or the inpossibility, with
el ect rophysi ol ogy of |ooking at small-fiber
function. | just wanted your views, the difference
in susceptibility in terns of large-fiber between
sensory and notor and you didn't nention
synmpathetic small fibers at all.

DR. CORNBLATH: As you know, the
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techni ques that are required are highly specialized
and very difficult in terns of patient cooperation.
As far as | know, they have not been used in trial,
unless | ammstaken. So that is why | didn't
bring themup. But, theoretically, one could | ook
at these at C-fiber conduction, C-fiber spontaneous
firing, but they are technically very denandi ng.
Is that correct? Yes? Thanks.

DR KATZ: Dr. Bril?

DR BRIL: | guess | had a couple of
comments as well. | know we will hear nore about
the N S. | think it is limted for diabetic

neur opat hy for various reasons which | amsure Eva
wi || discuss when she is discussing the scal es,
partly because it is so heavily weighted to notor
function.

But | guess | would ask Dr. Cornblath what
he thinks. That scale just takes a couple of
nerve-conducti on paraneters that seemto fit with
the group. Should we just be doing one
nerve-conducti on parameter or do you think that if
we are going to do nerve conductions we should do a
full assessnent? Should we do sumary scal es of
nerve conductions?

How shoul d we handl e this | arge vol une of
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data and look at it, not conbining it with clinica
scal es, but just by itself as a |arge-fiber
measure, as the nost accurate | arge-fiber neasure
we have. How should we actually handle it?

DR CORNBLATH: Again, | think the issue
is really what you are looking for if you are doing
atrial in terns of drug devel opnent; that is, do
you expect that your neasure is going to inprove
conduction velocity, as you mght in a demyel ating
neur opat hy and as has been shown in CIDP for
exanple, or do you think you are going to affect
nerve function, itself, with connections at the end
in either notor or sensory fibers over a | onger
period of tinme in which you would prefer to do
anpl i t udes.

So |l think, inny view, it is what you
want to ask. You are going to get, as you point
out correctly, a large nunber of neasures and nost
of the either conposite neasures or, when it is
done singly, have only selected out one or two of
t hese.

Since you and | do these every day, there
are ten or fifteen or twenty individual paraneters
that we get. | think what has happened is that the

conposite people, when we devel oped ours and when
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Pet er devel oped NI S(LL)+7, picked out those that
either we thought were going to be hel pful, so we
pi cked out a motor and a sensory amplitude for TNS
and he has picked out a nunmber of other things for
NI S(LL) +7.

But | think it ought to be prospectively
t hought based on what you think the effect is.

DR KATZ: Actually, Dr. Farrar, you were
first and we will keep going fromthere. D d you
have a question, John?

DR FARRAR. | really wanted to point out
and woul d ask for your comrent on the foll ow ng
which is that, ultimately, the real issue is what
is the question. That is probably the first of
many tines that you will hear that over the course
of the day.

I amnot overly fanmiliar with this
particul ar scale, but the fact that there are notor
conponents to it clearly is asking a different
question than if there was a strict sensory
neuropat hy. You woul dn't be able to, perhaps,
detect it with that.

I think the other issue | wanted to point
out is that EMG and even quantitative sensory

testing to a degree depend on a generalized
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di sease. Diabetes and postherpetic neuralgia are
clearly very different. 1t would be very hard,
think, to find an EM5 abnormality in soneone with
postherpetic neuralgia. | don't know whether that
has been done.

I think it is inportant to keep in mnd
that this discussion is targeted at two very
different issues, one of which is diabetic
neuropat hy and the other is nerve-induced pain. It
is clearly reasonable to consider the two together
because di abetic neuropathy is one of the causes of
neur opat hi ¢ pai n.

But | would just like the commttee and
woul d ask your opinion about whether, in fact, EMG
abnormalities or even quantitative sensory testing
abnornalities are necessary for a patient to
experience pain.

DR. CORNBLATH: That is why | broke that
up in the summary. So nobst of what we are talking
about in the use of neurophysiol ogica
el ectrodi agnostic tests is, absolutely you are
correct, applicable to the so-called
di sease-nodi fying i ssue here. | don't think they
pl ay much of a role, if any role, in the other

state. M ke probably has the best QST data in PHN
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if you want to speak to that.

DR BRIL: Could I just answer one thing
to that. There are two areas, synptomatic
i mprovenent and then specific nodifying disease.
However, there are recent studies. There was a
study | was involved in--1 know it was
retrospective but it showed that by selecting
patients, depending on the el ectrophysiol ogica
severity, those who responded were those who stil
had residual nerve function that worked

The rol e of el ectrophysiologic studies in
a di sease such as diabetic neuropathy in treating
pai nful synptonms may be to stratify the patients
and hel p determ ne or predict who would respond and
that would be the role. | have seen that. There
are sone posters at the ADA that are going to say
somet hing sinilar.

So if you have sural response left, it
predicts a response to the intervention as opposed
to if you don't have a sural-nerve response |left.
So, clearly, the nunber of surviving large fibers
really does have an indication to, perhaps,
smal | -fi ber function or response to pain. Now, not
in postherpetic neuralgia or trigem nal neural gia.

Those are totally different disorders with
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di fferent endpoints.

DR KATZ: Dr. Rowbothom | think the
specific question is what the role is for
el ect rophysi ol ogy or quantitative sensory testing
inclinical trials in postherpetic neuralgia, if
you wanted to conment on that.

DR. RONBOTHOM Thanks. A few things.
One is quantitative thermal sensory testing in
post herpetic neural gi as can be readily performed.
There are sone difficulties in interpretation just
because sone patients have such a hyperal gesic
response to heat stinuli and they fatigue very

quickly. So it is difficult to do those studies

What we have evol ved towards is using that

plus things |like targeted application of capsaicin
in the area of pain and eval uating the response to
that and skin-bi opsy assessnents rather than
relying on a single tool such as quantitative
thermal sensory testing.

For nost patients with postherpetic
neural gia, the great mpjority are going to have it
on the trunk or on the face which are places that
are just conpletely inpossible to do conventiona
nerve- conducti on studi es.

DR CORNBLATH: W wouldn't use then, in
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any case.

DR. RONBOTHOM  Exactly.

DR. KATZ: A specific comrent about that
i ssue? Dr. Dworkin.

DR. DWORKIN:  Wen you are tal ki ng about
QST and PHN, you are referring to it as a way of
sel ecting patients and, perhaps, predicting
treatment response or do you al so nean with respect
to an evaluation of treatment response as an
out come neasure?

DR RONBOTHOM  None of our studies have
actually used QST as an outcome neasure over time.
We did some work with | ooking at acute changes in
it but not exactly what you are referring to that
woul d be nore anal ogous to the diabetic-neuropathy
trials.

DR KATZ: Dr. Rendell?

DR. RENDELL: Wth respect to Vera Bril's
comments, it does raise an inportant issue because,
in our diabetic-neuropathy trials, clearly David
and Peter make a big issue of how well
nerve-conduction tests are done. Yet, in pain
trials, nerve-conduction tests are not done very
well. They are not standardized in many trials and

the question is should we be applying the sane

file:///C|/Results/0516ANES.TXT (93 of 389) [5/30/2002 6:42:39 PM]

93



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

rigor to nerve-conduction trials and pain trials
that we are doing in functional trials of diabetic
neur opat hy.

DR KATzZ: Dr. Bril?

DR BRIL: Absolutely. The trial that |
spoke about initially was a synptomatic trial and
the nerve conductions in that trial were done with
the sane rigor as sone of the nore specific trials.
It was a post hoc analysis so it is weak, and who
knows, and devel opnment has not proceeded with that
particul ar agent.

But, l|ooking at them there was a clear
separation with and wi thout surals. Then there is
more recent work that is being present at the ADA
that showed changes in a conposite synptom score or
positive synptons of neuropathy and those
det ermi ned sonmewhat by the presence or absence of
sural s.

So | would say yes, definitely. 1In the
studi es of diabetic neuropathy. Now, | know this
isn't very popular in a lot of pain clinics because
a |l ot of patients have advanced di sease and | ack
surals and there is always the wish to include
these patients in trials as well, and so maybe they

shoul d be, but a stratification done with respect
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1 to who has surals and who doesn't, and si

nce surals

2 can be technically challenging, yes; they have to

3 be done with the same rigor.

4 DR. KATZ: Dr. Shafer?

5 DR. SHAFER: Bucking the trend,
6 to direct this question to the speaker.

7 DR. CORNBLATH. He prefers not,

8 DR. SHAFER: Wat | have heard

| am goi ng

but - -

is that

9 these tests on nerve conduction wi th proper

10 training and gui dance can be objective and

11 reproduci bl e, although that is obviously

a source

12 of sone debate here. Also a source of sone debate,

13 but, in your opinion, is that they can show changes

14 in atractable tinme course for a clinica

trial.

15 If that is the case, if a conpany w shed

16 to nmake a claimthat preservation of |arge-nerve

17 function was a good thing and that they had a drug

18 that would help to preserve | arge-nerve f

unction in

19 di abetic patients, would neuropathic-pain studies

20 be appropriate as a primary endpoint for a clinica
21 trial?
22 DR CORNBLATH: | think they would

23 because, as we heard before, you could say it is

24  the proper question driving the choice of

25 endpoint. |f the endpoint, you believe,
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you can save sensory-nerve function and one neasure
of doing that is to look at the anplitude of the
sural response done by trained people in the sane
way where, again, | really do believe that the
issues of reliability, variability, et cetera,
inter- and intra-rater reliability are all put to
rest, then you are asking the right question

You are asking for the right measure. But
all you need now is sone know edge of the magnitude
of change over tine in that measure in the target
popul ation. That is, | amsure Eva will say, one
of the things that we are m ssing because that kind
of information is either out there for the
Rochester study or hidden proprietarily in many of
the conpani es who have done negative studies.

Sone of it is published but a lot of it is
hi dden within centers. But | think you could ask
that question and it would be appropriate. W have
to get to the issues that the Chair rai sed about
what is neaningful. |Is it okay to have your
anplitude be 1 mcrovolt better than the other
group?

DR. KATZ: | amgoing to take the
prerogative of calling for a break now. These are

all questions that will fill the rest of our day's
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di scussion and | amsure we won't lack them So
let's resume in fifteen m nutes.

[ Break. ]

DR KATZ: Dr. Eva Feldman now will speak
to us on scales used for the eval uation of
peri pheral neuropathy. Dr. Feldman?

Scal es Used in the Eval uation of
Peri pheral Neuropathy

DR. FELDVMAN: Thank you very much. | am
really very pleased to be here today.

What | think | amgoing to do is maybe
take one step back and define di abetic neuropathy
as we see it as neurologists and | believe as
probably nost clinicians see it and then tell you
about scales and really an historical manner and
how t hey devel oped over tine, and really highlight
sonme of the nmajor trials that have already occurred
that have, unfortunately, not been successful as we
have heard, and then end by trying to pull together
what | think are the best conposite scales that are
currently avail abl e.

[Slide.]

So, as you can see here, the definition of
di abetic neuropathy--it has been defined by the

Worl d Health Organi zati on as a di sease
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characterized as a progressive | oss of nerve fibers
eventual ly | eading to sensation |oss, foot

ul ceration and anputati on.

[Slide.]
Here is, | will say, is the star of the
hour and that is the nyelinated nerve. | just

really wanted to rem nd you, the nerve cell body
that we are interested in lies either in the
dorsal -root ganglion neuron for the sensory nerve
or the spinal cord for the notor nerve. It gives
out this large axon that has to transverse down the
Il ength of the armor the |eg.

Then there are these nerve termnals. In
a sensory nerve, as you know, these nerve termnals
then bring afferent input into the spinal cord and,
in a nmotor nerve, there is efferent output that
goes out.

Now, the term nology in the periphera
nervous systemis actually a little confusing.
Many people refer to this as a nerve.

[Slide.]

But, as you can see in the next slide,
this nerve really lies in what is also known as a
| arge nerve fiber or a nerve bundle. So there are

mul tiple individual nerves in these individua
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fascicles and theses individual fascicles of nerves
toget her make up either a pure sensory nerve, a
pure motor nerve or, nmore conmonly, a m xed nerve

What is inportant is | have shown you an
exanpl e of the myelinated nerve but, as you have
heard earlier, it is not just nyelinated nerves
that we are interested in but in this m xed nerve
bundle, in this fascia, there are al so unnyelinated
nerves and thinly myelinated nerves. These nerve
fibers carry distinct types of information

[Slide.]

In the peripheral nervous system danage
due to diabetes is thought to primarily be axona
in nature, at least initially, although there
likely is sone denyelinating conponent, some attack
in the nyelin in the peripheral nervous system

Here is just an exanple, a diagram
showi ng di stal axonal |oss of a neuron. W also
believe that there could be primary insults to the
dorsal -root ganglion neuron. But what one then
sees, though, is distal |oss of nerve function
really m mcking, then, the pathology. Again,
dependi ng on what nerve fiber type is involved,
that woul d, of course, then, depend on what type of

synptons and signs you would find as the clinician.
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[Slide.]

So neuropat hic systens and signs, to
summari ze, are going to reflect the type of
nerve-fiber damage. | think, very inportantly, and
it has been alluded to today, but diabetic
peri pheral neuropathy is primarily a sensory
neuropathy. These thinly nyelinated or
unnyel inated fibers that we have been di scussing,
they nmediate pain, alter cold, heat and I|ight
t ouch.

These are the fibers that are difficult to
measure on standard nerve-conduction studies and
really require nore sophisticated techniques that
are not routinely done in clinical trials. In
contrast, the large nmyelinated fibers, these carry
vi bration, proprioception, your position sense from
the nmechanoreceptors. These are easily neasured on
nerve- conducti on studi es.

Most frequently likely both fiber types
are involved in diabetic neuropathy but it is very
i mportant to understand that the pain conponent of
neuropathy is nore likely nediated by the
smal | -fi ber conponent although there are people who
believe that joint pain is a conponent of

neur opat hic pain and we could discuss that this
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af t ernoon.

So it isn't just one sinple disease.
There are sone patients who have very painfu
neur opat hy and when you exam ne them they have
normal nerve conductions, normal vibration and
normal proprioception. Then there are sone
patients who have little pain and when you exam ne
them what you see is sonetines |ight touch is
moderately intact but they have a |large | oss of
vi bration and proprioception.

So this disease can sel ectively affect
different fiber popul ati ons although nost comonly
it does affect both, although we don't understand
why some peopl e have nore pain than others and we
wi Il discuss that later also.

[Slide.]

To now put things in context, you can
i magi ne a patient that has selective disease of,
say, a group of large nyelinated fibers and snall
myelinated fibers in a distal to proximal gradient.
That will then cause the synptons that the patient
nmost not es.

[Slide.]

These synptons can be acute in onset or

very insidious. The course of the synptons that
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patients conplain of could be nonophasic, neaning
they start and they just kind of keep on going, or
they can be fluctuating with or w thout drug
intervention sonetinmes dependent, of course, on

gl ycemi c control

Now, the sensory symptons; really, as a
neurol ogist, we talk of two types of sensory
synptons. You can have what we call negative
synmptons. That is the patient is nunmb, and they
really have | oss of sensation. They are not going
to cone to you as the clinician and say, |'Il cone
to you to enter a trial in pain, because they
really have just what is called the insensate or
numb foot. That is believed to account for about
80 percent of the patient popul ation that has
di abetic neuropathy at any one tine.

In contrast, those patients who have
tingling, prickling, burning pain, those are called
positive synptons. Those are believed to account
for approximately 20 percent of the patients at any
one tine.

Inmportantly, and this will be very
i mportant when we tal k about the scales, you knhow,
real motor symptons are rare in diabetic

neuropathy. Certainly, there is a subset of
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patients that have notor involvenent, but this is
primarily a sensory neuropathy and we need to keep
that in mnd as we are | ooking at scales.

[Slide.]

Now, the signs that you see when you
exam ne a patient and this becones, again,
i mportant as we design our clinical tools for our
trials, is you will see a dry, atrophic skin in the
feet, loss of hair and sweating and, in nore
advanced cases, distal muscle atrophy. Sensory,
again, findings are the nost common and we have
al ready tal ked about the I arge-fiber findings, the
vi bration and proprioception and then the
smal | -fiber findings of light touch and pin prick

Mot or woul d be distal nuscle weakness.
Let nme enphasi ze distal because when | tal k about
the NIS(LL), that has a | arge conponent of proxinal
nmot or exam nation which then makes it not really
relevant to us. And then reflexes are either
absent or depressed.

[Slide.]

So, in summary, anatomi c changes that |
have di scussed, |eads to these signs and synptons
giving you this class of diabetic periphera

neur opat hy, this stocking-glove pattern that
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everyone di scusses and that we have all seen as
clinicians.

[Slide.]

Up until | would say approximtely the
m d- 1980s, the diagnosis of neuropathy and the
epi dem ol ogi cal studies were really somewhat - -oh,
they weren't particularly prospective. They were
mai nly retrospective. There were sone prospective
trials but they were done as the clinician so
decided to do it, like Peral |ooked at 4,400
patients and he used vibration as the way to
det ermi ne whet her or not they had neuropat hy.

It wasn't until the San Antoni o consensus
statenent occurred in 1988, and this was fornmed by
a consensus statenent fromthe Anerican Di abetes
Associ ation and the neurol ogic community led, in
part, by Peter Dyke and also Jack Giffin from
Johns Hopkins, that it was said that if you are
going to |l ook at diabetic neuropathy in a
quantitative fashion for a clinical trial, you
shoul d | ook at sone sort of clinical scale.

At that time, the Neurologic Disability
Score, which is the mother of the NI'S, or the
father, considered the quantitative sensory

testing, autonom c function testing and nerve
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conductions. Based on abnornalities in these,
patients were actually staged as Stage 1A through C
if they had no synptoms, and these woul d be
positive synptons, or Stage 2A through Cif they
had positive synptons.

One of reasons this all happened is that,
at the sane tine historically, the DCCT was bei ng
desi gned and occurred. As you recall, in the DCCT
neur opat hy was exani ned.

[Slide.]

The way the DCCT was designed, and
remenber, it is occurring in parallel with San
Antoni o consensus criteria, is they decided to
define diabetic neuropathy by sinply a clinica
exam by a neurol ogi st in nerve-conduction studies.
The clinical examwas very sinple. You |ooked at
sensation, small and |arge fiber, and ankle
refl exes. There was a synptom score. |If two of
the three were positive, neaning sensation, if you
had abnormalities in sensation, reflexes or the
synmpt om score, you had probabl e di abetic
neur opat hy.

If you had all three, then you had definite

neur opat hy. Ner ve- conducti on studies

were al so perforned on the DCCT patients. This, |
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think, was useful and could prove to be useful to
us in the future on 1,243 patients at baseline and
five years later. The perineal notor nerve
conduction was 3.5 neters per second faster in the
i ntensive versus the conventional treatnment group
after five years.

This is one of many studi es that shows
that the perineal nerve conduction, while it is a
motor nerve and | have told you that this is
primarily a sensory disorder, this particular notor
nerve, as in sone studies, the nedium notor nerve,
the conduction vel ocity does appear to be possibly
a good surrogate nmarker for di sease progression.

[Slide.]

Here is, actually, the neurol ogi c outcone
of the DCCT. | think this is interesting to see,
if you want to | ook. The black are the intensive
patients and the hatched the conventional. You can
see the difference in terns of better outconme in
the intensive group when it conmes to nerve
conductions in neurol ogic exam nation, and al so
aut onom c-function studi es were done. CQur
variability was done in the DCCT

[Slide.]

I am going to show you this slide because
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I would Iike to make a pitch. The DCCT patient
popul ation is currently being followed as the EDI C
popul ation, so they continued the DCCT, as you al
know, for another ten years. The only part of the
neurol ogi ¢ exami nation that is being done as
something is a tool that we devel oped, that David
mentioned, called the MNSI, the M chigan Neuropat hy
Screeni ng | nstrunent.

It is a very sinple tool. What it shows,
and | amnot going to go over it in any detail, but
just it does showthat if you |l ook at the percent
of patients with neuropathy by the MNSI, those
peopl e who were on intensive therapy remained with
a | ower percentage of neuropathy than those
patients on conventional therapy in both the
primary and the secondary cohort.

I show you this not to tout the scale that
we devel oped but rather to say that these patients
woul d be avail able for nerve-conduction studies and
that would give us, over tine, nerve-conduction
studies in a well-classified patient popul ati on at
Time 0, or say, Year 0O, Year 5 and then |ater on.
They are now entering approxi mately Year 9, maybe
Year 10.

[Slide.]
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About the early '90's--so the DCCT is
ongoing. W don't have those results. W have had
the San Antoni o consensus criteria and now peopl e
begin to look at drugs in the treatnent of diabetic
neuropat hy and, really, what primary endpoint to
use, what should be the primary efficacy point.

This was a really hot topic of discussion
as it continues to be. Let nme show you the results
of three trials, two of which are al dose-reductase
inhibitors. The tolrestat was a drug, and
al dose-reductase inhibitor, and was brought into
clinical trial, a fairly well-designed | arge-scale
pl acebo blind clinical trial

Sone of the trial design emanated fromtwo
previous ARl's, one known as sorbinil where nerve
bi opsi es had been done before treatnent, then after
twel ve nonths of treatment and then a second nerve
bi opsy was done. Actually, norphometry on the
sural nerve biopsies were | ooked at in the sorbini
and a probable positive effect--well, actually, the
sorbinil trial did not show a probable positive
effect, did it? | amgetting that one confused.
That is so |ong ago.

DR. BRIL: The norphol ogy was done in a

single site. The norphol ogy did show a positive
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effect that was published.

DR FELDVAN. That was right.

DR. BRIL: But the el ectrophysiology in
the nmulticenter trial did not.

DR. FELDVAN: Did not. That's right.
That's exactly right. There was a positive effect
not confirmed by el ectrophysiology. That, however,
led to the devel opment of using actually paired
sural -nerve biopsies as the primary efficacy point
inclinical trials with diabetic neuropathy.

This was frequently paired with

nerve-conducti on studies. But, in the trials | am

goi ng to discuss, nerve-conduction studies were a
secondary endpoint. So, in the tolrestat trial,
the primary efficacy was nerve norphonetry and
sorbitol content, al dose-reductase inhibitors.
What they do is they decrease the conversion of
glucose to sorbitol. So if you use an AR, you
shoul d measure | ess sorbitol in the nerve.

The secondary paraneters were
nerve-conduction velocities, a clinical examand a
clinical exam After a twelve-nonth anal ysis,
there appeared to be no effect on sural -nerve
bi opsy on the norphonetry and | am going to show

you sone pictures

file:///C|/Results/0516ANES.TXT (109 of 389) [5/30/2002 6:42:39 PM]

109



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

However, there was, probably, a mld
ef fect on notor-nerve-conduction velocity which was
di scussed but the study, itself, was term nated
al though, in a small subset of patients that
continued to get the drug for a | onger period of
time and actually had a nerve biopsy at a |ater
point, it appeared that potentially the drug was

ef ficacious in those patients.

But that drug al so had some mild toxicity.

So a second al dose-reductase inhibitor,

zopol restat, was then brought to a Phase ||
clinical trial. Actually, Dr. Arezzo was very
involved in this particular conpound and m ght
speak to it.

The endpoints with zopolrestat were
simlar to tolrestat in the Phase Il clinica
trial. So, again, they used nerve norphonetry.
Unfortunately, they used half the dose they used in
the Phase Il clinical trial which showed a very
robust effect on nerve-conduction studies, and they
did an 18-month interimanalysis. They did elect
to do this trial for three years and there was no
effect on sural -nerve norphonetry. So the trial
was di sconti nued.

Al car, which Vera nentioned earlier, an
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excellent trial done by Hoffman LaRoche, used as a
primary endpoi nt nerve norphonetry and
nerve-conducti on studi es and there was no effect.

So, at this point, there was sone
di scussion in the neurologic world as well, |
think, in the FDA whether actually doing bilatera
pai red sural -nerve biopsies on patients was a
necessary primary endpoint.

[Slide.]

Here is an exanpl e of sural -nerve
biopsies, and | will go back to that diagram |l
showed you earlier. Here is a cross section of a
nerve and here, on high power, you see nultiple
| arge nyelinated nerves and you see sone snall
thinly nyelinated nerves.

These patient sanples are still avail able
for study. They are under the care of the
Uni versity of M chigan and we are glad to give
those out with certain requests. There is a
protocol that needs to go through with ourselves
and t he compani es.

[Slide.]

What happened is then these individua
nerve biopsies were then quantitated on the

conputer. The red boxes, for exanple, are |arge
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myel i nated fibers and the blue boxes are a
different fiber class. So there was very el egant
nerve nor phonetry done on these biopsies.

[Slide.]

Here is an exanple of a nerve histogram
that was generated from one of the sural-nerve
bi opsies fromthe trial. You can see, in this
particular fascicle, the definite axon |oss
compared to what | showed you before. And here is
a typical nyelinated fiber histogramthat was
generated. So it is inportant to know that this
has been done.

In sone ways, nmaybe the nobst sensitive
measure, it showed no effect but was it the measure
or was it nore likely, as nost people believe, the
conpound or the small tine in which the conpound
was adni ni st er ed.

[Slide.]

Now |l et's go to another al dose-reductase
inhibitor that | think will teach us even nore and
that is the al dose-reductase inhibitor Zenarestat.
It really began, interest init, after tolrestat
had failed and zopolrestat was working. It was
under clinical trial. Zenarestat occurred and the

entry criteria for Zenarestat to enter this study
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1 and this is inportant in relation to what Vera was
2 saying is you needed to have two of three of either
3 synmpt ons, signs, abnormal nerve conductions in two
4 nerves or abnornal vibratory perception threshold,
5  QST.
6 However, inportantly, you had to have both
7 surals present. They could be abnornmal but they
8 had to be present and your vibratory perception
9 threshold had to be recordable. They did a Phase
10 Il 52-week trial, double-blind placebo-controlled,
11 reported the results in Neurology. It was very
12 prom si ng.
13 I"msorry; | should tell you also that, in
14 these patients, they also did biopsies. But, along
15 with the biopsies, they did quantitative sensory
16 testing which was very good and they did a quantitative
17 neur ol ogi ¢ exam
18 [Slide.]
19 Here are some of the results. [If you | ook
20 at the sural sensory-nerve-conduction velocity, and
21 this is neters per second, they saw a dose response
22 fromtheir drug in the sensory-nerve-conduction
23 velocity in change at baseline to final. They did
24 a nerve-conduction conposite which I will tell you

25 alittle bit nore about but, again, they saw an
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i nprovenent in, if you | ooked at from pl acebo to
their highest drug, baseline to final

That correlated with nerve-fiber-density
changes. So here are fibers per nmeter squared.
Here they had a loss. A loss was seen in the
pl acebo group but there was a dose-dependent
response with actually a positive effect on fibers
per neters squared by norphonetry. So this was
very exciting.

[Slide.]

These are the actual data fromthe paper
I think it is inportant to see--the change is here
in the black. Wat is inportant to see about that
is the changes are all in the very thinly
myelinated or small nyelinated fibers. Those would
be in the small nyelinated fibers, the pain and
tenperature fibers

[Slide.]

So, fromthat, they decided to do a Phase
Il clinical trial and this was really sonewhat of
a breakt hrough and to not propose to use
nor phonetry but, rather, say, |ook, we have seen
very good surrogate markers in terns of
nerve-conduction studies and in terns of

quantitative sensory testing so let's use that in
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lieu of doing paired bilateral sural-nerve
bi opsi es.

This is the first trial, to nmy know edge,
that al so suggested to use a conposite score. So
what they suggested to use is a conposite rank
score for the nedian four-arm sensory, perineal,
nmot or and sural sensory-conduction velocities, so
three sensory-conduction velocities, plus they had
a conposite rank score of the QST, of quantitative
sensory testing, for vibratory and cool perception

You can see what their secondary endpoints
were; nerve-conduction velocities, F-waves,
anplitudes. This is the Mchigan Diabetic
Neur opat hy score which |I actually think has too
much motor in it now \Wen we developed it six or
seven years ago, | think we were nore naive. A
health-rel ated quality of life.

Unfortunately, this study, where an
interimanalysis | ooked prom sing, was di scontinued
because the patients devel oped probable rena
toxicity and increase in creatinine. It is
unfortunate because this could have been a tri al
that could have given us the answer about true
composite endpoints as a conpositive score for a

primary endpoint.
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[Slide.]

The next and final trial that | am going
to discuss is the nerve-growth-factor trial. Nerve
growt h factor was adm ni stered subcutaneously in
the Phase Il clinical trial to 250 patients. |
want to nmake this point because it is so inportant
as we talk about trial design, and that is nerve
grow h factor is certainly going to be efficacious
in small fibers and you are going to be able to
nmeasure its efficacy by seeing changes in heat,
cold, probably light touch.

You woul d not see its efficacy if you
measured notor function, if you neasured any
| arge-fiber function, if you nmeasured ankl e
reflexes. So, it is inportant. You are really
| ooki ng here at a drug that should primarily have

only a small-fiber function

Here are some of the details of the study.

The Phase Il clinical study was given

subcut aneously and small inprovenents were seen in
sensory synmptons and QST. Unfortunately, this is

t he neuropat hy-inpai rnent score. To show you maybe
alittle bit of nmy naivete, | thought there were
just going to be a few of us around the table so

brought five copies of this.
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So | amgoing to just tell you because we
are going to talk about the NIS in a few m nutes.
But what it is, and | amsure you can't see it, is
this part is a cranial-nerve exam These are al
measures of nuscle strength. These are refl exes.
This is measure of sensation in the hand. Just
these last four neasures are sensation in the foot.

That is the entire NIS. Let nme just tell
you for a slide in a couple of mnutes, five nminute
fromnow or three minutes fromnow, that N S(LL)
that David was referring to, that has kind of
somewhat become much the standard right now  \Wat
it isis 17 through 24 here on the NIS. That is
| ooking at hip flexion. That is |ooking at knee
ext ensi on, ankl e dorsiflexion, plantar flexion, so
it is alot of proximal nuscle strength. That is
i mportant to know.

The NI S(LL) I ooks at the knee reflex and
the ankle jerk and then it does the |arge- and
smal | -fiber function in the foot.

[Slide.]

But the NIS was used in the NG- trial
What they found was a change in the lower-linb NI'S
with NG- and it appeared to be dose-dependent

change | ooki ng at the placebo. However, we now
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bel i eve, because of the Phase Il clinica
trial--this is because these patients were

unbl i nded- -when you got the NG, it stung. Wen
you got the placebo, it didn't.

It is generally held by both the people
who devised the trial as well as the principa
investigator that that is |ikely what happened.

[Slide.]

There were potentially changes in
col d-detection threshold and heat-perception
threshold in the NG study although they were not
necessarily as dose-related. But there was a
definite difference when conpared to the placebo.
Now, inportantly when you do quantitative sensory
testing, you know the patient has to be able to
cooperate with you. It is unlike nerve conductions
where they can just lay there and you do it to
t hem

Wth QST, they have to be able to
cooperate. So there was al so a question of
unbl i ndi ng.

[Slide.]

The Phase 11l clinical trial, 1,119
patients. The primary was a change in the N S(LL).

So | have just told you that that is probably not
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the best neasure to choose because this is a

smal | -fiber--NG- would be a snall-fiber function
and, on the NISLL, there are only two points that
are looking at light touch and pain with a pin that
potentially have changed. You see the secondary
endpoints were the QST, a synmptom and change
questionnaire which | also brought, if anyone is
interested in seeing, nerve-conduction studies
whi ch shoul dn't have changed and al so using a
nmonof i | ament whi ch possi bl e coul d have changed
because that is light touch. That was an
unsuccessful trial

So what have we | earned fromall of this
and where, really, do we stand?

[Slide.]

Here are the neasures that are currently
in clinical trials because | think, as you well
know, we are currently doing clinical trials and
al so these are neasures that are being proposed to
use in clinical trials. | should say that these
are clinical trials looking at the drug that really
going to affect the pathogenesis of diabetic
neuropathy. This is not tal king about, obviously,
a drug for pain.

The current test is the NIS(LL)+7. What
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is the +7? It is vibratory-perception threshol d.
It is RRvariability with deep breathing, so it is
actually a neasure of autonomic function and five
nerve conductions; perineal--that is the notor
nerve in the leg, looking at its size, its
conduction velocity and its distal |atency; the
tibial nerve, another nerve in the | eg, |ooking at
its distal latency; and then the sural, which is
the sensory nerve in the leg, |ooking actually at
its anplitude.

Importantly, what this +7 nmeans is if you
have an abnormality in one of those tests and it is
between the 95th and the 99th percentil e abnormal,
you get one point. |If you are greater than 99, you
get two points. Then what happens is you really
get an added conposite score

As David told us so nicely, in the
Rochest er di abetic cohort, there was, in one year,
a change of 0.35 in those patients that they
bel i eve do not have di abetic neuropathy while, in
those patients who do have neuropathy in this
conposite score yearly, they saw a change of 0.85

They al so published a very nice paper that
shows that this N S(LL)+7 correlates with other

m crovascul ar conplications, particularly--well,

file:///C|/Results/0516ANES.TXT (120 of 389) [5/30/2002 6:42:39 PM]

120



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

obviously, the two others, retinopathy and
nephropathy. So it is a conposite score |ooking at
nmot or - nerve- conducti on function, autononic
function, nmotor strength, reflexes and sensory
exami nation in the lower extremty.

Here are some of the salient references.

[Slide.]

I think that, inportantly, as | have
poi nted out, the NIS(LL) is primarily a notor test
and when you actually go into Dr. Dyke's excellent
papers, he says the sanme thing, that when you | ook
at the NI S(LL) and see what is actually abnormal in
patients with diabetic neuropathy, what you find is
that reflexes and vibratory sensation are what is
abnormal and there are essentially no notor
abnornmalities on the NI S(LL).

So you can inmgi ne, because of the
multiple points it has, if you are just primarily
| ooki ng at sensory, how you can get a confounding
effect in a clinical trial because in inter- and
i ntraobserver variability and testing so nmany
points that really are not relevant for your
di sorder.

This idea that reflexes and vibration

sensation are nost frequently abnornmal has been
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corroborated by a large study by Fedel e and

coll eagues in 2,300 patients. Wat Dr. Dyke al so
has reported fromthe Rochester Diabetic cohort is
the notor-nerve conductions of the | ower extremty,
the perineal nerve and the sural snap, are the nost
frequent abnormal nerve conducti on.

So if you are just going to do two, you
woul d do the perineal and the sural. Fedele also
showed that. Dr. Dyke has al so shown, in the
Rochester Diabetic cohort, that vibration
perception threshold is easier to neasure, nore
reliable, and usually nore often abnornal than
col d- perception threshol d.

| believe that is a question whether RR
variability is a viable clinical endpoint. It
seens like, if you are really--you know, in sone
ways, if you are primarily |ooking at sonmatic
sensory-notor peripheral neuropathy, | amnot sure
you want to confound your neasurenent by | ooking at
the RRinterval, which the NI S(LL)+7 does.

[Slide.]

So | decided | would propose a clinica
conposite score. This is, again, the--these are
the last two slides of nmy talk. What | would like

to propose based on, really, having done many of
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these studies and, primarily, though having
reviewed the literature is a NIS(LL) but mi nus
Questions 17 through 22 or maybe 14 through 24.
That is really getting rid of testing hip strength
and quadriceps strength, all this proxinal
strength, so that the clinical exam really, then
becomes focused on what one sees in the disease
and that sensory loss in the |lower extremties,
ankl e-refl ex |oss.

Potentially, we could | ook at very dista
weakness. |If we did, we would keep in Questions 23
and 24. That is toe extensor and flexor. |
bel i eve a conposite nerve-conduction-velocity score
is a good idea. | think the perineal notor nerve
appears to be the one that has been used the nost,
nmost reliable in nultiple trials, and also the
sural -nerve anplitude, although there is nore
variability in measuring that, as David and Vera
and Dr. Arezzo also will tell us, that al so appears
to be a reliable neasure

Quantitative sensory testing? BPT is nore
reliable and reproducible than CPT but we al so need
bot h because we need a neasure of |arge and snall
fibers. Secondary endpoints, | think, should be a

synpt om questionnaire, nmaybe a quality-of-life.
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[Slide.]

I think that | would like to sumrarize by
sayi ng that our experience over the |ast twelve
years, in nmy mnd, clearly shows that drug efficacy
in DPN and di abeti c pol yneuropat hy cannot be judged
by just one single paraneter. It is just really
too conplicated a disorder, as | have tried to
portray for you today. | believe what we need to do
i s devel op a good conposite score.

I am happy to take any questions.

DR KATZ: Thank you very nuch, Dr.

Fel dman.

Dr. Dworkin, you are first.

DR DWORKIN: It seenms to me that
treatment responsiveness is one aspect of
establishing validity.

DR FELDMAN: R ght.

DR. DWORKIN: But to go back to your
original definition of diabetic neuropathy, you
enphasi zed foot ul ceration and anputation

DR FELDMAN. R ght.

DR DWORKIN: So ny question is do any of
the neasures that we have heard di scussed this
morning in prospective studi es establish thensel ves

as risk factors for either foot ulceration or
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anput ation, which | mght want to propose is the
gold standard for a validity of one of these
surrogat e endpoints

DR FELDVAN:. There is sonme very nice work
from Andrew Bol ton in Engl and who has | ooked at
vi brat ory-perception threshold over tinme and then
t he devel opnent of foot ulceration. He has shown a
correl ation between decreased vibratory-threshold
sensation, VPT, over--this was a very |ong
study--until, essentially, VPT is absent. And then
the patients devel op foot ulceration

As you probably know, a diabetic has about
a 15 percent chance in his or her lifetine to
devel op foot ulceration. So the problem of
course, with using foot ulceration as an outcone is
that we are talking ten, twenty, twenty-five years
into the disease. That is really end stage.

I do think that a feeling that we all have
inthis area is what we want to do, and | threw
this on as it would be nice to treat patients early
intheir disease. So | really do think that we do
need entry criteria which | didn't think I have
time to tal k about.

But, in ny mnd, our aimought to be to

halt progression. | amless likely to think we are
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actually going to show i nprovenent. | know that is
not necessarily a popular viewto take, but |

think, hopefully, if we could just halt the
progression of what is really kind of a relentless
progressi ve neurodegenerative disease.

VWhat | woul d propose is we enter patients
who are very early in their disease but using a
fairly protracted tinme course. | would say we
probably need at |east a three-year study.

DR KATZ: Dr. Bril next please.

DR BRIL: Andrew has al so extended that
wor k using sone el ectrophysiology to | ook at
prediction of foot ulceration. So these surrogates
are now being tied nore and nore strongly to
| ong-t er m neur opat hy out cones.

DR KATZ: Dr. Farrar, did you have a
question?

DR. FARRAR: Since clinical trials are so
dependent on selecting the right popul ation, |
wonder if you could comrent on your sense about
whet her the criteria used to deci de whether or not
peopl e had sensory-reflex or synptom scores where
appropriate and how, actually, that was deci ded.

DR. FELDVMAN: So this would be in the

Zenarestat trial or any trial--whichever trial I
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woul d like to tal k about?

DR. FARRAR. Are they different?

DR. FELDVMAN: Onh; they are different.
They are very different. Currently, there is a
drug, al phalipoic acid, where patients can have
actually a relatively neuropathy, no obtainable
sural responses and very poor vibration-perception
threshol d and be entered into the trial

I think that nost trial, however, and,
again, | want to defer to ny colleagues if they
would Iike to add anything, nost trials have tried
to use patients who have what we would say mld
neur opat hy, maybe at the extrene noderate, so that
sural anplitudes needed to be present and they
needed to be measurabl e reproducibly.

But if the surals were nornal, then you
needed to have anot her abnormal neasure to go with
it. So patients who had mld abnormalities in
their sural nerves and a mild decrease
quantitatively in vibration-perception threshold or
col d-perception threshold, in ny mnd, would be the
i deal patients to enter

So the idea is that you if have got nerves
of wood, if all the nerves are dead, there is not

going to be a Lazarus effect which is what was
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discussed in the md-'80'"s with the ARls. So |
think we need to see early patients because the

di sease is going to progress. |If you want to halt
the progression, you have got to be able to nonitor
the progression. So you have got to be able to see
the surals go down, the perineals get slower, the
vi brati on-perception threshold change.

DR FARRAR Let me just follow up with a
qui ck questi on.

DR FELDVAN: Yes; please.

DR FARRAR  Very specifically, how did
they decide if the reflexes were less or not? As a
neurol ogist, | have trouble doing that in npost of
my patients.

DR. FELDVAN: So reflexes were graded. In
the NI'S, and in nost of these scores, the refl exes
are graded sinply as present, present with a
gendraci ¢ maneuver or absent. So it is a very
strai ghtforward thing.

DR CORNBLATH: That's not right.

DR FELDVAN. What; in the NIS. The nost
recent NIS? OC?

DR. CORNBLATH: No; the NI'S was al ways
nornmal , reduced or absent.

DR FELDVAN: Oh; I'msorry. The NI'S was
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normal , reduced or absent.

DR CORNBLATH: So that was a choice and
that was determined that those three that
neur ol ogi sts could rely upon deternine--

DR. FELDVAN: Thank you, David. That's
right.

DR. CORNBLATH: The gendraci ¢ has nothing
to do withit.

DR FELDVAN. That was in the Zenarest at
study, I'msorry, that they used that. But one
thing that Peter Dyke did evolve over tine, which |
think is inmportant, is that NDS, the Neurol ogic
Disability Score, that had, for exanple, in
sensation, | think five choices and, in reflexes,
four or five choices. What he did is he sinmplified
t hi ngs.

When he did do that, then, within the Mayo
Cinic, several individual physicians would exam ne
the sanme patient and he found a great deal |ess
variability between exani nations when he sinplified
his scores. And we would all agree, of course.

DR KATZ: Dr. Cornbl ath.

DR CORNBLATH: At the risk of touting ny
own horn, Eva, we have devel oped a scale, as you

know. It is called the Total Neuropathy Scale. |
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think one of the things Cynthia and | were talking
about in between was what are some of the
difficulties with the NI'S

DR FELDVAN: Ri ght.

DR. CORNBLATH: | think one that you
alluded to but didn't directly mention is this very
important issue that these are | ength-dependent
neuropathies. As a result, if you have neuropathy
up to your ankle, the likelihood, as you suggest ed,
of showing a drug that will change sensory function
at the great toe, which is what the NIS | ooks at,
is highly unlikely. It would be, as you said, a
Lazarus effect.

So what we did, in designing ours, was to
us this opportunity of |ength-dependent to
essentially assign points froma 0 to 4 scale
depending on the length. So one of the very
serious criticisms of NIS is this dependence upon
the great toe and subsequently, then, the
opportunity to change function at the great toe
which you and | think is highly unlikely during the
course of a clinical trial

That includes changing the vibratory
threshold or cooling threshold which is al so

measured at the great toe during a trial. So what
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we did in TNS, as you know, is to change the great
toe to a length issue saying it is either bad up to
knee, up to the ankle, to the toe or normal. So
this is another nethod to get away fromone of the
many criticisnms of NI'S

So there are other conposite measures
around. You have a conposite neasure.

DR FELDVAN: Yes; | did not tal k about
m ne, either.

DR CORNBLATH: | think that one of the
i ssues for discussion is are we going to be left,
at the end of the day, fooling with the NI'S and
trying to alter it to fit what we want or, in fact,
does the NI'S have such severe linitations that, in
fact, it can't be used in this disease, again
because of the biology of our understandi ng of what
i s possible.

DR. FELDVMAN: Those are excellent points,
David, and | apol ogi ze, really, for not discussing
your scale or ny scale or other scales. The scales
I chose to discuss were those that are currently in
clinical trial for diabetic neuropathy. And Vera
has a scale also. So we all have scal es

The thing that is common about our

scal es--the scale team-is that notor strength is
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deenphasi zed and it is enphasized in the NIS. |
have now pounded this to death but, also, as David
so nicely pointed out, these scales also ook at a
| engt h- dependent sensory loss which | think is very
i mportant.

Davi d's conposite score also has a
conponent of --you al so have nerve conductions in
it.

DR. CORNBLATH: We have nerve conducti ons,
a sinple vibratory threshold. W have |arge- and
smal | -fi ber function and we don't have yet, but we
could easily take out one of those and put in
sonet hing el se for, again, a specific biologica
i ndi cati on.

DR. FELDVMAN: So it is a good composite.

I think your score is a very good conposite score
You have used it in a trial of suramin toxicity,
haven't you?

DR CORNBLATH: So far we have used it in
monitoring in three chenotherapy things for
toxicity. W have not had the opportunity to use
in longitudinally.

DR. FELDVAN: The idea, though, that |
think you are hearing is that prospectively, when a

pharma cones to you, what we would suggest is a
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conposite trial that enphasizes sensory |oss, that
has a quantitative component and has a
nmot or - ner ve- conduct i on conponent.

DR KATZ: Dr. Rendell, you were next, if
you still have a question. Oh; sorry. Dr. Shafer?

DR. SHAFER: You nentioned, in passing,
the work done by DCCT. | happen to have the DCCT
dat abase in front of me. They did a ton of testing
and it appears that they actually did it yearly,
but perhaps it was not done as frequently as
yearly, on sural, perineal, nedian nerve, both
mot or and sensory anplitudes and conduction
velocities.

O course, it is such a huge study and so
well controlled, would there be any point in going
back to that database and trying to ask whether or
not one can devel op yet another scale fromit?

DR. FELDVAN: | brought, actually the nice
person who let ne in the room-1 actually brought a
suitcase full of papers in case. Again, | thought
there were going to be five of us sitting around a
table. So | have all the DCCT papers and there was
a paper done by the DCCT working group published in
Neur ol ogy in 2000 where they | ooked at all the

nerve conductions in detail and nade associ ati ons,
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et cetera.

| have got that paper there. What | think
woul d be nmore useful would be for us to restudy
those people now. We would actually have a really
good wel | -defined popul ati on and really understand
over a ten-year period what happens to nerve
conduction in a group that is still relatively
wel | -controlled that is interesting and a group
that is less well-controlled. That is really the
way EDI C has fallen out. But | will give you those
papers.

DR. KATZ: Dr. Wolf, you were actually
next .

DR FELDVAN:. But not nuch was out of it,
t hough, except for perineal notor-nerve conduction,
I shoul d say.

DR WOOLF: A key concern for us all here
is why do trials fail. W have heard either the
drug or the outcone nmeasure. | think the nerve
grow h-factor trial is a classic in that case
because the outcone neasures did not nmeasure the
time to--conduction velocity does not neasure
C-fibers.

The testing, with the greatest

respect--light touch is not a snall-fiber test. It
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is an a-fiber. It may not be the large
proprioceptors, but they are |arge nyelinated
fibers and they are not NGF-responsive.

DR FELDVAN: No; | stand corrected.

DR. WOOLF: The norphonetry, again, is
| arge fiber. You need el ectron mcroscopy.

DR FELDVAN: Ri ght.

DR. WOOLF: So, by all those three
standards, the conposites exclude the very fibers
that are being targeted by the drug and so that

trial will fail before you even start it.

DR. FELDVAN: Well, it did fail, as you
know.

DR. WOOLF: | know. But you could predict
it.

DR FELDVMAN: | know. And it was

predicted by many. As nany of the neurologists in
this roomknow, it was predicted to fail. So that
was a frustrating point. But you are right.

DR. WOOLF: So you have nmade a very
convi nci ng case how the conposite studies were
geared towards notor weakness which is no | onger
relevant. | would say that any conposite neasure
has to include small-fiber measures, however

difficult they are, because, otherw se, you are
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goi ng to have the same probl em

DR. FELDVAN:  Would you be happy with
col d-perception threshold, then, fromquantitative
sensory testing which appears to be--you know, in
these large-scale clinical trials when we want to
enter 1000 patients, that is probably truly doable
and relatively reproducible. 1 think sone of the
nmor e sophi sticated el ectrophysi ol ogy probably
really isn't doabl e.

DR WOOLF: It is certainly better than
nothing but I would Iike at |east one other
obj ecti ve measure.

DR KATZ: Dr. Wolf, just pursuing that
further, do you have a specific thought about what
woul d be the best objective measure for small-fiber
function in such clinical trials?

DR. WOOLF: Function is very difficult, |
accept. But norphonetry, you can do el ectron
m croscopy. You can, actually, count the nunber of
unnyelinated fibers and there are now unnyelinated
fiber markers as well.

DR FELDVAN: | think that the neurol ogic
community really cane out sonmewhat in force and
thi nk backed by our endocrinol ogy col | eagues, kind

of together, that probably bilateral sural-nerve
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bi opsi es were not necessary in this disorder and
too invasive

Al so out in my suitcase of papers are two
papers | ooking at the outcone of patients with
bil ateral sural-nerve biopsies conparing diabetic
wi th nondi abetic patients. There does appear to be
nore likely to have persistent pain. So there is a
morbidity to a sural-nerve biopsy in a diabetic
patient.

Interesting, though. W do have all those
sanpl es and no one has any interest in |ooking,
doing EM on the small fibers. W have over 1000
pairs of sural -nerve biopsies

DR KATZ: Dr. Hertz, did you have a
comrent ?

DR HERTZ: | just wanted to ask if
sonmebody coul d address, maybe at this point, the
use of F-waves.

DR FELDVAN: | am happy to, or David, do
you want to? O | can. It doesn't matter.

DR. CORNBLATH: For this question, none.
There is no value. And, in general, they are just
going to be another neasure of long | atency nerve
function. They will parallel, or they should

parallel, what is seen in perineal notor
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conduction. They are a little bit nore reliable in
terms of a nulticenter trial but, in terns of the
kind of information that they give you
intellectually, it is no different.

DR KATZ: Just to be clear, you are
sayi ng that because they are not relevant to
smal | -fi ber function.

DR. CORNBLATH. That's correct. Can | try
to answer this question and this is something
know M chael is going to talk about, | think one of
the i ssues when we think about |ooking at
smal | -fi ber change, and | will use it as a gl oba
sense of the small-fiber change, | think we have to
go back to this issue of what do you expect to
change.

If you |l ook at, as Eva suggest ed,
cool i ng-detection thresholds, again, you are
tal ki ng about the great toe and the question is, do
you have a drug that could do this. If you don't
have a drug that could do it, change at the great
toe, it is a waste of tine.

If you are tal ki ng about norphonetry, the
neurol ogi ¢ comunity is not going to all ow
bil ateral sural-nerve biopsies. | believe they are

unethical at this point intinme. But the
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ski n- bi opsy technique or a technique that would
all ow you to do quantitative sensory testing at
another site with, for exanple, the Medoc device or
anot her device that could be noved to a |l evel on
the skin where you would like to see
sensory-function change, are going to be the wave
of the future

That is what we can do with skin biopsy
doi ng norphonetry, but you could do the same thing
with a QST device if you could nove it along the
skin. A nunmber of these are either available or in
devel opnent.

DR FELDVAN: You know, that is an

excellent point and | just echo it a thousand
times. | don't know, and M chael is going to
educate us, if we can do--1 know that Hopkins has

done nice skin biopsy, using skin biopsies, in HV
drugs. But if we are at the point where we could
use it in a large-scale trial for diabetes, it
woul d be superb. It would be a superb neasure for
smal | -fi ber function

DR KATZ: Just to push the QST point a
little bit further, is there a validated procedure
or any experience with using QST in such a way as

to float upwards fromthe big toe?
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DR FELDVAN: No--oh, |I'msorry David.
was going to say no. Al the validation with the
Case |V ST has been done on the great toe or the
forefinger. David probably knows nore about the
Medoc than | do, though

DR CORNBLATH: There are devices
avai l abl e that you can nove. You could nobve Case
IV. It would require a little bit of change in the
sort of device, itself.

DR. FELDVAN: The design

DR CORNBLATH: You coul d nove one of the
devi ces anywhere and, as long as you did sone
studi es that would show that you do it this way in
every person, the same stuff you do for regular
QST, you woul d have no troubl e.

But it could be done easily. |Is that
right, M chael ?

DR FELDVAN: | don't think it has been
done; is that correct?

DR CORNBLATH: It has not been done on a
gi ant scale. Individuals have done it.

DR FELDMAN: | think it is an excellent
suggesti on.

DR CORNBLATH: | think M ke has data on

this point. He talked earlier about doing it on
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the areas of postherpetic neuralgia.
M chael --wel |, the two Mchaels, M chael Polydefkis
and M chael Rowbot hom have both done it.

DR FELDVAN: | would just say that,
again, we have got the DCCT patient popul ation
They want to do nmore for us. |If we had the
funding, we could do this on that popul ati on and
couple it with nerve-conduction studies.

DR. KATZ: Ms. Del ph, you were next.

MS. DELPH:. You have suggested a nunber of
primary endpoi nts which are basically surrogate
markers. | think that it is inportant for us to
have a good idea of how useful those surrogate
markers are in terms of translating into clinica
benefit. How useful are the ones that you have
suggest ed, because if you don't have a good idea of
what kind of clinical benefit you are | ooking at,
then it is really difficult to weigh the
ri sk-benefit ratio and efficacy versus toxicity.

DR FELDVMAN. So the clinical benefit that
I would aimfor in a clinical trial would be the
halt the progression of the disease. So we can go
back to the Rochester diabetic neuropathy study
which is shown in the group of patients with

neur opat hy, just progression on a yearly basis, of
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the NIS(LL)+7 and all other paraneters they have

| ooked at of nerve function and go to the DCCT

whi ch shows a progression--or, well, you can | ook
at it two ways but essentially those patients with
conventional therapy had a | oss of

nmot or - nerve- conduction velocity within a five-year
peri od.

Those neasures, those surrogate measures,
do correlate at least with di sease severity or
intensity as nonitored by clinical exam nation and
nmor e extensive el ectrophysi ol ogy testing, not by
symptons. So notice | haven't been tal king about
synptons. | would be glad to tal k about synptons,
but not by synptons in these neasures. So the
measures | chose, one was a neasure of where the
patient stands clinically, so clinical efficacy,
what is their sensation nowin the great toe.

Davi d makes a good point that that may not
be ideal, but what is their sensation, let's say,
in the foot or ankle region. Wat is a
quantitative nmeasure of their sensation
vi bration-perception threshold. Wat is a
nmot or - nerve conduction velocity, for exanple, and
maybe a sural - nerve-evoked anplitude

What | would maintain is that you take
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that conposite neasure at Tine 0, and if you have a
successful intervention, | would naintain that that
composite would stay the sane. Maybe, if you hit
the honme run, you would get sone inprovenment. In
those patients treated with placebo, as we know
this di sease does, you would see the relentless
progressi on of increased abnornmalities in the
conponents of that conposite neasure over tine.

The reason to use nore than one neasure
again is this isn't just a sinple disease. You
have got large fibers and snall fibers so you need
to be able to measure both.

MS. DELPH | don't think you have
answered ny questi on.

DR. FELDVMAN:.  Sorry.

MS. DELPH At the end of the day, it is
very nice to show i nprovenent in conduction
velocity and so on, and to show i nmprovenents in
different size fibers and so on. But when you are
| ooki ng at approving a drug, what is inportant is
how does that drug, for example, affect your
|'i keli hood of devel oping ulceration. How nmuch pain
relief are you likely to get fromit?

DR FELDVAN: | under st and.

MS. DELPH. From those endpoints, you are
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tal king about, it is going to be very hard,
thi nk, wi thout objective data to weigh the
ri sk-benefit.

DR FELDVAN:. Let ne take a step back. |
understand better. What these data reflect, these
abnormalities in nerve conduction and quantitative
sensory testing is a |loss of axonal fibers. |
showed you that pathology at the very begi nning.

So there is data that correl ates axonal fiber
density with notor-nerve conduction, anplitude and
vi bration-perception threshold. Again, that is
wor k by James Russell and Peter Dyke in, actually,
the | ate 1980s.

There is a very nice correlation between
| oss of myelinated fibers and | oss of these
paraneters. These paraneters are sinply our way of
seei ng how many nerve fibers there are. Then step
2 is, we know that, as you |lose nerve fibers in the
foot, those are the feet that are going to devel op
ul cers.

So these are surrogate markers to | ook for
nerve-fiber loss, and it is nerve-fiber |oss that
eventually is going to cause ulceration. Does that
answer your question? No? |'mso sorry.

MS. DELPH. What | am asking basically how
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do you actually translate all of these surrogate
mar kers into an adequate neasure of clinica
benefit.

DR FELDVAN. Ckay. The adequate neasure,
inny mind, of clinical benefit is halt of
progressi on of the disease because if you halt the
progressi on of the disease and you have neasurabl e
el ect rophysi ol ogi ¢ paraneters and neasurabl e
sensation, then you are not going to devel op an
ul cer. Those patients ulcers who | ose all those
paraneters as they | ose axons.

DR. KATZ: | think the question is that
there is a philosophy that there should be a search
for a patient-centered outcone at the end of the
day and that nerve conduction to the patient, they
don't know what their nerve conduction is. They
know i f they got synptons, if they have trouble
wal ki ng, if they are devel oping an ul cer, that sort
of thing.

So | think the question is how does one,
in aclinical-trial programeventually connect
surrogate nmarker to the patient-centered clinica
outcome or is there a need to nake such a
connection? |Is that a fair translation?

M. DELPH | think, very sinply, if | can
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rephrase it, is if you get an inprovenent in

conduction velocity or anplitude of X anount, that
can translate into a decrease in your |ikelihood of
getting an ulceration or this |evel of--on average.

DR FELDVAN. So the data woul d be
available to look at if you have a preserved
nerve-conduction velocity, that nmeans you have got
this many nyelinated fibers and you are very
unlikely to get an ulcer. You can translate that,
then, to having really no recordabl e nerve
function, and on having no recordable or no
vi sual i zed axons in a nerve biopsy and devel opi ng
an ul cer.

But there is that junp there because they
are surrogate markers of axonal function

DR KATZ: Dr. MCormck, a comment from
you on this?

DR MCORMCK: | think it may be hel pful
to think of your question in the context of other
ki nds of drugs that prevent disease even though, in
this case, we are not preventing di sease, we are
preventing the ultimte course of the disease, for
exanpl e, chol esterol -1 owering agents or
anti hypertensi ve nedi cati ons where you may nhot

directly see the long-termeffects of the change
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but there is an anticipation and, in fact, data to
suggest that certain conplications of the disease
wi Il be prevented.

So | think that is what we are | ooking at
here. The patients may not notice that they are
not getting worse but we are trying to collect
evidence that will allow us to draw that
concl usi on.

M5. DELPH: | understand that. But if you
are looking at a chol esterol -1 owering agent and an
agent can | ower your chol esterol by X anmount, you
have an idea of how much it is likely to | ower your
risk of a cerebral-vascul ar accident or a
myocardi al infarction.

VWhat | amsaying is if you have X change
or if you have a quantifiable changes in these
surrogate markers, in order to adequately weigh
ri sk-benefit, the drug may produce nephropathy or
different conplications. Wat do you weigh, a
conplication and likelihood of devel opi ng
nephropat hy or sonething versus X anmount of
i mprovenent in conduction velocity?

DR FELDVMAN: | think that, as we said--|I
under st and now better what you are trying to ask

and it is a very good question. There is a large
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study out of the Veterans Hospital |ooking at the
nmor bi dity of diabetic neuropathy and al so

devel opment of ulcers. It is actually a very

hi ghly norbid condition, so it is a high degree of
patient morbidity.

And then it is the nost frequent cause of
hospital adm ssion for a diabetic patient. That is
an interesting and wel |l -established fact. It is
neur opat hy and a nonhealing ulcer. As | nentioned
earlier, 15, to sone people say, 20 percent of al
patients require anputations. So those are really
the very end markers for all nerve-fiber |oss.

I think what you would have to do is then
neasure the risk-benefit and the benefit would be
if you could halt nerve progression. These are al
t he consequences of relentless nerve progression
So that would be what you woul d want to wei gh,
those two things. Wat we don't know is why sone
patients don't devel op m crovascul ar conplications
al t hough they are poorly controll ed.

DR. KATZ: One nore comment on this issue
fromDr. Bril and then we will go on to the next
speaker .

DR. BRIL: There is work with the

surrogates that show that if you have a certain
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| evel of function in the surrogates, you are |ess
likely to have foot ulcers and then you are mnuch
more likely to have. So if you have sonething that
hol ds you in a low |l evel, then the projection is
that it will work in the long |evel

That is not to say that a new drug
shoul dn't be tested once you have the effect on the
surrogates, that it shouldn't be tested in
| onger-termstudies. But the investnent needed to
show prevention of foot ulceration is a five-year
trial. A lot of conpanies won't commit that kind
of resource until they have sone prom sing evidence
in shorter studies.

I guess ny conment on the scal e questi on,
clinical scales, too--1 nean, even the clinica
scal es are made up of how patients perceive
sensation. M own scale has synptons in it, for
good or bad. So these scales are based directly on
the patient. They are not nerve conductions. They
are not QST. They are how the patient perceives
sensati on and synptons.

I think the basic thing we all agree on,
al though we nmay not agree on the right scale, we
agree that scales summarizing clinical findings are

i mportant plus or mnus other endpoints that we may
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want to put in there. But, even the NIS, and Peter
Dyke who started it all--1 nmean, we agree that they
are all val uabl e.

The question is exactly what you should
have in a particular scale. | amnot sure we can
determne that but there is a consensus that | can
see that we feel that the clinical exam nation
needs to be reduced to sone kind of nunber that you
can foll ow even though you m ght foll ow el enents.

So, at the end of the day, we are not
saying that this drug will reduce nunmbness or this
drug will reduce pain, but it will reduce a
conposite score, a conposite clinical score plus or
m nus other stuff, and we all seemto be convinced
of that fromwhat | have heard

DR KATZ: | amgoing to make a few
eneni es around the table who still have persistent
questions and, despite that, go on to the next
speaker. We have about an hour this afternoon
devoted primarily to trying to better understand
t he meani ngf ul ness of clinical outcome measures.

So pl ease accept that your comments in this issue
will not be |ost.

So Dr. Mchael Polydefkis will speak to us

about the use of skin biopsies in the eval uation of
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peri pheral neuropathy and neuropathic pain.
Skin Biopsies in the Eval uati on of Periphera
Neur opat hy and Neuropat hi ¢ Pai n

DR POLYDEFKI S: Good nor ni ng.

[Slide.]

There has been a lot of tal k about
smal | -cal i per nerve fibers and | amgoing to talk a
little bit about skin biopsy which is a technique
that has evol ved over the past decade or so to | ook
at this class of nerve fibers.

[Slide.]

So, as an outline, | amgoing to give sone
background as to where this technique cane from |
will review the technique, itself, and how it has
evolved into a clinical diagnostic test. | wll
review some of its use in clinical trials and how
it has been used to study diabetic neuropathy and,
potentially, to devel op some novel outcone
measur es.

[Slide.]

So, first, small-fiber neuropathy sort of
came to light of nbst prom nence actually in a
cohort of HIV patients who had prom nent synptons,
most notably pain, in their feet and distal |egs

yet there was this paradox in that they were
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relatively normal on exam They had nor nal
strength, reflexes, normal proprioception and
normal nerve conduction and EMG test results.

They were clinically felt to have a
smal | -fi ber neuropathy but there was a relative
absence of clinical tests to evaluate them So
that is where the beginning of looking into the
skin for nerve fibers evolved and actually has its
roots, again, in the Mayo Cinic where they
i nvestigated nerve fibers in the skin.

[Slide.]

This is a sural nerve. | showit to you
just to enphasize that the nerves that | am going
to be tal king about, you actually can't even see
here. The red arrow depicts a | arge nyelinated
fiber, the yellow a small nyelinated fiber. But
the class of fibers that | will be tal king about
are predominantly the small unnyelinated fibers
which are C and A delta fibers which, again, you
need el ectron mcroscopy to see.

[Slide.]

So, again, there is this size dichotony
but also a functional correlate. As we said,
| arge-fiber nerves convey informati on about bal ance

and pressure while small fibers convey information
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related to tenperature, heat, pain and pain
sensation. Their loss or dysfunction really
correlates with pain. So pain is the hall mark of
patients with a predomnantly small-fiber
neur opat hy.

[Slide.]

In terms of clinical tests, we have heard
a | ot about nerve-conduction tests. They are
really a large-fiber test. You also have
sural -nerve biopsy which, as we have heard, can
al so be used to neasure |arge-fiber nerve
mor phorretry. It is inmportant to emnphasi ze that
smal | -cal i per nerve fibers are invisible to
nerve-conduction velocity testing. That is a point
that has been nmade several tines. Quantitative
sensory testing can be used to neasure
smal | -cal i per nerve-fiber function but, again, it
is a psychophysical neasure and it is imnportant
that the stress--1 believe that it really requires
vigilant patient cooperation and attention

So, in the battery of QST tests they have
done using the Case IV device, it is at |least a
forty-five nminute procedure.

QSART, Quantitative Sudonotor Autonomn c

Refl ex Testing, is a neasure of autononic
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smal | -fi ber nerve function and is a sophisticated
devi ce which | personally don't have much
experience with. Al so, sural-nerve biopsy can be
used to evaluate small-fiber nerves but, as has
been pointed out, you have to go to el ectron

m croscopy, another level, and it is quite

| abori ous.

And now we have skin biopsy which | am
going to tal k about.

[Slide.]

We have | earned that epidernal nerve
fibers are predom nantly sensory and they represent
free nerve endi ngs w thout Schwann-cel
ensheat hnment. There are nultiple neurol ogica
conditions with prom nent snall-fiber nerve
i nvol venent and nmany of these have been st udied
wi th skin biopsy.

[Slide.]

The technique, itself, is pretty
straightforward. W use a 3-mllineter punch
bi opsy. This is what a typical biopsy, or four
bi opsies, look like. Typically, we shave the area
but the biopsies heal by a process of granul ation
There are on sutures involved. The risk of

infection is nomnal, on the order of one-half of
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one percent including nmany diabeti cs.

[Slide.]

This is what biopsies can |ook like at two
nonths. There is a nmild scar.

[Slide.]

It is not uncommon at eight nmonths to
really be hard pressed to see any evidence of a
bi opsy al though, in fairness, many people do have a
mld scar that persists.

[Slide.]

I know it is close to lunch but if you
think of skin biopsy as a | oaf of bread, what we do
is we section it and, from each biopsy, we get
fifty-five sections, on average. W use 50-nicron
sections so you should get sixty sections.
Clinically, at random we select four slices, and
that has been shown to give a representative sanple
of the whol e biopsy.

[Slide.]

So, if this were raisin bread, by getting
four sections, we get a representative number of
raisins.

[Slide.]

Then we | ook at individual sections.

[Slide.]
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This is an exanple. This is the surface
of the skin and this is a section that is stained
with a Panex sol o marker PGP9.5 and these are the
nerve fibers. The red |ine depicts the
dermal - epidernmal junction. So when a fiber crosses
this junction, it is designated an epidermal nerve
fiber.

[Slide.]

So, as we have said, npst neuropathies,

i ncludi ng diabetic neuropathy, is a

| engt h- dependent process and so we typically take
bi opsies fromthree | ocations; proxinmal thigh,
distal thigh, distal leg. | will give you the
exanpl e of how this is used to define
|'ife-dependent small-caliper neuropathy.

[Slide.]

This is a very proximal site, actually the
back. But this is the normal, nonneuropathic
individual. You can see there are plenty of nerve
fibers. It is very well innervated which is what
we woul d expect at a proximal site. Even the
person wi th neuropathy, the epidernms is well
i nnervat ed al though, qualitatively, there are sone
abnormalities.

Again, this is what we woul d expect to
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see. At a proximal site, we would expect to see
i nnervation even in the neuropathy individual at a
proxi mal site.

[Slide.]

CGoing distally, we are now at the thigh,

we still have plenty of nerve fibers in the healthy
person. In the neuropathic individual, there are
still fibers but, again, norphologically, | think

they are nore abnormal, that we have swellings or
fragnmentations here. That is what we have taken
over the years to be a predegenerative change

[Slide.]

Now, at the nost distal site, the ankle,
and, again, the normal individual has preservation
of innervation but, in the neuropathic person,
there is a conplete absence of epidernal
i nnervation and the single fiber we see in the
dermi s, again, is fragnented. It appears to be
degenerating. So that is how we have used this
technique to define a |Iife-dependent small-fiber
neur opat hy.

[Slide.]

Again, one of the strong suits of this
technique is that it is quantifiable so, with a

conputer algorithm we can neasure the precise
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di stance and we can counts these fibers
specifically to arrive at a density of nerve fibers
per mllinmeter.

[Slide.]

The normative range has been established.
So these are densities of normal people. | think
it is inportant to point out that there is a
heal thy range of what is normal, but using the
fifth percentile as the definition of abnormal, it
is useful clinically with a diagnostic efficiency
and specificity of 88 and 97 percent.

[Slide.]

I think it is also inmportant to point out
that if you biopsy nany biopsies w thin one region,
the measurenent is very consistent.

[Slide.]

Wth training, you can have very high
inter-rater and intra-rater reliability. Also, if
you neasure healthy individuals over tine, if you
serially biopsy one site over tine, it is a very
stabl e measure in a heal thy popul ati on

[Slide.]

So the Hopki ns experience now totals over
7,000 biopsies including many diabetics. W

typically do the three standard sites, as | pointed
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out, and it has shown good correlation with QSART
as well as sural -nerve biopsies.

[Slide.]

So a skin-biopsy techni que has been used
in a study of nerve-growth factor in H V-associated
pai nful sensitive neuropathy. This slide depicts
sone of those results. So | will focus at the
distal-leg site, again, because this is a
|'i fe-dependent process. The dark bars represent
patients with severe or extrenely severe pain while
the dark gray is | ow to noderate pain.

It is the patients with nore severe pain
that are |lower at distal-1eg epidermal nerve-fiber
density as neasured by both the physician and the
patient pain assessment. So this is consistent
with the idea that |oss of these fibers is
associ ated wi th neuropathic pain.

[Slide.]

Al so consistent with clinical observations
is the fact that distal-leg nerve-fiber densities
tended to be lower in patients with nore severe
i mmunosuppression. Again, that is consistent with
the fact that HV neuropathy is typically a disease
of advanced H V di sease.

[Slide.]
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So skin biopsy has been used by severa
groups to study diabetic neuropathy. This is a
slide fromBill Kennedy in which he denonstrated
that patients with increasingly severe di abetes
have | ower epi dermal nerve-fiber staining.

[Slide.]

This is echoed in another study by Levy et
al. in which they quantified epidermal PGP 9.5
staining in three popul ations; a normal contro
popul ation, a popul ati on of diabetic patients who
were normal by exam synptons, el ectrophysiol ogy
and quantitative sensory testing and the
neur opat hi ¢ di abetic popul ation, and there seens to
be linear relationship.

[Slide.]

Recently, there have been results of
several studies |ooking at a precursor to diabetes
in inpaired glucose tol erance. Those studi es have
| ooked at inpaired glucose tolerance in patients
who ot herwi se have no known cause for their
neur opat hy. These patients, for the nost part,
promnently had pain as a feature of their
neur opat hy.

These reports are published at the

University of Uah and Yale report roughly a 35
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percent preval ence of inpaired glucose tolerance in
this population and that contrasts with a 15.8
percent | GI preval ence fromthe National Health and
Nutrition study.

[Slide.]

We performed a simlar study at Hopkins
which is not yet published, but I will sumarize it
briefly. The results were very similar in that we
found 36 percent of our patients wth neuropathy of
unknown cause were found to have inpaired gl ucose
tol erance and 20 percent were frankly diabetic.
Again, that represents at two- to threefold
i ncreased preval ence above NHANES

W al so found that there was relation--the
patient with the | GI-associ ated neuropat hy had a
| ess severe neuropathy than those with
di abet es- associ at ed neuropathy. So there was an
inplication that there is a dose-response
rel ati onshi p between the degree of gl ucose
dysmet abol i sm and the degree of neuropathy.

[Slide.]

So the natural history of glucose
dysnet abol i sm has been addressed by several |arge
studi es whi ch have shown that inpaired glucose

tolerance is a risk factor for diabetes and
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precedes di abetes and, based upon that, we

hypot hesi ze that the neuropathy associated with

i mpai red gl ucose tol erance could be a precursor to
di abetic neuropathy. Consistent with that was the
observation that our patients' duration of synptons
in the | GI group was shorter than the diabetic
group.

When we stratified patients by their fiber
type, there seenmed to be a sequential progression
fromsmall-fiber sensory involvenent to conbi ned
smal | -fiber and | arge-fiber sensory involvement to
sensory-notor involvenment. So this argues that, at
| east in the popul ation which we | ooked at, which
is arguably a tertiary neuropathic popul ation, that
skin biopsy may be the earliest detectable sign of
abnornmality in these patients and have oral gl ucose
testing mght be a nore sensitive nmarker of glucose
dysmet abol i sm

[Slide.]

W have al so done sone studies using skin
bi opsy to | ook at nerve regeneration in humans.
think the techni que has several advantages in that
it uses skin, which is easily accessible, it is
easily biopsied and, as have heard, a sural -nerve

biopsy is not trivial. Also, skin can easily be
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rebi opsied. You can only biopsy sural nerves
twi ce, one on each side. Skin is naturally
regenerative and, as we have said, it is
quantifi abl e.

[Slide.]

So we have devel oped two nodels to | ook at
two forns of regeneration, regenerative collatera
sprouting. | rmay touch upon that.

[Slide.]

So this is a nmeasure of regenerative
sprouting. This is a confocal mcrograph which
showed basel i ne epidernmal nerve fibers. After
injury, these fibers are conpletely elimnated from
the epiderms.

[Slide.]

After recovery, this is 56 days, we see
nerve fibers growing back. | believe this
represents actual nerve growh and not an artifact
of staining because we get the same results whether
we stain with different Panex solo markers. It is
al so correlated with heat-pain threshol ds.

[Slide.]

Col l ateral sprouting is another neasure
whi ch we can neasure nerve sprouting into a

denervated zone. That is a different formof nerve
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growt h which has different neurotrophic
requirenents.

[Slide.]

So, conclusions; | believe that
smal | -cal i per nerve fibers are promnently affected
in diabetes, or they may be, at least in sone
popul ations, the first class of nerve fibers to be
af fected. They have been relatively unstudi ed or
understudied. | think that just points to the fact
that the tools we have had to | ook at them have not
been devel oped until relatively recently.

Their | oss appears to be inportant in
neuropat hic pain and this approach offers the
potential for an efficient way to neasure nerve
grow h in nerve-regeneration trials.

Thank you.

DR KATzZ: Thank you, Dr. Polydefkis.

Bef ore we proceed with questions for Dr.
Pol ydefkis, we have a new arrival at the table.

Dr. Dyke, would you care to introduce yourself to
the group?

DR DYKE: Peter Dyke, Mayo dinic.

DR KATZ: Thank you.

Questions for Dr. Pol ydefkis about skin

bi opsi es? Dr. Dworkin?
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DR, DWORKIN: Setting aside the issue of
regeneration, | guess ny question involves whether
you think it is possible to use biopsies as an
endpoint in the clinical trial. 1n other words,
woul d one, in an early intervention designed to
retard the progression of diabetic neuropathy,
predict, with active effective treatnment, |less |oss
of epidernal nerve fibers in the treated group
versus the placebo group, or ny concern, based on
the data you present is that this |oss of epidernal
nerve fibers occurs so early in patients with
i mpai red glucose tolerance that it has not
potential as an endpoi nt because it has al ready
occurred before you woul d ever get these patients
into aclinical trial

DR POLYDEFKIS: | think it is fair to
potentially use it in a clinical trial. It was
used in HV although that trial didn't |ast very
long. | think you can also vary the site. Like
David Cornblath said, if you focus on the toe, you
m ght be m ssing what is happening at the site of
the neuropathy or the junction of the neuropathy
and so, potentially, you could | ook at a nore
proxi mal site.

DR KATZ: Dr. Farrar, you were next.
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DR FARRAR. Wth relation to Bob was just
aski ng about, but also in terns of thinking about
how to | ook at the data, | was struck by the slide
you showed from Dr. Kennedy's work in the overlap
bet ween those three sets of figures.

I wonder, in correlation, then, with
anot her slide that you showed whi ch showed
proximally there was no difference between the two
bi opsi es between the two groups and distally there
was. | wonder whether you, in fact, |ooked at the
rati o between the number of nerve fibers in a
relatively normal area versus a relatively abnorma
area, whether that, in fact, helps to differentiate
the groups to a | arger degree.

DR. POLYDEFKIS: Right. So that has been
done nostly notably by Chester MacArthur. That
rati o can be hel pful although, in general, we use
absolute cutoffs. But if it is sort of on the
border, obviously by | ooking at where it fits into
that patient, you can put that nunber in
per specti ve.

So if a person is borderline at the
distal-leg site but proxinmally they have an
abundance of fibers, that puts you toward saying it

was nore abnormal .
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DR KATZ: Dr. Bril, you were next.

DR BRIL: Thank you. | think this is
really an exciting field now But | have a few
questions that maybe you can clarify.

This is useful on those patients who have
prom nently small-fiber disease and, in the
di abetic group, this would be early neuropathy in
whom nerve conductions would be nornal and a | ot of
the other clinical nmeasures woul d be nornal

I guess ny question is informational. So
you have soneone with burning feet, yet you have
bi opsied their ankle and nore proximally. What
does that nean to the burning feet? Which
fibers--if you are losing fibers, what is
signalling your pain, what is really carrying your
pain forward? Wat is the rel evance of the | oss of
these fibers in the skin at the ankle and nore
proximally to the burning-feet syndrome that we are
dealing with nostly?

Usual | y, when the pain conmes up higher,
they usually have | arge-fiber involvenent as well.
So that is the thing. The Kennedy data, when
| ooked at that paper, and you | ook at the
correlation with epidermal nerve-fiber density, it

drops and then it is just at the bottom
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So, froma fairly--1 nean, the mld
patients, there may be a correlation, but you get
noderate to severe, that is lost. | nean, it is
just the fibers are all gone. They are not
detectabl e anynore. So the reflection of the
clinical state is alittle, still, | think, early.
So | would like your conments on that.

DR POLYDEFKIS: First, the pain. | guess
the question is what is causing the pain. That is
an unknown. That is not known. But you are | osing
fibers fromthe epiderms but they are still there.
The distal end is probably in the derms.

DR BRIL: But you would think in the
feet, they would probably have nore | oss because
you have got the gradient. You are not even doing
the feet where they have the burning pain.

DR POLYDEFKIS: Right. So just
practically, we didn't biopsy feet because it is
|l ogistically conplicated, increased risk of
infection. People wear shoes. But | suspect you
may be right. |If you biopsy themnore distally,
you woul d see nore severe | oss

The other question is that you are right.
Once you get to O, you can't go |lower than 0. But

you can bi opsy nore proxinmal sites. So, in nore
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neur opat hi ¢ individuals, even though a distal-Ieg
bi opsy may not give you that nuch information, a
di stal -t hi gh biopsy night.

DR BRIL: | guess the question, then, is
if we are | ooking at nerve dysfunction up in the
thigh and it is not related to the pain in the
feet, how are we going to relate those two in a
study, in an endpoint study, because we are going
to have the sane conment that we have had about
ot her surrogates.

We are going to say, your nerve-fiber
density is better in the skin and the thigh. But
if the thigh is not even bothering you, if your
thigh is perfectly normal, you can't detect a
sensory deficit, there is no pain, the burning pain
is all in the feet, you are going to have to answer
the same comment.

DR. POLYDEFKIS: That is a fair point.
That is why | kind of tried to point out sone of
t he norphol ogi ¢ abnornalities. Even though
patients won't have synptoms in their thigh, there
is evidence of nerve injury in the thigh by the
swel i ngs and segnentations of the nerve fiber

So | think you could argue that if you are

inmproving a site, even though it m ght not be
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synptomatical |y neuropathic, you are having an
ef fect on nerves.

DR. KATZ: Dr. Rowbot honf

DR, ROABOTHOM Let ne just make a few
coments on that because we have been using skin
bi opsi es to study postherpetic neural gia and have
published in this area since 1996. There you have
a different situation in that you have a
contral ateral side that doesn't have clinica
synptons. It is not a perfect control because
Zost er does produce sone bilateral changes and so
there may be some change in nerve fibers
contralateral to the area of pain. But it
certainly gets around the problemthat you have in
di abeti c neuropat hy where you have two feet that
are deafferented

What our studies showis that in the
center of the area of greatest pain, that is where
the nerve-fiber dropout is usually the greatest, if
there is nerve-fiber dropout. As you biopsy
towards the edge of the area that is affected, you
get nerve-fiber counts that are closer and cl oser
to what you see on the contral ateral side

The rel ati onshi p between pain and

al | odyni a, thermal -sensory function and the nunber
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of fibers in the skinis quite conplicated. In
sone earlier studies that we did, we found,
actually, an inverse correlation between
thermal - sensory inpairnment, thernmal-sensory
detection inpairnment, and pain so that it was the
patients who had the best ability to detect therma
stimuli that actually had the npbst pain and the
nmost al | odyni a which woul d suggest that it is not a
complete loss of all the fibers that is necessary
but that there is an inportant internediate point
where there are fibers there.

They are functioning, but they are not
normal fibers. They are sick in sone way. They
are danmaged and they can't fully recover. So the
other point | just want to nake is that patients
who have no fibers left in their skin generally
don't have allodynia to touch in postherpetic
neural gia. The ones who have all odynia, especially
severe allodynia, actually do have a fairly--either
a norrmal or near normal nunber of fibers in the
skin in their area of greatest pain.

So that is a disorder where we can anal yze
the problema little differently than diabetic
neur opat hy, but | just want to echo what David was

saying earlier and al so what M chael was saying is
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that this is a technique that you can do serially
and patients tolerate it well.

It may be a surrogate marker as far as
quality of life or pain or other things, but it is
a hard marker in that you actually are visualizing
and characterizing the nerves. So if your agent is
desi gned to be neuroprotective, you are actually
getting real anatonical data about the physica
state of the nerves that you are interested in.

DR KATZ: Dr. Shafer, you were next.

DR SHAFER Two things. One is certainly
what | have heard so far has been very positive in
the sense that this is sonething that we have seen
data now for diabetes, we have seen data for
H V- associated pain. You just reported data in
post herpetic neuralgia, with the obvious exception
of phantom|linb pain.

Is this sonething that, in fact, could be
considered to be a broadly applicable surrogate for
neur opat hi ¢ pai n?

DR. ROABOTHOM Yes and no in that there
is not a perfect correlation between the nunber of
nerve fibers and pain. That is really a ngjor
i ssue because the biopsy tells you how many fibers

there are and, as M chael showed, you can nake a
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| ot of inferences about norphology. But | think
our state of know edge about what we are seeing in
the skin is still crude enough that we can't say
that this biopsy picture guarantees pain and if you
reverse that abnormality, then you have all eviated
pain. W are not there yet.

DR SHAFER. That actually goes right to
the other thing I wanted to ask, then, was have you
| ooked at counts of nerves versus pain as opposed
to the norphol ogical indices that we saw on the
slides, and counts of abnormal nerves, dilated
nerves, things like this, versus pain.

DR POLYDEFKIS: It has not been | ooked at
systematically. It is very challenging to | ook at
that so you have to quantify what is swelling, what
is a norphologic abnormality. So we have gl oba
i npressions but, beyond that, it has not been
systematically | ooked at.

DR KATZ: Dr. Cornblath?

DR CORNBLATH: We have done thousands of
these biopsies in patients in our own place and
woul d echo what Mke said. It is not perfect. It
is not going to be a correlate for this synptom
Sone of that reflects the fact, as Mke said, that

he has al ready shown that people have good nunbers,
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can have nore allodynia, and it also reflects the
fact, as we have tal ked about here multiple tines,
this proximal-distal gradient.

Qur bi opsies are done 10 centineters above
the lateral malleolus. That is our standard site.
You can have your toes on fire and be really in a
| ot of disconfort and you can have a nornmal biopsy
at that site because it reflects a norphol ogic
change, then. So | don't think it would be usefu
unl ess you, again, started noving it all around
and, even then, based on Mchael's data, | am not
sure it would work as a correlate of the synptom of
pai n.

It is a correlate of norphol ogic abnornmality of the
nerve.

DR KATZ: Dr. Fel dman?

DR. FELDVAN: M chael, could you refresh
my menory on the David Hermann paper that
showed--you nentioned in your talk, that actually
shows that this is a good surrogate for sural -nerve
biopsy. | mean, that, in a way, is very exciting
if we could do these types of biopsies in |lieu of
sural -nerve biopsies and be able to do them
separated in time and get simlar or meaningfu

i nformati on.
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DR POLYDEFKIS: | can't recall the exact
nunbers but every patient who, on sural-nerve
bi opsy was felt to have small and nyelinated
nerve-fiber |oss, that was in agreenent with the
skin biopsy and there were a few patients who had
normal sural -nerve unmyel i nated nerve-fiber counts
who had abnormal skin biopsies.

It just spoke to the point that skin
bi opsy mi ght be a nore sensitive neasure of that
popul ati on than sural -nerve biopsy and that woul d
make sone sense because, again, skin is a nore
distal structure and so it nmay be consistent with
skin being infected first.

DR. CORNBLATH. Again, we ought to be very
careful because | don't think it is really a
surrogate for the unmyelinated counts in sura
nerve, and it isn't because there are people, as
M chael said, in both the Holland paper and the
Her mann paper, who have nornmal unnyelinated fiber
counts in the trunk of sural nerve as we take it in
the md calf who have abnormal skin. That is
perfectly predicable on the | ength-dependent nature
of this disease. So it won't be a surrogate.

DR. KATZ: Are you saying, then, that it

may, in sone cases, be nore sensitive than the
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sural -nerve biopsy or is just a matter of--

DR. CORNBLATH. | believe so. But, again,
that is all predicted on the basis that this is a
| engt h- dependent dyi ng- back neuropathy and the
sural biopsy looks at it like in the upper arm and
M chael 's techni que and others look at it down in
the fingertips where the action starts.

DR KATZ: Dr. Wolf, you were next.

DR. WOOLF: | think you need to be
extrenely cautious about this because it is not a
mar ker of nerve fibers. PGP stains are unbi qui nase
so it is not staining the nerve fibers. |If that
enzyne i s downregul ated, which it may be, or its
transport is affected, which it nay be, by the
di sease state, you will have an apparent
di sappearance of nerve fibers but the nerve fibers
may be there or atrophic.

So | think we have got to be a little bit
cautious about that in the same way that | think we
have got to be extrenely cautious about correlating
the entire experience of pain wth peripheral-nerve
endi ngs where so nuch of pain is centrally
generated by altered processing in the CNS

DR. POLYDEFKIS: | think that is a good

point. | should say if you use other Panex solo
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mar kers we see the sane thing. So | suspect the
concl usions nmay well be correct.

DR. CORNBLATH: We have | ooked at EMs in
skin when the PGP 9.5 is not there and the fibers
are not there.

DR. WoOLF: | have no difficulty with
that, but that doesn't nean that every tine--1 am
sure that if there are no fibers there, you wll
have no PGP. What | amsaying is can you do the
ot her way around, just because PGP is gone, can you
be al ways confident fibers aren't there.

DR. CORNBLATH: I n the cases, and we
haven't done thousands of them because, as you can
i magi ne, they are technically difficult, when there
isn't PG 9.5 staining, there are not nerve fibers,
if that answers the question. That is, we have not
seen cases where the PGP stain is absent--

DR. WoOLF: | think Frank Rice has an
experience where the fibers can get so thin and
atrophic that, on thick sections |ike 50 micron
sections, you may not get staining but, in fact,
when you reduce the size--this is getting into
technical issues, but if you increase the
sensitivity, you can start to see very thin

atrophic fibers.
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DR CORNBLATH | would be interested to
see that material

DR KATZ: Dr. Farrar, you were next.

DR FARRAR. Wth regards to the comment
about pain and the central processing, | think it
is inportant to point out two features of diabetic
neuropat hy that are paranount in terns of thinking
about how to treat the disconfort.

The first of the features is that the
i nprovenent that we are looking at is in the
peri pheral nerve. | think it was conmented earlier
that if the peripheral nerve becomes enough, you
actually get dammge to or potentially death of the
cell body at the dorsal-root ganglion

My guess is that if the cell body dies
that the nerve doesn't cone back, in general,
anyway. Once that has happened, any anount of
trying to control the process that caused the nerve
to die originally is not going to help. | guess
the anal ogy is once the car has crashed into the
tree, fixing the brakes doesn't help very nuch.

The second issue | think is that the
process we are tal king about in terns of this
disease is really a peripheral process and we know,

as difford was alluding to, that sonme of the
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treatnents that we use don't work peripherally at
all but, in fact, work centrally to increase the
downr egul ati on of changes that occur at the spina
cord. So you mght see a drug that works very
effectively in a synptom-i.e., control of the
pai n--that has no effect or no benefit on the
peri pheral system

I think that is the problemin trying to
| ook at these two things together. dCearly,
preventing the progress of the disease is a good
thing and probably, ultimately, results in changes
in sensation and/or pain disconfort, although
think | agree that it needs to be clearly
dermonstrated. Sone of it has been.

But, in addition, there are going to be
agents that don't work at all peripherally that
woul d be clearly beneficial for the synptons.
Wyul d you agree?

DR POLYDEFKI S:  Yes.

DR. KATZ: Dr. Dworkin, you have the | ast
quest i on.

DR DWORKIN: W have tal ked a | ot about
usi ng ski n-punch biopsies as endpoints. | was
wondering if you could comment on their potential

use as part of the inclusion criteria for a study.

file:///C|/Results/0516ANES.TXT (179 of 389) [5/30/2002 6:42:39 PM]

179



file:///C|/Result0516ANES. TXT

1 In other words, could you inagine a study of

2 i di opathic snall-fiber neuropathy where that woul d
3 be an inclusion criterion, that the patient has

4 small-fiber loss? |s there a role there?

5 DR POLYDEFKIS: | believe so. | think it
6 is also potentially would support sone of the

7 scal es that have been di scussed.

8 DR. DWORKIN: As part of the conposite.
9 DR. POLYDEFKI S: Ri ght.
10 DR KATZ: | would like to end with just

11 one final question. One thing that | nay have

12 m ssed in your talk is that has the skin-punch

13 bi opsy neurofi brodensity been foll owed

14 longitudinally in a patient population to | ook at
15 what magni tude of change one sees?

16 DR POLYDEFKIS: W are doing that but it
17 has not been done systematically. W are in the
18 process of doing it.

19 DR KATZ: So it would seemdifficult to
20 put that on the top of the pedestal as an outcone
21 measure w t hout that experience of |ooking at the

22 degree of change that occurs. Do you agree with

23 t hat ?
24 DR. PCLYDEFKI S: | think that is fair;
25 yes.
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181
1 DR KATZ: Lunch now. W will start
2 pronptly at 12:55. For people around the table,
3 head to the back of the restaurant next door and
4 everybody el se enjoy your lunch. W will see you
5 at 12:55.
6 [ Wher eupon, at 11:55 a.m, the proceedi ngs

7 were recessed to be resuned at 12:55 p.m]
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182
1 AFTERNOON PROCEEDI NGS
2 [1 o' clock p.m]
3 DR KATZ: W wll start the afternoon

4 session. This portion of the afternoon session

5 will be devoted to discussion of some of the

6 critical issues inrelation to clinical trials for
7 di abetic peripheral neuropathy. |In order to help
8 us focus our attention on exactly what those

9 questions are, Dr. MCormick will give us a charge
10 to conmittee.

11 Charge to the Committee

12 DR McCORM CK: Wl come back. This

13 afternoon, we will bringing to the commttee a

14 nunber of issues that have been chal | engi ng both
15 the FDA and industry as we approach the devel opnent
16 of drugs for neuropathy and neuropathic pain, as
17 you have heard this norning.

18 You have heard also this norning a bit
19 about the regulatory context in which we operate,
20 the need for a delicate bal ancing act and

21 t hought ful judgnment as we apply new scientific

22 i deas and know edge within our regulatory

23 f ramewor k.

24 We will be seeking advice fromthe

25 committee this afternoon on a nunber of questions.
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Keep in mnd that our regul atory approval and
policy decisions nust be based on evidence.
Neuropathy is an area of drug devel opnent in which
there has been a paucity of evidence generated.
The el ements that go into the design of clinica
trials and drug-devel opment plans should be widely
accepted by experts in the field.

We will be asking your advice on outcomne
measur es, useful ness of surrogate endpoints,
duration of trials, effect sizes that are
clinically neaningful, and appropriate definition
of entry criteria which will help to define the
drug' s indication.

As for neuropathic pain, the nbst comonly
consi dered question is do we know enough to
generalize yet. There are sone clear benefits to
i ndustry, as we have heard, in obtaining a broad
i ndi cation for neuropathy pain. |If and when this
i s sonmet hing we shoul d consider, we should
carefully think through what evi dence woul d support
such a broad indication and be able to articul ate
why; that is, justify it, keeping in mnd that
policy steps that are taken with one class of drugs
may adversely affect another.

W would |ike to hear sone di scussion
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about how nuch existing data you feel you have in
maki ng generalizations about drug effects across
the vast variety of neuropathic-pain states. You
shoul d al so consider the risks associated with a
broad indication such as the risk of
overgeneralizing based on a narrow set of data or
insufficient safety exposure in the target

popul ation or, in the case of sonme narcotics,

wi despread availability and prescription-drug
abuse.

These risks would ultinmately have to be
addressed by us before and as we nmake an approval
decision. Keep in mnd that if the FDA allows a
broad claimfor a given indication, we nust have
sufficient evidence that such a claimis really
applicable, the truth-in-advertising principle.

There is also a down side to a narrow
i ndi cation based on a small devel opnent program

particularly if the drug may have a nuch | arger

target popul ation. The greatest risk of w despread

of f-1abel use is that of inadequate safety

eval uation during devel opnent. There are the
addi tional problens wth rei nmbursenment which has
pl agued t he neuropathi c-pain comrunity.

You have had a chance to read the FDA' s
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gui dance for providing evidence of effectiveness
for human drug and bi ol ogi cal products. You can
see fromthis document that there is some
flexibility in the evidence that can be accepted in
support of efficacy. This flexibility increases as
experience is gained with a class of drugs or

i ndi cati on.

Keep these principles in nmind as you enter
your discussions this afternoon. The afternoon
will be divided into discussions of neuropathy drug
devel opnment, disease-altering clains and the second
hal f will be discussion of neuropathic pain. A
debate on the issue of general versus specific
clainms in neuropathic pain will hopefully stinulate
your t hi nki ng.

We are grateful for your willingness to
share your expertise with the FDA and we | ook
forward to a stinulating and very fruitful
di scussi on.

I won't be going through the questions
since there is a long list of questions but | wll
defer to the chair to go through them one by one as
we nove forward through the afternoon. Thank you

DR. KATZ: Thanks Dr. MCormck for

setting the stage for this afternoon
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What | would like to do first is, there
were a nunber of people in the room whose nanes
were nmentioned several times by speakers as having
rel evant experience and expertise to share with us
who are not sitting around the table. | would |ike
to sort of reopen in a small way the public forum
by asking any of those individuals in the room who
m ght be there, Mtchell Max is one and Joe Arezzo
is second. So, if you could just take two m nutes,
Dr. Max.

DR MAX: Mtchell Max fromthe National
Institutes of Health. | just need to say that ny
conflicts of interest include that | either
coll aborate with or consult for a |arge proportion
of the conpani es doi ng anal gesi c drug devel opnent.

| wanted to nmention sone very odd
phenonmenon, and it is an inportant public-health
need, that the neuropathic pain condition that is
by far the nost common has hardly been nentioned
today. W have been tal king nostly about diabetic
neuropathy and a little about postherpetic
neural gia, but there are ten to twenty tines the
nunber of people with pain fromnerve root, from
degenerative disease in the neck or the back

It is very odd that there are essentially
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no acadenm ¢ NI Hfunded drug-treatnent trials in
chroni c radi cul opathies and there is essentially no
i ndustry devel opment. | would urge you, since that
really is the bulk of the difficult neuropathic
pain we treat, just think of how many people in
your famly and your close friends have conpl ai ned
to you about sciatica or neck pain, or yourself.

Since this is so inportant, we ought to
thi nk about how we can pronote it. | must confess
that every drug conpany | have ever spoken to, at
the beginning of the neeting, | say, why don't you,
if you want to neuropathic pain, do a clinica
trial in radicular pain. And they always reject it
and they say no, we are going to study diabetic
neur opat hy even though all the other companies are
going for that because there isn't any track record
yet. They are afraid that nmaybe it won't work
There is sonehow this strange hurdle.

Anot her point that perhaps you can di scuss
later, it is not clear to ne that results in
di abeti ¢ neuropathy and postherpetic neural gia
generalize to root pain. |In root pain, there is
general |y mechani cal pressure on the root or on the
dorsal -root ganglion and the biology of pushing on

the nerve cell or the root which is central to the
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nerve-cell body. The biology nust be different
froman injury peripherally, so naybe you need to
do separate trials in that.

So | would just urge you to think about
how you coul d encourage by a clainms structure or
some other thing conpanies to get into radicul pathy
pain so we can treat what people have

DR. KATZ: Thank you, Dr. Max.

Dr. Arezzo? Also, if you could start with
any rel evant disclosures, that woul d be hel pful

DR AREZZO | am Joe Arezzo from Al bert
Ei nstein College of Medicine. | have consulted
with many of the conpanies in terns of diabetic
neuropathy and a few in pai nful neuropathy.

I think one of the more intriguing
questions raised this norning was the issue of what
is the rel evance of the surrogate endpoints, a
question that you posed, what does it mean to the
patient to have a change in nerve conduction
particularly a relatively small change that night
be seen in a clinical trial or a change in
quantitative sensory testing, does that have inpact
for the patient.

I think we have obviously limted data in

that respect as nmany of the people have already

file:///C|/Results/0516ANES.TXT (188 of 389) [5/30/2002 6:42:39 PM]



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

mentioned. But one of the nore inportant studies
in the DCCT trial. |In that trial, essentially a
1-neter per-second per-year change in the perinea
nerve-conduction velocity translated to the 50
percent reduction in clinically evidence neuropathy
at the end of a five-year period of tine.

So patients that experienced--that were
intensively treated and had 1 nmeter per-second
i mprovenent per-year had 50 percent--there was a 50
percent difference in the clinically evident
neuropathy at the end of five years in terns of the
nunber of patients.

Anot her study that | think is relevant is
Andrew Bolton's study and Jay Sosenko's studies on
quantitative sensory testing. Andrew Bolton for
vi bration denpnstrated that elevation of vibration,
quantitative sensory-testing scores to a threshold
that he defined as inportant, 25 volts in a
bi ot hesi oneter, had nore than a fourfold--if you
elevated to that score in quantitative sensory
testing, you had nmore than a fourfold increase in
your incidence of ulceration of the foot.

So that was a threshold, a point which you
could neasure in patients before ulcerations but a

poi nt which was very strongly predictive of those
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patients that woul d have ul cerations.

Jay Sosenko did a similar study with
thermal thresholds denonstrating the relationship
bet ween progression of quantitative scores to an
area of risk and the clinical devel opnent of
ul cerations. So these surrogate points are clearly
surrogate neasures but | think they do have direct
rel evance for the progression, the long-term
progression, to serious clinically rel evant
neur opat hy.

Thank you.

DR. KATZ: Thank you very nuch, Dr.
Arezzo. |s there anybody else fromthe public that
woul d care to take the opportunity to share sone
thoughts with us?

Ckay, great. Wiy don't we go ahead and
start the discussion then.

Entry Criteria

DR KATZ: As you can see in your agenda,
the first topic that we will be focussing on this
afternoon is the topic of entry criteria for
clinical trials for diabetic neuropathy. Again,
just to focus everybody's attention, we are not
tal ki ng about pain right now W are talking about

di sease-nodi fying drugs and trials of those to
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interfere with the natural history of periphera
neur opat hy.

After we discuss the entry criteria, the
next subject will be outcomes neasurenent and so it
will be very easy for us to slip into that. But
would like to try to avoid that for now and j ust
tal k about entry criteria per se so we can
acconpl i sh sonmething in that domain.

Now, of course, there are a nunmber of
rel evant questions in terns of entry criteria for
patients with diabetic peripheral neuropathy. Wy
don't | take the prerogative of just starting off
our conversation this way with how one shoul d nmake
t he di agnosi s of diabetic polyneuropathy in such a
clinical trial

Any thoughts on that issue? Dr. Feldnman,
you | ook |ike you are noddi ng your head there and a
thought is percolating. Wuld you care to start?

DR FELDVAN: | think that the diagnosis
needs to be made on a clinical ground in terms of
some sort of clinical exanmi nation. W talked
earlier about potentially a nodified NIS(LL) or
potentially the quantitative, sem -quantitative
sensory testing that David does up the leg in his

type of exam nation or ones that have previously
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been devel oped by nyself or Dr. Bril.

But the key is we need a clinical portion
of the exami nation and that needs to, then, be
acconpani ed by, | believe, a quantitative portion
because all el ectrophysiol ogy and quantitative
sensory testing is just an extension of our
clinical exam So | would say that a nerve
conduction study focused on the perineal notor
nerve and the sural sensory nerve, and then
possi bl y, dependi ng somewhat what your entry
criteria are sonmewhat are dependent are what your
out come neasures are, of course, because, for
exanple, if you want to neasure changes in cold
perception threshold, then you are going to need,
as an entry criteria--or vibration perception
threshold, you are going to need that to be
measur abl e upon entry.

| do believe that the sural and perinea
need to be neasurable upon entry. So | think that
patients neeting those three criteria would be good
candidates for a clinical trial

DR KATZ: Just to state what probably is
obvious, is it obvious enough that it is wdely
accepted that a clinical evaluation, by itself, is

insufficient to characterize patients on entry to
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such trials and that the quantitative testing is
required?

DR. FELDVAN: | think the DCCT is a great
exanpl e where, in the DCCT, a neurol ogi st exam ned
the patient. Although there were specific things
you were to do at the end of the day, it was
whet her or not the neurol ogist said yes or no, you
had neuropathy. It wasn't totally nonquantitative.

I think, though, because of somewhat of
the subjective conmponents of the clinical exam
think a sinple clinical exanm nation probably is not
sufficient for entry into a clinical trial
Certainly, it is very sufficient in the clinic. |
amsure it would be good to hear what Drs. Dyke,
Cornblath and Bril think about that, but |I do think
you need to extend your clinical exami nation with
somet hing nore quantitative

DR. KATZ: Dr. Dyke, do you have any
comrents on that?

DR DYKE: | agree that, for a trial, you
really would want objective criteria. | have
t hought that that nerve-conduction attributes are
very good for that purpose and | agree that the
quantitative sensory could al so be

If | could digress a little bit nore,
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t hough, and broaden this a little bit, it is
important for us to recogni ze that the assunption
around this table has been only about diabetic
sensory pol yneuropathy. But that is only one of a
series of other neuropathies.

So one, in thinking about entry criteria,
ought to say what neuropathy we are tal king about.
There are di abetic sensory pol yneuropat hies. There
are sone of themthat begin during the honeynoon,
if you like, called insulin neuropathies. They may
have a totally different pathogenesis than the
met abol i ¢ pol yneur opat hy.

So there probably are different diabetic
sensory pol yneuropathies. Then there are
mul ti focal neuropathies and entrapnent
neur opat hies. The nedi an nerve at the wist, the
ul nar nerve at the el bow are two comopn exanpl es,
but the perineal is the third.

Then there are multifocal notor
neur opat hi es of several well-defined
characteristics. Osh described a brachial - pl exus
neuropathy form There is a well-known | unbar
form thoracic form if you like. And then there
is the |unbosacral form

The putative nmechanisns are quite
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different. So, in ny mnd, one has to begin with
neuropathy we are tal king about. Are we doing a
preventative or an interventative trial? What

pat hophysi ol ogy are we going after? It could nake
a big difference.

So | don't see this as sonething this
group can tackle just broadly as we are doing here
now but | think you would have to specify first
that we are probably tal king about the netabolic
variety. W are tal king about diabetic sensory
pol yneuropathy. If that is the criteria we are
using, then it nakes sense, | think, what you said.

If | could just nmention two other things.
It al so depends on the putative action of your
drug. There really is a need to think of trials
that address different issues. Cearly, thereis a
met abol i ¢ basis for diabetic neuropathy. | think
everyone agrees with that, but there could well be
a mechani cal basis for other varieties, an imune
basis for still other varieties, a hypoglycenic
anoxi c basis for others and so on

Then | think it also depends, in terns of
criteria, about the outcones, but you want to | eave
that for the next one. But | did want sinply to

say we really ought to broad the idea of pain
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because di abetic neuropathy has nore than pain.
They have positive neuropathic sensory synptons

whi ch consi st of |ancinating pain, burning pain,
deep aching pain, itching, tenderness of their feet
when they wal k.

The peopl e who propose the study need to
think about those things and it would really nodify
the criteria. So | think it would be a mistake to
come down with a sort of rigid set of criteria for
an undefined study on "diabetic neuropathy." A
little side pitch.

DR. KATZ: No; that is clearly inportant.
Let me just push you a little bit on that. It
sounds |like you are saying that if one is trying to
study the metabolically based peripheral diabetic
pol yneur opat hi es, st ocki ng-and-gl ove neuropat hy,
that one ought to take pains to exclude other kinds
of neuropathies associated with diabetes,
mul ti pl e-nerve entrapnents, thoracic radi cul opathy,
proxi mal neuropathy, et cetera, et cetera.

How woul d you suggest operationalizing
that attenpt to exclude those other diabetic
neuropathies in a clinical trial?

DR. DYKE: It would be clear that you

could have an al gorithmin which the neurol ogi st
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ends up making the final judgment. One could do it
havi ng the nurse call and deternining sone things
and then going on to the neurol ogi cal exam nation
as proposed by Dr. Fel dman.

I think the bottomline is, though, that
there really are differences even in the diabetic
sensory pol yneuropathy and we really ought to
focus. If you are going to set down criteria, you
ought to focus on which variety you are talking
about .

DR KATZ: Are you suggesting, then, that
even anong the stocki ng-and-gl ove neuropat hi es,
pol yneur opat hi es, associated with di abetes that
there are different physiol ogic subtypes there that
can be distinguished in some way?

DR DYKE: W think so. That needs to be
establ i shed but the Col unbia group did nerve
bi opsi es on patients with diabetic neuropathy and
found that there were certain ones that had
inflammatory infiltrates. W found the same thing.
We think that the patients who don't have
tripathy--that is, retinopathy and nephropathy, or
m | d degrees of that, and have a | ot of synptons,
that inmmune factors mght, in fact, be playing a

role in those
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So that needs to be taken into
consideration. So, for nmost of the trials that |
aminvolved with, we have al ways said patients
shoul d have di abetes by ADA criteria. Secondly,

t hey should have stable netabolic control. Three,
certain categories of disease should be rul ed out,
i ke other diabetic neuropathies.

6 to 8 percent of a diabetic cohort have
ot her kinds of neuropathy. |If you don't put them
aside, you are mxing up the trial. Then you go on
fromthere to exclude patients with overl apping
neur ol ogi cal disease. |If they have Freidreich's
attacks in addition to diabetic neuropathy, you are
not going to be able to tease it out. So other
neur ol ogi cal di seases need to be sorted out.

Then the question of what degree of
met abol i ¢ control should they have before you put
theminto the study. The ADA criteria now hold
that you should try and be--you know, people in the
audi ence shoul d know this nuch better than I
do- - bel ow 8 percent on the glycated henogl obin or
maybe even on the henopgl obin ALC

Now, on the other hand, you don't want to
excl ude such patients fromtrials if they can't get

that level of control. But that is a big area of
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concern. |If they have, in addition, a little
uremia, the urenmia, itself, can cause neuropathy so
that has to be a factor that has to be consi dered.

So it is a very conplex issue, actually,
the inclusion and exclusion criteria. But | think
it begins with a clear focus on what you are trying
to inprove and that nmakes a big difference.

For exanple, one drug might affect--you
m ght be aimng at the synptomatic group so you
clearly have to pick Stage 2 patients. O her
patients, you are trying to influence inpairnents
so you have to have a mlder group that you are
st udyi ng.

Well, | have spoken too nuch.

DR. KATZ: You have hit on a lot of
critical issues that | amsure we will discussing
at length and | appreciate that. Wat | would like
to do is just sunmarize sone of the key points you
made for the purpose of noving the discussion,
focussi ng the di scussion

It sounds |ike what you are saying is
that, nunber one, for patients to be included in a
clinical trial for distal sensory pol yneuropathy
and di abetes that, number one, we ought to exclude

ot her types of diabetic neuropathy and there shoul d
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be some sort of algorithmor operation or proviso
that requires a neurologist to exclude those other
di abeti ¢ neuropat hi es.

Secondly, it would be inportant to excl ude
a nondi abetic cause of a peripheral pol yneuropathy
such as vitam n deficiency, alcohol, what have you
Those points seem cl ear enough al t hough, in ny
experience reading results of clinical trials, it
is not usually done.

Third, we have to be careful in accepting
patients with urem a which may be due to di abetes
into the trial or at least potentially | ook at
those patients differently. Fourth, there nmay even
be subtypes within what we usually lunp together as
di abeti c sensory pol yneuropathy that, although we
don't have any technol ogy now to tease those
di fferent subtypes out, there nay be ways of
approaching that that we ought to keep in mnd, one
bei ng potentially tracking which subgroup of
pati ents has nephropathy and retinopathy since they
may be different than patients w th neuropathy that
don't.

Have | captured everything you have said
as far as the entry criteria?

DR DYKE: Maybe al so add the point that
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try and use as objective a criteria for entry as
you can. Usually, that neans based on a nornative
study in which it is defined as an abnorma
percentil e.

DR. KATZ: Does anybody have any comments
specifically about the proposals that we have just
had put on the table with regard to entry criteria?
Dr. Rendell, you have been waiting for a while.

DR. RENDELL: Dr. Dyke wasn't here this
nmor ni ng when | raised just this question. The
question is, Peter, do you think there is a way to
tease out subtypes of what appear to be the same
di sease--in other words, diabetic sensory
pol yneur opat hy--and, specifically, do you think
there may be certain individuals who have
m crovascul ar di sease as the genesis of their
neur opat hy, others who have excessive oxidation as
the genesis, others who have abnornal al dose
reductase? |Is there any way to get at a possible
mul ti pl e heterogeneous etiology and then be able to
sel ect drugs that might treat one or the other
subt ype?

DR. DYKE: | can't answer it in any fina
way but | think the consensus is growi ng anbng nany

of us that, fromthe tine of the studies at Arhus,
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Denmar k, where they showed an associ ati on between
retinopathy and neuropat hy and nephropathy, and
there have been nany studies since that tine, that
there is, in general, an association

If you don't, in a given patient, have
this association, you may not, in fact, be dealing
with the nmetabolic diabetic pol yneuropathy.

The second trend that | think we are
seei ng that people are recognizing that there may
be ot her nechanisns that influence the expression
of generalized neuropathy. One of themis,
obvi ously, immune events. | was suggesting that
the sort of insulin neuropathy that people talk
about where it actually was described from M chi gan
in 1945 where a person who gets put on insulin
devel ops a synptomati c neuropathy and then, six
weeks | ater, inproves.

That is common experience. They are
referred to by the Brits as insulin neuropathies.
| amnot sure what that is. It could be metabolic
but it could also be i mune. One should be carefu
about that, | think, as a subgroup. So, npbst of
us, in our thinking about trials have tried to keep
that group out of it because we don't know what is

causing it.
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Then, clearly, you know the conpression
neuropat hies are a real confounding variable in
trials. Perkins and Vera Bril and soneone el se
just wote an article in which they were | ooking at
this question, can you tell the difference in the
el ect rophysi ol ogi cal features of patients who have
both clinical carpal-tunnel syndrone and diffuse
neur opat hy versus pol yneur opat hy.

They said, in their equation, that they
were not able to show a difference. | would Iike
to suggest a few things to your study, Vera, but
that can be done later. But the point is well
made. It is hard to separate out the
el ect rophysi ol ogi cal features which are from carpa
tunnel and which are from diffuse neuropat hy.

Then there is that whole group of the
radi cul opl exus neuropathies which is conming in |ike
gangbusters. There is no question there is an
i mmune conponent. So | think, at certain |levels,
one can do it.

DR. KATzZ: Dr. Bril, would you like to
make sone comments?

DR BRIL: | would agree totally with
Peter. W have to define the type of neuropathy we

are planning to study in any research trial. That
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is fundanental. | agree with Eva, you do need sone
clinical features buttressed by objective neasures,
el ectrophysi ol ogy plus or minus QST. | think those
are essential and they have been successful in

sel ecting popul ati ons.

I think what was interesting was that
there was no good el ectrophysiol ogi cal neasure to
differentiate the patients because, if you want to
get picky about it with el ectrophysiol ogy, you can
al nrost elimnate everybody with diabetic neuropathy
as having carpal tunnel and then you woul d never
have a patient in your study.

The reason we were trying to do this study
was to see if we could--various algorithms have
been suggested to me over the years such as the
difference in nedian sensory to ul nar sensory, the
difference in the anplitude ratio fromthe nedian
to sural, fromthe nedian to ulnar, a difference
with a proxinmal conduction to the dista
conducti on.

Yet nmultiple different
el ectrophysiological rules to try and separate
carpal tunnel in someone with diabetic neuropathy
fromthe di ffuse neuropathy had been suggested as

exclusionary rules. None of ny coll eagues knew
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whi ch was the best one. Everybody had a little
different rules.

The purpose of the study was to | ook at
patients with diabetes, |ook at who had clinica
neuropathy to find clinically in the way nost
neur ol ogi sts would do it, and then see if you could
separate those patients out fromthose with
neur opat hy by el ectrophysi ol ogy, and you couldn't.
You just couldn't.

You couldn't do it in those with diabetes
wi t hout neuropathy. You couldn't do it with
neuropathy. So, if you want to excl ude those
patients fromthe studies, it is not too rational
Certainly, you can't measure outconmes on the basis
of hand synptons, but the el ectrophysiol ogi ca
studies don't do the job. Therefore, you becone
exclusionary in a research trial, and this was the
only caution | had.

Definitely, you don't want to m X
| unbosacral pl exopathy with a diffuse sensory-notor
pol yneuropathy. Definitely, you don't want soneone
who only has hand synptons and no ot her evidence of
neuropathy at all. That is why you have the rul es.

But | amnot sure that someone with carpa

tunnel, for exanple, should just be elimnated.
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Now, this is really fine detail for this commttee
but that was the purpose of the paper. And yes;
would Iike to do a prospective study and find a
good el ectrophysi ol ogi cal neasure so that we could
send patients back to the neuroconduction |ab.

At this stage, | basically give thema
trial of therapy. | amnot very convinced of any
good neasure

DR. KATZ: Dr. Bitetti?

DR BITETTI: | wanted to nake a conment
that | think that how the drug gets labeled is
going to be relevant to the entry criteria in sone
ways, too, because it seens to ne that if we are
going to have very, very narrow entry criteria,
because we are now telling industry how to set up a
drug trial, that the nore narrow we nake it, are we
then going to only give thema |abel for that very,
very narrow section of this type of diabetic
neur opat hy.

I know | am junpi ng ahead, but depending
what we deci de about broad versus narrow | abeling,

I think that drug conpanies certainly want to think
about whomthey are entering in their origina
studies if that is going to detern ne whomthey get

a | abel for.
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DR KATZ: Is there a regulatory
perspective on that issue?

DR. McCORM CK:  There is no question that
the entry criteria that you set forth and use for
your clinical trials has an effect on what you have
in your |abel but | guess the question that | would
turn back to the commttee would be how rel evant do
you think, or how extrapol atabl e do you think, the
more narrow y defined popul ati on would be to the
general popul ation of patients with diabetic
neur opat hy.

DR. KATZ: Dr. Foster?

DR FOSTER. | sinplistically liken this
in study design to a football field where, on each
side of the field, you have got the yard arns. How
wi de those goal posts are going to be for the entry
criteria and how w de those goal posts are going to
be for the exit criteria for an eval uable patient |
think is sonething that the agency needs to think
about fromthe standpoint of the nature of this
di sease, the anount of drugs, all of the issues,
the conorbidities that we have tal ked about this
nmorning, so that we wind up with studies that are
generalizable to a broad popul ati on of fol ks but

that subset analysis done on the other end of the
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field after the study is over, post hoc
anal ysis--and there are designs that will
acconplish that.

So it would seemto nme that what | have
heard this norning, not being a neurologist, is
that there may be a multifocal scoring systemthat
woul d i nvol ve both subjective and objective
criteria for entry and a scoring systemthat would
be agreed upon by the investigators for at |east
pre-inclusion of those folks.

So, they might be Level 1, 2, 3, kind of
like a New York Heart Association classification
anal ogy. Then there would be a post hoc subset
anal ysis, but being able to nove the goal posts on
both sides. | think those types of designs are
inmportant to consider with a disease like this that
is so multifactori al

DR. KATZ: Dr. MlLesky?

DR McLESKY: | would agree with
everything that has been said. |In fact, obviously
froman industry perspective, we would like the
broadest claimthat is reasonable. |In fact, if we
limt the enrollnment criteria or tighten it down
so, so finely, would the generalizability be |ost,

nunber one. On the other hand, the tighter the
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enrollment criteria, the greater the likelihood we
will actually be able to show a result.

On the other hand, the tighter the
criteria we have, the slower the enroll nment
potentially would be which is also adverse. So it
is a delicate balance between the two extrenes.

DR KATZ: Dr. Dyke?

DR DYKE: Yes; | agree. You know, an
i ndication that | thought makes sense is that for
the netabolic diabetic sensory pol yneuropathy, the
aimis prevent or aneliorate the synptons and
i mpai rmrents of diabetic polyneuropathy. That is
broad. And that is doable, as | see it. And that
i s measurabl e because you clearly have, then--and
by inpairnment, | nean, broadly, inpairnent,
neur ol ogi cal signs, nerve-conduction abnormalities,
other tests of abnormalities.

VWhat we are all looking for is an
honest-to-god effect. |If one really could prevent
di abeti c pol yneuropathy, even the first five yards,
hopefully, the next fifty yards would be
preventable also, or if we could turn the direction
of neuropathy fromworsening to holding the sane or
even inproving, that is what we want.

So | think nost of us are | ooking for
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really hard evidence that a drug is efficacious.
Does it really affect the devel opment or the

wor seni ng of synptons and inpairnents taken
broadly. M concern is, though, that for

regul atory purposes, they must not nake the shoe
fit all persons or all diseases, was the point I
was nmeking, not to dimnish the scope of what we
are trying to do.

DR. KATZ: There is a question hanging in
the air and | just want to nmake sure that we
address it. Obviously, a drug that is effective
for hypertension is not effective for every person
with hypertension and a drug to | ower your
chol esterol is not effective for every person with
hi gh cholesterol. So, given the fact that no
matter what disease a drug is effective for, it
doesn't work for everyone with that disease.

Do people around the table feel that it
woul d be inappropriate to conduct trials in
patients with well-defined di abetes pol yneuropat hy
and not cranial neuropathy and radi cul opathy and
vitam n deficiency and those sorts of things? |If
those trials showed efficacy, do people around the
table feel that it would be inappropriate, then, to

| abel the drug as being efficacious for diabetes
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pol yneuropathy or is that too inappropriate a | eap?
Speci fic comments about that question?

Dr. Farrar?

DR FARRAR. Dr. Katz, what you have done
is to say what is the question again. | think the
issue, if you want a broad indication, then you
have to show that your drug works in the popul ation
that it is intended to work in. | agree with what
Dr. Dyke has said about the potential differences
in the underlying mechani sns for the disease.

On the other hand, there are two ways of
approaching it. One way is to look for only that

segnent of the population, test your drug only in

that segnent of the population. |t probably costs
alittle less although enrollment will be a
probl em

But if you only showit in that one
segnment, then | think there is a reason to believe
that you should get a | abel for only that one
segnment. Wat woul d make rmuch nore sense is to do
somet hing along the Iines of what Dr. Foster was
suggesti ng but post hoc suggests that you think of
it later and do it later.

I think you actually plan the study with

the intent of |ooking at the gl obal outcone in your
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entire group and then you specifically state in
your goals that you are going to |look at the
various subsets. If it turns out that your drug
only works in one of those subsets, then that is
the subset it should be used in.

If it turns out that it works, as you have
suggested, in sort of the same nunber of people but
in each of the various pieces that you want to
divide it into, then you get a general indication
because, as you say, not every drug works in every
person.

I think there are just some very clear
ways to approach it that nmake sense, and the sane
with other diseases. |If you have got different
ki nds of hypertension and your drug works in all of
them then that's fine. |If it doesn't, then you
shoul d use the specific one.

The last thing | think that is inportant
is that there is a ot of concern about inefficient
trials if you have lots of different potenti al
etiologies and you end up with relatively snal
di fferences between your groups. That is very true
if you insist on a nean val ue.

But there are ways to |l ook at the data

which cost only a very little bit in terns of the
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nunber of patients you need that actually allow you
to find very snmall differences between groups

wi t hout huge nunbers, and it has to do with the way
in which the analysis is conducted.

But you need to decide a prior what you
are going to do and then you need to do it. |
t hi nk whi chever nechani smyou pick, you ought to
get a | abel appropriate for that.

DR. BRIL: Before we go far with the
splitting, | need to ask Peter and, perhaps, you,
how you are identifying these subsets. Wen | see
my patients, maybe sometines they don't have rnuch
retinopathy or nephropathy but they usually have a
bit. | amnot seeing these subsets so clearly in
my clinical evaluation, my nerve conductions or
ST, the things | can neasures.

Soneti nmes, yes; they have just gone on
insulin. They have insulin neuritis. | agree with
that. That is really rare. The commpn patients
see, | can't split yet. Can you split themfor us?

DR. DYKE: No; | didn't want to go that
far. 1 think, obviously, we shouldn't think of
ocul ar-nmot or neuropathy as a conponent of diabetes
sensory pol yneuropathy. Yet, in many industry

trials, you know, frombeing a readi ng and
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qual i ty-assurance center, a |l ot of diabetol ogists
say it is diabetic polyneuropathy. They just |unp
it together and | think we shouldn't do that.

And we shoul d make clinical distinctions
of carpal -tunnel syndrome and ul nar neuropat hy.

And you do that at a clinical level. 1 don't think
you and | would differ on that.

The difficult ones are the sensory
pol yneur opat hi es from coexi sting causes whi ch does
happen. It has happened to ne. | have had a
patient in a trial and, four years later, | have
di scovered that her brother had the same sensory
neuropat hy and so, clearly, there was at |east the
possibility that that sensory neuropathy was
i nherited.

Al I was saying is that it may turn out
that, even in the sensory pol yneuropathy group,
there may be different causes and if we can pick
them out, we should try to do that.

DR. KATZ: Dr. Cornblath, you were
actually on deck next. Do you still have a
comrent ?

DR. CORNBLATH: | keep going back to what
was said very early which is we are sort of putting

the cart before the horse, and that is we need to
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hypot hesi s-drive these entry criteria to what it is
we think we are doing. So we have designed a
study, or at least the main criteria Peter
suggested, were for people who had synptomatic

di abeti c pol yneuropathy in which | am presuni ng
that the outcone was to sl ow progression

But we coul d design a study where nobody
had neuropathy if we were hoping to prevent--if we
had a drug that we thought, in people who had
di abetes but who didn't have neuropathy, would
prevent the devel opnent of neuropathy because this
data, again, has already shown that there is a
Wor seni ng.

So what | want us to be clear--and | do
believe that there are lots of these little
subsets, depending on how far down you want to
drill subjects, you can drill theminto |arge,
smal |l and nmotor-fiber function. You can drill them
by quantitative sensory testing variabilities. But
that doesn't matter until you decide what you think
you can affect.

For the industry people, | think the
problemis that there is no yet effective drug.

One of the things that we tal ked about this norning

in Eva's summary was part of that was inability to
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predet erm ne, based on the expected outcone
criteria, what mght happen in the popul ation

So it would be inportant, again, if you
t hought you were going to do NGF again, you would
want to enrich your popul ation or pure your
popul ation. In people who had sone small-fiber
dysfunction, that was neasurable at a site where
you thought you could change it. That woul d be
completely different when we | ooked at, for
exanpl e, NT3 which, unfortunately, has died. But
NTe is a large-fiber neurotrophic agent so you
woul d want peopl e where you had | arge fibers.

So they are all available. They are all
in there but | think it needs to be
hypot hesi s-dri ven based on your drug rather than
this black box of, "W will do sonething with
di abetic neuropathy."

DR. KATZ: | amgoing to try to go in
order. Dr. Wolf, you were next.

DR WOCOLF: To me, there seenms to be a
confusion, at least in nmy mnd, between the issue
of a proof-of-concept trial where the entry
criteria nmay have to be very tight to prove that
the drug has an action and a second trial after

that, where the generalizability could be tested.
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I think the criteria of entry for those
two kinds of trials may be very different.

DR. KATZ: Dr. Shafer, you were next.

DR SHAFER. Actually, | appreciate Dr.
Cornbl ath's going before ne because this is really
just followi ng up on your coment, this particul ar
commentary. | wonder if our taxonony is correct in
focusing so nmuch on di sease and not on nechani sm of
drug action.

Presunmably, there is sone nechani sm by
which the drug is acting which is why you think it
m ght be effective. If we think the drug is acting
in the periphery then, perhaps, the indication
woul d be a denonstration of a peripheral disease
whi ch woul d be something |ike the nerve biopsy
where you say, okay, we can see that there is
degeneration of the small and nyelinated nerves and
that will be the popul ati on which we think wll
benefit.

On the other hand, if we think the drug is
neuraxial in nature, then the entry criteria m ght
be denpbnstration of a response to a neuraxia
chal l enge as we tal ked about earlier. So, perhaps,
a way of thinking about it is not to try to

stratify patients by disease but rather what we
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think is the nechani sm by which the drug will work
and denonstration that mechanismis likely to be
effective in these patients.

DR CORNBLATH: | think we are saying the
sane thing.

DR. KATZ: Dr. Fel dman.

DR FELDVAN. Really, | was just going to
essentially say what Dr. Cornblath said that maybe,
at this point, rather than tal king about entry
criteria if we tal ked about potential endpoints
with sonme idea if we were tal king about a
smal | -fiber drug, a large-fiber drug or a drug that
may be efficacious in both types of disease, we
nm ght be able to make sonme headway.

DR. KATZ: In lieu of maki ng headway,
let's do sonething else. Just to deal with the

final issue that | think we need to deal with on

entry criteria and then | promise we will go on to
outcones. | know it is very exciting for
ever ybody.

Let's just talk, for a nonment, about
gl ucose control and how that should be dealt with
at entry. That is a big question that cones up all
the tinme. W have heard suggestions that synptons

may change in the context of increasingly tight
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gl ucose control, that that can have an effect on
nerve physi ol ogi ¢ nonitoring.

VWhat | evel of glucose control is required
has inplications for the ultimte target popul ation
that we are trying to generalize to so | wonder if
anyone has any conments about how to deal with
i ssues of glucose control upon entry into such
clinical trials.

Dr. Fel dman, would you like to continue?

DR FELDVAN: This is nmaking headway. |
can just tell you ny experience in being a
neur ol ogi st, not an endocri nol ogi st, but from ny
endocri nol ogy col | eagues who are al ways involved in
these trials, what they target for is stable
met abolic control, as Dr. Dyke nentioned, and
henogl obin Als in the range of 8 to 9 are
frequently maxi mum

I think sone trials have even accepted
henogl obin Als up to 10, but it would be unusual to
be greater than that. That is usually used as the
cut of f, hempgl obin Al, of course, in someone who
meets the ADA criteria for diabetes. The stable
met abolic control is, though, a very | oose
definition in ny experience and it is kind of the

endocrinol ogi st's inpression whether or not the
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pati ent has been under stable netabolic control

DR KATZ: Is that the problem that that
is not tightly defined enough what stable netabolic
control neans?

DR FELDVAN: Wen | was younger and nore
nai ve, | thought that when | entered all these Type
2 patients into ny studies, into our studies, that,
j ust because they would see us so frequently, they
woul d enter and get really better controlled. But
when these studies are long, which they are, a
year, two years, three years, sonetines there is a
small dip in control but usually they do have
stable metabolic control. It is not that entering
into a study--and that has really been our
experience at the University of M chigan and
think that is a relatively global experience that
sonetines there is a small effect. But, usually,
how they were controlled is how they will go back
to being controll ed.

Dr. Dyke?

DR. DYKE: Can we ask Dr. Ed Bayster maybe

to talk about this? W had a neeting recently with
a series of diabetologists, and he is a
di abet ol ogi st, where this issue was di scussed at

sone length. Ed, are you here?
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The issue frommny point of viewis, for
John's sake, why don't we include these people with
very high bl ood-sugar |evels because they cannot,
or they will not, get good control and they are the
ones that need ancillary treatnent. So, Ed, why
are you making this fuss about metabolic control?

DR KATZ: If you could just start with
any relevant disclosures. Those are the rules.

DR. BAYSTER | appreciate that. M nane
is Dr. Edward Bayster. | ama clinical research
physician with Lilly Research Laboratories in
Indiana as well as Cinical Associate Professor at
I ndi ana University School of Medicine.

The issue has conme up a nunber of tines,
as we have discussed trial design, on a number of
different levels. The issue at stake or at hand is
gl ucose control in the patient popul ati on which we
would like to study. The patient population is a
patient popul ation with diabetic neuropathy and
there are a nunber of epidem ol ogic studies that
have been done over the years that have pointed out
that this particular group of patients, on average,
have henogl obin Al1C | evel s that are nuch higher
than the popul ation, the diabetic population, in

gener al
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The question has always been is this the
cause for their neuropathy or, alternatively, are
they unable to obtain a better control because of
the fact that they have high glucose levels. So

that is the one side. On the other side, on the

regul atory side and from an approach to a study and

an ethical side in terns of taking care of these
patients, we want themto have the absol ute best
control that they can during the course of a

clinical trial or any kind of study.

Wth that in mnd, the ideal patient would

have di abetic neuropathy and perfect glucose
control when they cone into the study. However,
because of the fact that that perfect glucose
control, or that better glucose control, is
oftentimes inpossible in that patient popul ation,
what turns out or what is good enough

So there are a nunber of strategies that
one can then inplenent in an attenpt to offer that
patient the best glucose control during the study
by offering all the netabolic glucose-I|owering
drugs that are available to do that, to | ower
glucose and to offer the best control. Then that

patient, many tinmes, is entered into the study.

One approach that has been popul ati on that
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Julio Rosenstock actually published a very nice
abstract on about a year and a half or two years
ago at the American Di abetes Associati on suggested
that, quite possibly, three nonths of netabolic
control before the study for any patient with
gl ucoses that were under 12 or 13--henogl obin AlCs
under 12 or 13 percent, offered themthe optimm
chance for the best glucose control they can and
that if, indeed, at the end of that period they had
not gotten down to the nagic 7 or 8 percent, that
they were as good as they could be and that it
woul d be ethical, then, to continue or to study
that patient for diabetic neuropathy with the idea
that we had ethically offered themthe best
met abolic control or the best care that we could
with regard to their glucose control

Many tinmes, that included insulin therapy
and in the inplenmentation of insulin therapy.
Certainly, for long-termclinical trials for
pol yneur opat hy where addi ng i nsulin over the course
of a three or four-year study can confound the
outcones. It offered the opportunity to actually
start insulin in those patients in the three-nonth
period to then take one nore confoundi ng factor out

at the end of the day when you conme forward with
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your results.

So that is one possible approach to the
problem | hope that hel ps.

DR KATZ: Thank you very nuch.
appreciate that. Any other conments about the
i ssue of glucose control upon entry? Dr. Farrar?

DR FARRAR | think, at the end of the
day, the question becones why do we worry about
their level of control. | think the answer to that
i s because it has been well-denpnstrated that
i nprovi ng glucose control helps all of the
potential side effects of diabetes and, therefore,
what you need is a neasure at the beginning and the
end of your trial that will acconplish what Dr.

Fel dman was commenting on which is that there is a
stabl e | evel of whatever measure it is over the
course of the trial. That is what you are | ooking
for.

I think there are a nunber of ways of
doing that but, froma regul atory perspective, what
woul d make sense to nme is to ask that the measures
of anything that would potentially influence the
outcone of the trial be measured before and after
to be able to assess whether it had an influence

over what happened within the trial
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One last comrent on it which is that, as
sonmebody whose primary interest is in studying,
actually, the clinical care of patients, meaning
not the efficacy study which clearly needs to be
done but | ooking nore at the way in which patients
are actually treated, you can do that. The issue
wi th random zation is that you even out the two
groups. |If you add variance to your base
popul ation, you just need to expand the size of the
group.

I think there are ways of handling it.
What you need to be able to do froma regul atory
perspective and froman interpretive perspective is
to know what has happened to your patients over the
course of that period. \Whether the industry
deci des to have a three-nonth run-in or whether
they decide to only use one particular group or
whet her they decide just to wing it and see what
happens, if they have got the before-and-after
measures that are responsive enough to see the
difference, then, froma regul atory perspective, it
shoul d be fine.

DR KATZ: Dr. Bril, you were next.

DR. BRIL: | guess my question to

everybody woul d be since we know that, despite best
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efforts, there are patients out there with poor
control, and since they are the ones with the nost
frequent neuropathy and since, no matter how we
know that inproving their control will reduce
conplications, that the patient has to buy into it.

If they won't do it, is it truly ethica
to |l eave them out of these research trials? W are
ignoring them W are saying, "You can't contro
your sugars, you can't come into this study." They
are out there. They have the conplications. This
is not too ethical to nme because they have gone
through efforts to control their sugars.

They are on nmultiple oral hypoglycenics
and insulin and they are still out there with the
neur opat hy or whatever it is. So the ethics to nme
seemto be that we are excluding them So | would
ask the agency for their coments on this. Could
these people, if you have made efforts, cone in and
be random zed? This really bothers ne.

DR. McCORM CK:  There nmay be a nunber of
different ways that you could deal with the
patients who have particularly severe control. For
one thing, randonization should take care of some
of that.

The other thing that you m ght consider
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doing is stratifying the group, |ooking at those
wi th poor controls separately fromthose--or
stratifying before you random ze so that you have
the groups that are poorly control conpared the
wel | -controll ed groups so that you could have a
trial that would include all of those

DR BRIL: So there is no set |evel or
number of ALC that they nust hit?

DR. McCORM CK:  No.

DR BRIL: This is nore industry-driven
that it is--or is it FDA-driven?

DR. McCORM CK:  This may have been
FDA-driven at one point. | think this is sonething
we have really done a | ot of soul searching about
for the same reason. | think our position has been
nmore recently that we need to nake certain that
pati ents have the advantage of good--that, during
the trial, they have best efforts made to insure
good control so that they are not left to flounder
during a very prolonged trial, but not to
necessarily exclude them for poor control

DR KATZ: It sounds |ike nmany of these
comments, at least tangentially or at |east
indirectly, endorse the proposal that we heard to

give patients the opportunity to have the best
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control possible during sone sort of baseline
stabilization period, then include themall and
either stratify themor account for them sone way
in the analysis. | haven't heard any criticisns of
t hat approach yet.

Dr. Fel dman?

DR FELDVAN: | just wanted to coment.
One of the ideas | understood from our
endocrinol ogy col | eagues is that when patients are
in relatively good, |oosely good, netabolic
control, you are not going to be adding a | ot of
other nedications. |If they are under poor control,
even if they are in a trial, then they are going to
war rant ot her medications.

I can think of an exanple of three or four
patients in the Zenarestat trial that we had whose
control began to becone relatively poor where their
met forman was increased. Two of them bunped their
creatinine. Ws that fromthe Zenarestat which was
di sconti nued because of high creatinine or was that
fromthe met fornman?

So ny endocrinol ogy col | eagues have told
me that one of the reasons we are doing this is
because we don't really, truly understand the

toxicity of these drugs. As we keep adding
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different glucose-controlling agents to the drug we
are studying, we nay be getting interfering
effects.

Agai n, the FDA woul d know nmuch nore than

DR. McCORM CK:  Again, you do have a
control group that you can use to sort out sone of
those adverse events.

DR. KATZ: Ms. Del ph, you were next.

MS. DELPH. | think we need to
differentiate between stability of control and
| evel of control because it seens to nme that
stability of control tal ks about your trend, what
is the trend of your henogl obin A1C or whatever
whereas the |l evel of control says whether it is
good, bad or whatever.

I think that, for individuals who have
poor control, ethically, it would be inportant to
ensure that every effort is nade to inprove that
control but equally ethically, once every effort is
made, they should not be excluded sinply because of
the level of their control

If we are tal king about stability as well,
and, personally, | think that woul d be inportant,

to look at the trend pre-intervention in terns of
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gl ucose control but, also, | wonder whether it
woul d not be inportant to | ook at the trend of the
progressi on of the neuropathy before intervention

DR KATZ: Thank you

O her coment s?

DR. ARONSON: As | listen to the
di scussion, it strikes me that there are two
perfectly laudable issues on the table. One is
what can we do that is nost fair to test the
efficacy of the drug that we are wishing to test to
begin with and woul dn't we all ow oursel ves the
chance to do that best by only including those
patients that are best controlled.

On the other hand, it is certainly true
froman ethics standpoint that, by elimnating
those other patients, perhaps the greater najority
that are not likely to be tightly controlled, are
we serving the best good in the best way. | think,
again, it sort of comes back to what is our point.

Are we wishing to test the efficacy of
these drugs and design a trial in order to do that
and then should we go forward and see how we can
serve the better good the greatest. | just with to
have that point be made as well.

DR KATZ: Dr. Cornbl ath.
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DR CORNBLATH | think where a | ot of
this started in trials before was that there was
this general association with poor control and nore
severe neuropathy. Were the nore severe people
were elimnated was because, on average, they had
nmore severe neuropathy and it was thought they were
less likely to respond to the agents.

So | don't think it was necessarily done
because there was sone | evel of inequality or
discrimnation but, again, it was hypothesis
driven. It was driven by, "W don't think this is
going to help them Wy should we put themin the
trial,” A it won't help themand B, it will hurt
the trial. So | think that is where the genesis of
this was and we shouldn't forget that.

So | think there is good hypothesis reason
for certain of the drugs to exclude these people
because you don't really think you are going to
make an effect. That, then, may have inplications

for what you say in your "label," but there were
reasons to do it |ong ago.

DR KATZ: Dr. Dyke?

DR DYKE: It is clear fromthe

epi dem ol ogy data that the risk factors for

severity of disability sensory pol yneuropathy are
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ot her m crovascul ar conplications, notably indices
of neuropathy. The second nobst inportant one is
the average gl ycated henogl obin control tines the
duration of diabetes. The third one is type of

di abetes. So, in some ways, | have al ways argued
that it would be an advantage to take the nore
severe neuropathies for the restrictions of
ancillary treatnments because this is really what we
are tal king about. W are talking ancillary in
addition to glycenmic control. W are tal king about
ancillary treatnments.

Sol wuld like it to be used for those
nore severe patients. There is a further reason
The peopl e who have the nore severe neuropathies
tend to worsen to a greater extent over tine than
do the mld ones. So, froman industry point of
view, you stand a better chance of show ng an
effect given that the drug works in those nore
severe ones because the changes are nore rapid over
tinme.

So | can see the diabetol ogist's point of
vi ew. The concern about not putting very severe
di abetics into the study | think cones fromthe
di abetes comunity. They feel it is sort of

unethical, in a sense, if | can speak for them to
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i gnore their blood-sugar control and stick them
into a study, you know, this sort of idea.

So people want to cut it off at some
|l evel. | have always had the inclination that they
should all be in there, especially those--that you
shoul d have a wi ndow of time when you encourage
themto have good bl ood-sugar control. You m ght
even have an al gorithm of how you do that when they
exceed the levels that you set.

But, at sone point, you would allow them
in. But | think it is comng fromthe diabetic
community and, of course, one would have to defer
to themfor this decision about netabolic controls.
So one lives with it. But if | had a preference, |
woul d i nclude sone of those nore severe ones in
t hese studi es.

DR KATZ: Ms. Del ph?

M5. DELPH: Thanks. M conments were just
cover ed.

DR KATZ: | amgoing to sunmarize this
di scussi on and move on to the outcones neasurenent
issue. Wat | amhearing so far about the entry
criteria are the follow ng, and soneone can tell ne
if | amgetting it backwards.

First is that there is a need to decide a
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priori what type of neuropathy you are trying to
treat based on what you think your drug ought to be
doi ng and then you need to sel ect people whom you
think will be responsive to that treatnent.

Characterization of your neuropathy may
depend upon excludi ng other types of diabetic
neur opat hy than di stal -sensory pol yneuropat hy such
as thoracic radi cul opathy and crani al neuropathy et
cetera. It also may involve the exclusion of
nondi abeti ¢ neuropathies that may m nic diabetic
sensory pol yneuropathy |ike vitan n deficiencies,
et cetera.

The di abetes, itself, needs to be
di agnosed and the comrent we have is that it should
be ADA criteria. The diabetic neuropathy, itself,
shoul d be di agnosed by a conposite neasure which
includes clinical as well as el ectrophysiol ogic
criteria. What | seemto hear is that there is no
speci fic standard about which conposite diagnostic
approach one should use. Someone correct nme if |
am wong on that since it seenms |like there were a
nunber of currently avail abl e approaches. So,
correct me if that is not right.

O course the severity of the neuropathy

shoul d be staged at basel i ne based on whatever
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235
approach is chose. Lastly, glucose control upon
entry or upon random zation should be stable and
that stability is inportant but that tightness of
control is not, by itself, necessarily required
even though it could influence outconme and,
therefore, should be accounted for either in a
stratification or as a covariate or predictor of
risk.

Did | mss anything big or get anything
wong? Dr. Cornblath?

DR. CORNBLATH: | woul d probably change
the word when you say clinical features plus
neur ophysi ol ogy. | would probably change it to
ancillary studies so that potentially skin biopsy
could be included in that group so there would be
quantitative sensory testing, nerve conductions of
a variety of types, autononic function, whatever
there is in the termancillary studies so that none
of them are excl uded.

Qut come Measur es

DR. KATZ: Geat. CQutcone measures? What
do we know about what constitutes an outcone
measure that is nmeaningful to patients. W have
touched on this in a lot of different ways before.

Maybe soneone could just boil it down into what
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peopl e think would be the optiml choice for
outcone neasure in a clinical trial. Wuld anybody
like to tackle that?

Dr. Dyke?

DR. DYKE: | have thought a | ot of about
the i ssue of outconme neasure in diabetic neuropathy
especially for trials. | think there really are
four maj or groups of outcones, perhaps five. The
first one is synptons. The second one is
inmpairments. The third one is test results which
Dr. Cornblath just nentioned.

Then the fourth one would be tissue
alterations. The fifth one m ght be other outcone
measures of how well you are doing in work and
| ei sure and general health measures. | think it
depends on the trial that you are doing as to which
you choose or the proportion or the ratio of the
test which you use

For exanple, the natural history of
synptons in diabetic neuropathy is quite different
than the natural history of inpairnents. That
needs to be taken into account in designing a
trial.

We have noticed, and | nmentioned it a

little earlier, that not infrequently a patient
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gets rather severe positive sensory synptons; you
know, prickling, asleep nunbness, pain, |ancinating
pai n or constricting pain, deep aching pain and so
on. But, after a period of tine, that goes away.

So if, for exanple, you focus on those
synmptons and your goal is to nodify those synptons,
you probably need a shorter study than you do for
i mpai rment.  So, what kind of duration are you
going to use for the clinical trial depends on what
you are going to enphasize

So a synptomatic trial | think should be
relatively short because, obviously, you are going
to pick the people who are, if you like, in a down
phase. Then, by the natural history, people may
get better on his own or he may fluctuate. So you
are really better not to nake that a four-year
trial.

There now are some synptomatic trials
which are positive for periods of a nmonth, six
mont hs, and so on. For inpairnents, the Rochester
di abetic study is absolutely rock solid that you
need a long tinme. You sinply don't get the power
in a study unless you do it for about four years.

You can't overconme that by nunmbers. An

insight came with the OCCT. | can't think of the
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statistician's nane. Vera? Eva? The man from
George Washi ngton--Kahill--the one who did the
statistical--

DR KATZ: It will come to you. Go on

DR. DYKE: It is stopping ny flow of
t hought, though, is the problem

Dr. BRIL: Peter Lachin?

DR. DYKE: Yes. He told ne that they
didn't see an effect in the DCCT until four or five
years and then the data cane in |ike gangbusters.
In the Rochester diabetic study we have shown that
you see a large effect at about two years but you
don't see it much before that.

So, in an inpairment trial where you are
trying to get separation of the treatnent fromthe
pl acebo group, you sinply need tine. It is a nuch
nmore inportant variable than just the nunber of
patients. So if you are using a conposite score of
clinical inpairnment plus nerve conduction plus
sensation, | strongly recommend that you have at
| east a four-year trial

On the other hand, if you do a
conplications trial, that is you are waiting for
the foot to have a plantar ulcer or to have

Charcot's joints, you are tal king even a | onger
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1 time, at least data fromthe Sheffield group and
2 our data would support that. So it really does
3 depend what kind of a trial you are nmounting and
4 the endpoint.

5 DR KATZ: W wll have a specific

6 di scussi on about duration of trials nmomentarily.
7 That was a very useful introduction. | just want

8 to nake sure that we continue to--

9 DR. DYKE: Onh; you are not talking about
10 duration here. | slipped a gear. Sorry.
11 DR KATZ: No; it will come in handy in a

12 nonent .

13 Any ot her comments about outcone neasures
14 that are appropriate in these clinical trials?

15 DR. CORNBLATH: | nentioned this norning

16 again, | think part of the difficulty in this issue
17 is the fact that there is only--the biggest set of

18 data comes fromthe Rochester group using the

19 speci fic neasures that they have pioneered and are

20 quite good. It may be that, as | nentioned this

21 NIH report, in other populations or with other

22 measures, these time franes nmay, in fact, be

23 shortened substantially. W don't know that.

24 So, for exanple, if, rather than | ooking

25 at the great toe, we | ooked at the | eadi ng edge of
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where pin sensation was and | ooked for a change of,
let's argue, just for exanple, a centineter to go
one way, that may occur nmuch qui cker and you may be
able to detect it quicker, but we just don't know
that now. So there is a trenendous need for nore
natural -hi story studies in which nany nore of these
out conme neasures, or potential outcome nmeasures,
woul d be applied, particularly anbng ot her
popul ati ons because when we admit a patient to a
study in East Baltinore for a Mayo-desi gned study,
it is not clear whether, in fact, the rates of
change apply to the East Baltinore popul ation
That is one of the several concerns | have about
the fixation with four years or two years.

DR. KATZ: Dr. Feldman?

DR FELDVAN. Really, just to reiterate
what | said this nmorning, | do believe that a
composite score, as a primary endpoint, is a very
good idea. As Dr. Cornblath and Dr. Dyke said, a
clinical component for that conposite score that is
quantitative, | do think, though, that it needs to
be heavily based towards sensory inpairnent and not
nmot or inpairnment and then couple that with two
quantitative sensory tests, vibration for |arge

fiber, cooling for nore snmall-fiber nodalities and
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then, finally, couple that with sone type of
conposite nerve-conducti on score, the one that Dr.
Dyke uses that has five nerves, the perineal, the
tibial and the sural with those different
conmponents | discussed today, | think is very good,
but a conposite score

I think that it is inportant that, at the
end of the day, we probably concur or agree that
there is not one single neasure that would give us
the honme run but we really do need a conposite
score for our primary endpoint.

DR. KATZ: If | amnot m sunderstandi ng
you, it sounds |ike you woul dn't necessarily choose
the NIS as your first choice because if its heavy
wei ghting towards proximal dysfunction and notor--

DR FELDVAN:. Peter, we were tal king about
that today in the NIS(LL). The conponent of it
that | think is probably less helpful and it is
really based on your own work are the Questions 17
through 24 that | ook at notor strength and the
parts that are definitely nore hel pful are your
questions, your two reflex questions and the four
sensory questi ons.

So even a nodified NIS(LL) or David has a

very nice tool that actually |ooks at gradient
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changes in sensation, so sonething that maybe woul d
enphasi ze sensory nore. | know your own work woul d
support that.

DR DYKE: | would agree. Were you do
want the weakness score is when you get into nore
severe varieties because, as you go, for exanple,
into the synptomatic 2As and Bs, you do get nuscle
weakness and you would want to record it. So if,

for exanple, you focus on a nore severe cohort,

don't drop off the notor weakness, | would say. A
mld one, an early one, | would agree.
Could | just speak also to the issue of

quantitative sensory testing. A consensus
statenment has been prepared by a special conmittee
of AAN on which | initially was a nmenber and then
dropped. It is going to be published, I
understand. Just to reiterate, vibration is a very
good neasure and there are good al gorithns now and
fast algorithns and good quantitative approaches to
| ook for the integrity of the al pha-beta sensory
fibers.

Cool is a good neasure of A-delta fibers.
Heat pain is a very good neasure of both
hyper al gesi a and hypoal gesia. Before patients get

hypoal gesi a, they get hyperal gesia. Just before
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| unch, soneone tal ked about that and it is a good
mar ker of small-fiber disease and should be used.
So we now have very good approaches for this, |
woul d say.

DR KATZ: It sounds |like what | am
hearing is that, at the nmonent, there is no
val i dat ed conposite-outcone neasure that woul d neet
everybody' s needs since we are sort of
deconstructi ng what has been done until this point.
Is that a msunderstanding, or is there a
state-of-the-art conposite-outcone neasure?

DR. DYKE: Could we restate that and just
say that different conposite neasures night be used
for different studies, for different outcones.

That woul d be fine.

DR KATZ: Dr. Farrar, | amreading your
m nd and you are going to make a comment about the
clinical neaningful ness of the conposite-outcone
questionnaires?

DR FARRAR  No.

DR KATZ: You're fired.

DR FARRAR That will cone later. | can
never resist tal king about that. Wat | wanted to
poi nt out, and Dr. Dyke has actually addressed it,

which is that the conposite nmeasure needs to neet
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the needs of the trial. Wat | think is inplicit
inthe NIS scale is an assunption that you begin
with sensory abnormalities. Wen you get worse,
you get notor abnornalities and that the two are
sonehow conparabl e, at |east in sone genera
magni t ude way.

So if you have both sensory and notor, you
are nmuch worse than if you have just sensory. |If
you have a little sensory, you are not as bad as if
you have a lot of sensory. | don't know that that
is true, but that clearly is an assunption of that
particul ar scal e.

I think it is inportant to realize that
conposite scales are nothing nore than a bunch of
different questions that are added up. There are
different ways of adding up the scale. You can add
themup as sinple nunbers. You can multiple one
times another. You can weight themdifferently.
You can do what Dick Gracely did with sone pain
scal es, neasure them agai nst sonething el se and see
who t hey work.

At the end of the day, the real question
is what Dr. Dyke said which is what is the question
that you are trying to answer in that trial. |If

you are studying a full range of people, which I am
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in favor of, you need a neasure that will be
responsive to change in that full range.

If that is motor, then sensory, then
refl exes or whatever it is, you need to be sure
that that is properly included. One point; if you
noti ced when the scal e was projected there--we
couldn't read it, but just by viewing it--the
nunmber of questions that are asked in the composite
scal e defines the wei ghting.

If you put three questions about sensory
and si x about notor, you nean to say that notor is
nmore inmportant than sensory or it may be that notor
is not as detectable as sensory and you need six in
order to achieve the sanme anobunt of sensitivity as
for the three sensory questi ons.

There is a whol e science that has
devel oped primarily around psychiatric nmeasures
| ooki ng at how scal es--psychiatric neasures and
education neasures. Actually, a lot of the best
wor k has been done with the SAT scores--but | ooking
at issue of how measures neasure.

At the risk of suggesting that we don't
rei nvent the wheel, there are sone very reasonable
and straightforward processes that you go through

to achi eve an understandi ng of what your outcone
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scale is neasuring, especially for conposites.
Sone of the things | have nentioned here
are fairly sinple but there are al so ot her ways of
maki ng the scale do the kinds of things you want.
Just to mention one other method, sonething called
the Womack, which is known to a nunber of you, is
used to neasure arthritis. The way that scale

works is it is graded so that it asks about whether

you can walk to the bathroom It then asks if you
can walk a block. It then asks if you can walk a
mle. It says, can you go up and down stairs.

The whol e purpose is that if you can only
wal k to the bathroom you get one point. |[|f you
can wal k a bl ock and, obviously, walk to the
bat hroom-it is usually not clear that you can't do
bot h--then you get two. If you can do that and
then three bl ocks, you get three, et cetera.

So that is a different way to construct
the scale. But | would suggest that, in terns of
| ooking at these things, ultimately the issue is
whet her the scal e measures what you want it to
measure and whether it gives you the right
wei ghting to the pieces that you want and that
depends on what you are studying and how t he scal es

are construct ed.
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DR DYKE: Can | just agree with that?
You know, we never conceived as the scal e being
sort of locked in cenment and, for different
pur poses, we use different conponents.

But | do want to neke the point that
neuropathy is the sumtotal of synptons and
di sparate inpairnents and test abnornalities and

outcomes. You need to be |ike an auto-body-shop

man who goes with his yellow pad to the weck of a

car and wites down, "In this car, the headlight

m ssing. The front wheel is gone. The notor needs

replacing,"” and adds it up. He ranks. Some score

of sone kind is needed.

In the eyes of fifty good nen and wonen

around the table, how you add that up or which
conponents you think may vary and there may be
better ways of doing it. But | think the

fundanmental idea is actually quite good

If I could just go back to the early days
of when the Social Security Adninistration set up

the criteria for how you were di sabl ed, they didn't

want to just know, can you wal k 50 feet and
additionally go to the toilet and do you need a
stick. They wanted to know has a scientist, a

doctor, also exam ned them and showed that they
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were al so inpaired

That is what we have been trying to do is
to give it that further evidence. | think it is
very good to have life scal es and what can you do,
but Ri chard Hughes has a scal e where, can you wal k
seven neters with a stick. Well, it depends on how

big the nurse is that is hel ping you, et cetera.

| agree with them but--well; enough said.

DR. KATZ: W are coming up on a break
monentarily. Before we use up the renmining couple
m nutes of our tine, | would just like to turn to
the FDA fol ks and see if there are any further
questions about pol yneuropathy trials that you
woul d Iike to hear addressed in the last couple of
m nutes of this session before we nmove on to pain
after the break. Anything else?

DR McCORM CK: | think we have covered
all that we wanted to hear about.

DR KATZ: Dr. Bril, you wanted to nmake a
coment ?

DR. BRIL: M only additional comrent--|
mean, the scales are just sunmaries of the synptons
and findings. You should use ancillary tests. As
long as we are not |ocked into ancillary tests

because they are going to change first, | think,
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before the synptons and si gns dependi ng on what
they are.

The thing with quality-of-life
instruments, if we select patients with mlder
neuropathy to go into these trials because they are
the ones who are going to respond, they may or nay
not have a lot of inmpairnment of quality of life.
So, if you are going to | ook for change in an
instrument, it would have to be inpaired to begin
with. There may need to be nore thought about
that, or you might have to stratify and subset
peopl e so that those who have inpairnents in
quality of life can be neasured for outcones | ater
of i nprovenent or not.

But not everybody is going to have a bad
quality of life, | think, at the beginning. So
have some concerns about that.

DR. KATZ: Ms. Del ph and then Dr. Wolf,
you will have the last comment. Go ahead, please.

DR DELPH | would like to urge that
what ever endpoint is chosen that it be something
that can be interpreted in a way that is meaningfu
in clinical practice so that adequate judgnments can
be made about whether or not it is going to be

beneficial and how beneficial it is going to be to
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a particular individual

I also have a question about whether or
not endpoi nts shoul d be separated, for exanple,
bet ween sensory and notor-type functions or between
the various types of nerves that are being studied.

DR. KATZ: Answers to that question?
think the conposite outcone neasures that are being
proposed do separate out those different things and
can be | ooked at individually.

DR DELPH But it was unclear if you are
| ooki ng at one conposite endpoi nt whether or not
you are just |unping them altogether or whether you
need to lunp themtogether kind of separately

DR KATZ: In other words, would the
components of the conposite-outcone measure be
anal yzed separately al so as secondary outcone
measures so you can gain insight as to whether the
motor fibers or the sensory fibers or what have you
are inproving differentially.

Any conments on that? |Is it traditional?
Is it appropriate to separate out all the separate
conponents or the nmain domains of the
conposi te-out conme neasure and | ook at them
separately as secondary endpoi nts?

The answer is yes.
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DR. CORNBLATH. Dr. Dyke and | were just
tal king. This has been done, for exanple, in the
other CIDP trials where the whole NI'S was used and
then t he weakness subset was | ooked at separately,
and you can see dramatic changes in that.

So it is certainly possible to do from
either a very large conposite or even a smaller
conposite. It is just a question, again, of asking
in advance what it is you want to ask

MS. DELPH: And powering the trial to be
able to interpret those.

DR. KATZ: Dr. MCormck? No? Dr. Wolf,
| ast comment ?

DR WOOLF: Just a concern that, in the
creation of these conmposites with all these
wei ghting of these different el enents, the
assunption may be--it hasn't been stated but it
often is inplicit that these are |inear scales
whereas, in fact, they may not be, that in
measuring them over periods of tine, the
sensitivity may be very different at the top end of
the scale and at the bottom So the significance
of any change needs to be understood in the |ight
that they may not be |inear.

DR KATZ: Yes. Validating these
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conposite outconme neasures occupi es professiona
psychonetricians and statisticians full-time all
around the globe. It is not an activity for people
who don't do it on a professional |evel and we
haven't certainly gotten into that discussion, and
I don't think we wll.

But, clearly, the professional nature of
that activity needs to be kept in nmind for those
who woul d take a peril of inventing their own and
seeing how it works.

Dr. McCormick, final comment?

DR. McCORM CK:  No; actually one | ast
question, if | mght. One thing that we touched on
alittle bit this norning and sone di scussi on about
pai n endpoints and effect sizes | would like the
comrittee to think about in the context of
neuropathy trials. Let's say we do finally have a
drug that really denonstrates an effect, let's say,
in arresting the course of disease or slow ng the
course of disease

What kind of effect size would you think
woul d be reasonable to see conpared to a pl acebo?

I guess we woul d be conparing the slopes of the two
arms of the study, conparing the placebo sl ope,

rate of decline, with the drug rate of decline.
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What woul d be a reasonabl e effect size that you
woul d accept that is clinically meaningful?

DR. KATZ: The first question, then, is
whi ch neasure one woul d use and the second question
i s what change in that neasure would be considered
clinically relevant in a Phase IIl trial of a drug
to sl ow down the progressi on of peripheral diabetic
neur opat hy.

So what measure and what change is
clinically neaningful ? Does anybody want to try to

propose an answer to that question?

DR DYKE: W tal ked about this at the St

Paul Peripheral Nerve Society four or five years
ago. At that tinme, we thought that it ought to be
at least two NIS lower-linb points. That is the
delta. Now, that sounds like a very snmall anount
but it is definable. It is the |east anpbunt of a
neur ol ogi cal abnormality that a neurol ogi st can
recogni ze on two sides of the body.

But the epidenm ol ogy data actually shows
that it is hard to get that kind of a result in
trials because there is noise in all of these
measurenents. Tinme is involved. These patients
are being treated with diabetes. But if you, in

fact, saw this degree of difference at the end of
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two years in otherwi se well-designed trials which
were truly double-blind, rigorously handled, if you
saw that kind of data, mpbst of us around that table
at that tinme thought that that would be a
meani ngf ul change.

I should tell you, there were respected
peopl e including P. K. Thomas of London who t hought
we shoul d just have statistical significance
because it is sort hard to get significance in big
trials with rough neasures and | ots of people
i nvol ved and so on

But we decided that and we needed, first
of all, areally well-designed trial, |arge enough
power to do the thing, double-blind and then we
ought to have statistical significance, an NI'S
score of two points. The epideniology data that we
produced cane later and it turned out it takes
quite a large trial for a long period of tine to
get that effect on the assunption that the
treatnent armof the trial is doing better than
pl acebo.

So that was our answer at that tine.

DR KATZ: | amnot sure that wll
necessarily get consensus on this question right

now in terns of the best outconme nmeasure and what
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t he best neani ngful change is.

Are there other thoughts on that? Dr.
Foster?

DR FOSTER. It would seemto nme, again
fromthe standpoint of the progressive nature of
this disease and your question about effect size,
is that effect size is not going to be a single
determination at X point in tine after the start of
the study. Instead, it will probably be a series
of where you would | ook at both rate and extent of
t he change, would you not.

So it would seemto ne that you woul d be
designing the trial sonewhat different than you
woul d, for instance, an antibiotic trial in
bacterem a, whether you do or you don't have
bacterema. |s that not true?

DR KATZ: It seenms to ne that whatever
out come nmeasure is chosen, it has to neet the one
criterion of being ultimately linked to sonme sort
of clinical benefit. Fromwhat | have heard today
so far, nyself--in fact, | took notes on
this--there are three studies that | heard about
that correlate change in sonme outconme neasure with
clinical benefit.

One was the increase in the vibratory
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t hreshol d which was correlated with foot ulcers.
The second one was the Sosenko study nentioned that
correlated changes in the thermal thresholds with
clinical outcone, if |I heard that correctly. And
then there was the change in perinea
nerve-conduction velocity which was correlated with
clinically evident neuropathy. | amnot sure if
that really neets the criterion of clinica
rel evance or not since that sounded |like a
physician's eval uation

What woul d peopl e feel about using sone of
these quantitative neasures, vibration threshold or
changes in thermal threshold as outcone neasures
since there already seens to be a benchmark for
clinical neaningful ness.

DR BRIL: W had tal ked about this, and
Peter just stepped out, | think, but if you are
tal ki ng about sl ow ng progression, what we had
di scussed at one tine a few years ago was a 50
percent slowi ng of the rate of progression know ng
that there is a nore rapid progression in those
wi th di abetic neuropathy conpared to age-rel ated
changes in nerve function that are usual

So if you could prevent the nore rapid

decline by at |east 50 percent, there was sone
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consensus that that was going to be meaningfu
regardl ess of the magnitude of that change, but
just that it was a 50 percent reduction

You coul d | ook at VPT and see if you
prevent people fromgetting to the 25-volt |eve
that predicts foot ulceration but you would have
to, then, know the rate of progression of VPT over
the years and that is nore problematic. So the
prevention of progression in whatever scal es may be
the way to go, or one of the ways to go, rather
than an absol ute magni tude of effect which becones
alittle problematic since you are not al ways sure
what magni tude you are going to neasure with tine.

DR KATZ: Dr. Feldman, | ast word for you

DR. FELDVAN: Thank you. What we have
done in the previous clinical trials, depending
upon what the primary efficacy point or points
were, since we know the rate of decline of these
points fromDr. Dyke's work and fromthe DCCT and
ot her epidem ol ogi cal studies, what was actually
aimed for was only a 20 percent change, a 20
percent change from pl acebo. That is how npbst of
these studies were powered. That is how the
zenerestat study was powered, for exanple.

Dr. Arezzo may be able to coment is that
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is how the Zopolrestat study was powered. | think
that is how the Al car study was al so powered. So a
20 percent change is what has been used previously.

Now, you are going to ask ne whether that
is clinically meaningful. You know, | sinply don't
know. | don't think we know if a 20 percent change
is clinically nmeaningful but the thought was a 20
percent change in a short duration. These studies
are mainly twelve nonths to two years.

DR KATZ: A fifteen-mnute break and we
Will return pronptly to start the pain session

[ Break. ]

Poi nt - Count er poi nt: Extrapol ati on of Findi ngs
from One Type of Neuropathy Pain
to Anot her Neuropathy Pain Condition

DR KATZ: W have a match com ng up, the
match of the century. There are bets being taken
out in the hallway if anybody is interested.

W will start the |ate-afternoon part of
our session on pain now. One of the major and nost
contentious issues as we have already gotten
glimers of today is whether one can extrapol ate
fromefficacy in one type of neuropathic pain to
other types of neuropathic pain and, if so, to what

extent can on extrapolate and is there such a thing
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as a drug that works for neuropathic pain in
gener al

So it was felt by the conference
organi zers that the best way to address that
controversy is to have two of our resident experts
take on the different perspectives in that
controversy.

So, without further ado, Dr. Dworkin and
Dr. Rowbot hom please share your thoughts on that
t opi c.

DR. DWORKIN: The way we are going to do
this is | amgoing to talk for ten mnutes. Then
Dr. M ke Rowbothomis going to do his prescription
and rebut what | have said for twelve mnutes, and
I amgoing to have the right of first refusal to
rebut what he said in another two minutes or, if
all the wind is out of nmy sails, we will just open
it up to questions. By the end of Mke's talk, al
the wind mght well be out of ny sails.

I do want to enphasize at the outset that,
interms of the positions we are presenting, the
position | am presenting and the position that M ke
is presenting, these were assigned to us on the
basis of a coin toss conducted by Dr. MCorm ck so

you shoul dn't necessarily think that what | am
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about to say in the next ten mnutes and what M ke
is going to follow ne and present in the next
m nutes after me is what we believe.

This is a true high-school -debate kind of
format where we are debati ng what we were assi ghed
to debate. So, without further ado--

[Slide.]

My presentation is a brief review of the
evi dence that supports separate neuropathy-pain
i ndications. In thinking about how to present this
evi dence, the rationale for separate
neur opat hy-pain indications, it seens to ne there
are three types of evidence supporting separate
i ndi cations.

One is that neuropathic-pain syndrones,
neur opat hy-pain conditions, | think sone of you
m ght refer to them as, have distinct patterns of
synmptons and signs. The second is that they have
uni que conbi nati ons of underlying pat hophysi ol ogi c
mechani sms.  And the third, and arguably the nost
important, is that there is specificity of
treatnment response already docunented in the
literature.

I amgoing to go through each of these in

order.
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[Slide.]

Starting with synptons and signs, this is
data that Dr. Brad Galer, who is in the audience,
has published in two articles, in Neurology in '97,
in Archives of PR in 1998, using the neuropathy
pai n scale that he and Mark Jensen publi shed.

What | think you can see fromthis slide,
and this is a bit of a glass half-full, glass
hal f-empty. \What | have done here is the plot the
profile of responses in these five groups of
patients, postherpetic neural gia, conplex
regi onal - pai n syndrone, Type 1, diabetic
pol yneur opat hy, peripheral -nerve injury and
Charcot-Marie tooth di sease, plot the responses of
the patients--these are averages--across these

seven itens or so on the neuropathy pain scale.

I have put an asterisk next to each of the

items where there are significant differences anong
the groups. So you can see, what is it, four of
the adjectives, that pain qualities differ anong
these groups--five, actually; sharp, cold,
sensitive, itchy and surface pain distinguish these
groups of patients. | think the conclusion of the
story, and | quote Dr. Galer, is assuming that pain

characteristics may reflect different underlying
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pai n pat hophysi ol ogi ¢ nechani sns, these data
suggest the possibility that the mechani sns that
produce postherpetic neural gia pain may be
different than those that produce pain in other
neur opat hy pai n syndrones.

So there is a separation anongst these
syndrones in their pattern, their profile, if you
will, of synptons, signs.

[Slide.]

Next, we all, | think, accept that the
preval ence of mechanical allodynia is quite
different in postherpetic neural gia and painfu
di abetic neuropathy. For PHN, there are data. At
| east three studi es have reported the preval ence of
mechani cal all odynia. This is alnost always,
al t hough not al ways, brush-evoked pain. It is
about 60 to 90 percent in PHN. | think we all
agree that it is quite a bit less in painful
di abetic neuropathy. | put down a guess of 20 to
30 percent. It might be Iower than that.

A recent publication out of Israel, an
open-1label trial of |onbtrigine concluded that the
mechani cal stimuli, paint-brush strokes, pin prick
and repeated pin prick, evoked only mninmal pain at

the first visit indicating that mechanica
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al | odyni a was negli gi bl e.

So not a lot of mechanical allodynia in
pai nful diabetic neuropathy but very prevalent in
PHN. So, the conclusion, with respect to synptons
and signs, is that they are different anong
neur opat hi ¢ pai n syndrones.

[Slide.]

Movi ng into nechanisns, Dr. difford Wolf
who is here with us, published this illustration a
nunber of years ago in The Lancet. | think there
islittle to disagree with in this overview di agram
of the underlying etiologies of neuropathic pain,
how t hose etiol ogies are a substrate of causes,
really, of different neuropathy pain nmechani sns
that cause different kinds of synptoms, both
stimul us-i ndependent pain and stinul us-evoked pain,
and then we have neuropathic syndromnes.

I think one inportant thing that is not
di scussed in detail in this diagramis nechani sns.
This is plural.

[Slide.]

We know from ot her publications of Dr.
Wolf's that there are nultiple neuropathic-pain
mechanisms. So this is a figure from anot her

recent article nechani sns of neuropathy pain and
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thi nk noci ceptive pain syndrones; ectopic
di scharges, central sensitization, synpathetic
mechani sms.  You are all famliar with this

[Slide.]

So this is nmy revision of Dr. Wolf's
figure. This | would propose is reality, that
there are lots of different nechanisns. Notice,
used a ying-yang icon here to illustrate the fact
that this is a debate.

These hypotheses, in this figure, are, as
| tried to enphasize here, for illustrative
purposes only. | don't want to spend any tine at
al | discussing whether | amright in proposing that
PHN, the mechani sms of PHN, are centra
sensitization and what else did | say, sprouting of
A-beta fibers into the superficial dorsal horn

The point of this figure, really, is to
illustrate that I think we would all agree that we
have got neuropathy pain syndrones, PHN, DPN
phantom linb or breast pain, trigem nal neuralgia,
i di opathic small-fiber sensory neuropathy and that
there are a whole |ot of different nechani sns that
sort in different conbinations with respect to
determning the pain in those syndromes. In fact,

if you look clearly at this fanciful illustration,
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there are only two syndrones here where | propose,
if you will, that the underlying nechani sns are
identical and that is diabetic pol yneuropathy and
i diopathic small-fiber sensory neuropathy.

| don't know if that is true or not but,
for illustrative purposes, if you believe that
mechani sm shoul d gui de treatnent and you believe
that sonething like this is reality, then the only
two syndromes on here where you coul d actually nake
the extrapolation to treatnent response in one
inplies efficacious treatnment, in the other would
be those syndrones, diabetic peripheral neuropathy
and idiopathic small-fiber sensory neuropathy
because the mechani sms of all these others are
di fferent conbinations.

I f anyone disagrees with that, | would
| ove to hear the disagreenent later on. So let's
end up with differential patterns of treatnent
response.

[Slide.]

We all know that the results of
pl acebo-controlled trials, as you can see goi ng
back to the 1960s, have established--and these are
consistent with clinical experience, of

course--have established carbanazepi ne as
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first-line therapy for trigemnal neuralgia. But,
as | say, at the bottom of the slide, no one thinks
carbamazepine is first-line therapy for any other
neur opat hy pai n syndrone.

Now, soneone sent ne a e-mail a week ago
who is not even aware of this debate urging nme to
make the point at this neeting that trigenina
neural gi a shouldn't be considered in this
di scussi on because it is just this peculiar
i di osyncratic neuropathy pain syndrone and not hi ng
that one woul d concl ude about trigeninal neural gia
has any rel evance to the other neuropathy pain
syndr ones.

So, even if we accept that argunment, there
is other evidence of differential treatnent
response.

[Slide.]

Here are two studi es and authors of these
studies are here with us this afternoon that
concluded amtriptyline is not superior to placebo
in painful HV peripheral neuropathy. O course,
everyone in this room | think, is aware that
amtriptyline, for many, nmany years, has been
considered first-line therapy in both diabetic

pai nful peripheral neuropathy and PHN based on a
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| arge nunber, at |east 13 and naybe nore,
randomi zed controlled trials in those two
neur opat hi ¢ pai n syndrones.

But here we have, if you will, replicate
evidence of the lack of efficacy of amitriptyline
in painful HV neuropathy. O course, one could
qui bble with these studi es and maybe Dr. Max, who
is an author on both of them wll quibble with the
conclusion but, in fact, this study titrated
patients to 100 nmilligranms of amtriptyline and
this study titrated patients to 75 nmilligranms of
amtriptyline and those are reasonabl e doses.

[Slide.]

Finally, and this is nmy last slide, two
studi es of dextronethorphan both of which concl ude
the sane. One is about to be published in
Anest hesi ol ogy sonetine in the next nmonth or two.
Let me read these by way of conclusion. |In the
first study published in Neurology in 1997, out of
Dr. Max's lab, the conclusion is, "In diabetic
neur opat hy, dextronet hor phan decreased pain
significantly relative to placebo. In PHN
dext r onet hor phan did not reduce pain
significantly."

In the nore recent study, dextromnethorphan
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is effective in a dose-related fashion in sel ected
patients with pai nful diabetic neuropathy. This
was not true of PHN suggesting a difference in pain
mechani snms between the two conditions.”

So | think very recent and quite
compel | i ng evidence that treatnent response on one
neur opat hy- pai n syndrone does not necessarily nean
that there is going to be treatnent response with
that agent in another neuropathy-pai n syndrone,
even one, as we all thought, as closely associated
with respect to treatnent response as PHN and DPN.
There is also a published study out of Dr. Max's
| aboratory showi ng | ack of efficacy of
dext ronet hor phan in facial neural gias of various
sorts. | just didn't have roomfor that on the
sl i de.

So that is the end of ny talk. The
conclusion fromthese three sets of evidence that
on distinct patterns of synptons and signs, unique
conbi nations, by and | arge, of underlying
pat hophysi ol ogi ¢ nmechani sns and evi dence of
differential treatnent response, even when we
woul dn't have expected it, dextronethorphan and
amtriptyline in HV sensory neuropathy | think

suggests that one can't nmake the extrapol ation from
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1 treatment in one or two or naybe even three

2 syndromes to treatment efficacy in neuropathy pain

3 across the board.

4 Thank you. It is Dr. Rowbothoms turn.

5 DR. ROABOTHOM  Now for the counterpoint.
6 You would think that, with this debate, it would be
7 natural for Bob to be the l|unper and ne, as

8 neur ol ogi st, be the splitter and Bob, as a

9 psychol ogi st, be the | unper.

10 [Slide.]
11 After all, Bob, where you feel the pain is
12 in the brain. But that is not the way it cane out

13 and, in fact, not only was | assigned the |unper, |
14 was assigned to be the lunpier of the two.

15 Al t hough Dr. MCorm ck apol ogi zed for the

16 typographical error in her nessage, | think it

17 actually fits. No matter how nuch | grind away on

18 this concept that neuropathic pain could be

19 considered all the sanme fromthe treatment

20 perspective, it is still going to be a rather | unpy
21 puddi ng because there are differences between the

22 di fferent syndrones.

23 So let ne just go through a few things.
24 [Slide.]
25 We have many different types of
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neuropat hic pain. They have di fferent mechani sns.
They have different clinical presentations. They
have varyi ng preval ences, varying di agnostic
criteria, all of which makes study of themquite
difficult. Mst of the trials that have been
performed for new drugs for neuropathic pain, the
maj ority have been in diabetic neuropathy and then
a smal | er nunber have been in postherpetic
neur al gi a.

There are sonme syndronmes where there is
really even a question as to whether or not the
pain is truly neuropathic. | had always considered
CRPS Type 1 or RSD to be a neuropathy pain because
t he nmechani sns seemto relate to abnormal function
of the nervous system But, even that concept, is
bei ng questi oned now.

I was at a talk that Howard Fi el ds gave
| ast week at our pain-interest group neeting and he
was saying that he didn't think it was a
neuropathic pain really but an inflammatory
disorder. So even all the old concepts are being
revisited.

[Slide.]

The problems with spitting are--let's just

|l ook at it froma couple of different perspectives.
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First of all, is there a distinctly different
response to defined interventions based on

diagnosis. | put there, "Just prove it," and
will go through a little bit of the data that Bob
showed.

There is a lot of variability in the
trials. W are so lacking in information to answer
sonme of these questions that | think it is up to
the scientific community and industry to try and
really prove whether or not different syndrones are
actually different froma treatnent perspective or
if there is a very broad overl ap

So, for exanple, |.V. lidocaine. Studies
that we conducted many years ago and open-| abe
studies prior to that have al so suggested that
neuropathic pain is nmuch nore likely to respond to
i ntravenous |idocai ne than other types of pain
di sorders, especially idiopathic pain or
muscul oskel etal pain.

My experience had been that patients with
central pain were quite unlikely to respond to |.W.
| i docaine. Then, sure enough, about a year ago, a
very nice study by Nadi ne Natal e working in France
came out showing that patients with central pain

did respond to |I.V. lidocaine. So that point is
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still up for grabs.

So there may be a difference between
neur opat hi ¢ pai n and nonneur opat hic pain for
i ntravenous |idocaine but that, as a group, there
doesn't seemto be any specific neuropathic pain
syndrone that is particularly unlikely to respond
to 1.V. lidocaine.

O course, some neuropathic pain disorders
are extrenely likely to respond to that. Patients
with trigem nal neural gia probably have an 80 to 90
percent chance of having their pain greatly
di m ni shed or even tenporarily abolished with an
i ntravenous |idocaine infusion

Second, what about tricyclics and
antidepressants. Tricyclics seemto be pretty
br oad- spect rum anal gesi cs for neuropathic pain and
probably the only type of neuropathic pain that
they haven't been well studied in is trigemna
neuralgia. | would argue that, for the patient who
i s unoperated and, therefore, has a nonnani pul at ed
trigem nal ganglion, the standard of care has been
to treat themw th a sodi um channel - bl ocki ng type
anti convul sant |ike carbamazepi ne.

But, that said, tricyclic antidepressants

are very potent sodi um channel blockers. There is
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every reason to believe that they probably woul d
work in this disorder if they were to be tried.
There really aren't good prospective negative
trials showi ng that carbanmazepi ne works and
sonething like anmitriptyline doesn't.

Just to underscore the potency of the
tricyclics as sodi um channel bl ockers, there was an
interesting small study in the anesthesia
literature where they actually showed that, in an
ani mal nodel, you could produce peripheral nerve
bl ock by injecting a tricyclic antidepressant. It
was that potent as a channel bl ocker.

The non-tricyclic antidepressants; is
there reason to think that they would be unlikely
to work in sonething like trigem nal neural gi a that
is so sensitive to sodi um channel bl ockers? Here,
there is just no information at all

There are really only a couple of
non-tricyclic antidepressants that have nuch
evi dence of efficacy and these are all the nixed
reupt ake or the nore adrenergic selective
antidepressants with nmuch | ess evidence for
efficacy and, in fact, good evidence that they are
not effective for pain with the serotonin-selective

drugs.
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So | think, fromthe antidepressant
perspective, we either don't know or can't really
make a strong case that there are di sease-specific
differences in response that are neaningful and
i mportant.

For opioids, again, trigemnal neural gia
bei ng sonewhat the exception because the pain is so
typically phasic by the tine you have got the
medi cation into your systemto try and treat an
attack of tick, of the electrical jabs in the face
that are characteristic of that, the attack woul d
have ended. So that study has never really even
been att enpt ed.

For all the other types of neuropathic
pain, to the extent that they have been studi ed,
there isn't a clear distinction showing that one
type of neuropathic pain is very responsive and al
the other types of neuropathic pain are
unresponsive. In fact, the problemis there is
really just too little study and al nobst no
publ i shed full-length papers on opioids for
neur opat hi ¢ pain.

Anti convul sants; again, probably the best
data is fromthe trials of gabapentin and

pregabal in where, for the nost part, all the
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di fferent neuropathic-pain disorders that have been
studi ed have been found responsive to that
particul ar pair of anticonvul sant drugs and, with
the exception of carbamazepi ne for postherpetic
neural gia where it failed and nore recently to

pi ramate, which is a sodi um channel bl ocker as well
as having other effects for diabetic neuropathy,
there hasn't been a lot of selectivity in that drug
category, either.

Per haps one coul d nake a case that the
topi cal nedications, capsaicin and topica
| idocaine, are selective for postherpetic neural gia
but that is probably, in part, at |east, because
they have not been studi ed systematically for
di sorders ot her than postherpetic neural gia.

The next point | want to bring upisis
there such a thing as a pure neuropathic-pain
syndrone. The answer to that is yes and no. A
patient with acute Zoster has neuropathic pain but
they al so have got trenmendous inflanmation al ong
the peripheral nerve trunk, changes associated with
inflammation all the way fromthe dorsal root and
the dorsal horn of the spinal cord all the way out
to the skin. So that is not a pure neuropathic

pain. Only when they end up in a chronic phase,
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six nonths or nore after their original Zoster
insult would they be considered nore or |less a pure
neur opat hi ¢ pai n.

Patients with spinal cord injury, you
could argue that that is pure neuropathic pain but,
probably, really in the circunstance where they
have sonething like an arterial-venous nal fornmation
that produces a spinal-cord stroke. But the
majority of the patients that are going to be seen
in practice are patients with traumatic spinal-cord
injury and they may have associ ated spi na
fracture, internal injuries or other kinds of
ti ssue damage fromthe original injury that can
give themnultiple reasons for their neuropathic
pain in addition to the spinal-cord injury.

Patients with nultiple sclerosis may have
many | esions. Wen we tried to do a study sone
years ago that included MS. patients, | was
surprised to see how many of them presented al nost
more like a fibronyalgia pattern. They hurt all
over. They had definite nultiple sclerosis. They
met all the | aboratory and inmaging criteria for
that disorder but their pains were not focal and
associated with distinct abnornmalities on neural gia

exam nation that one would typically associate with
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central pain such as would be seen with thalamc
stroke, for exanple.

Then, as Mtchell brought up a short time
ago, what about back pain or neck pain with
radi cul opathy. The problemthere is that
relatively few patients have a pure radi cul opat hy
wi t hout associ ated chronic neck pain or wthout
associ ated chroni c | ow back pai n.

I think that the people here fromindustry
woul d probably agree that trying to study | ow back
pain with or without radiculopathy is al nost the
third rail of trying to do studies of agents
primarily intended for neuropathic pain. It is a
tough population to work with. Because of all the
mechani cal factors involved, then it is a difficult
group.

| didn't put on this slide patients with
CRPS or RSD which is another conplicated group to
work with. They are difficult to recruit and they
often are quite unsuitable for clinical trials
because their pain disorders are often tied up in
litigation of one type or another

The next point is what about the
di agnostic certainty. Sone of these disorders, one

can nake a quite confident diagnosis. A patient
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with classic trigem nal neuralgia with, perhaps,
i magi ng evidence of an aberrant artery and no
underlying sensory deficit, that is a pretty firm
di agnosi s.

If you see a patient with acute Zoster and
they continue to have pain, that is about as easy a
di agnosi s as you can get. But, for some of these
other disorders, it can be fairly difficult to
really establish that the pain is primarily or
purely neuropathic and not due, in large part, to
ot her probl ens.

Then, turning to what Bob was sayi ng about
t he neuropat hi c-pain scale, the neuropathy pain
scale, with the different nechani sns, and echoing a
point that difford Wolf brought up earlier today
that, because of the inportance of CNS nechani sns,
there is very broad overlap anong all the different
neur opat hi c- pai n di sorders so that there may be
di stinct patterns between the different
neuropat hi c-pain disorders. This has been the
focus of a lot of the work in our |aboratory in San
Francisco the last five or six years.

There still is quite a bit of overlap
between the different disorders and there may be

enough overlap that it would take very |arge
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studies to try and really | ook at subtypes within
the disorder or distinct pathophysiologic
mechani sms to show that that had a very strong

i mpact on study outcone.

[Slide.]

Turning to some of the nmore practica
clinical-trial issues, | think, fromthe notes that
I was sent by Dr. MCormick before the neeting,
that we certainly want to encourage--there seens to
be universal agreement on this point if nothing
el se, that there should be encouragenent of
studyi ng a broad range of neuropathic-pain
di sorders, that many of the disorders that | listed
inm earlier slide are disorders that are really
quite rarely studied.

It has been difficult to convince people
to study central pain prospectively. Sone
disorders are really quite uncommon such as
adhesive arachnoiditis, a terrible pain problem
when it occurs but it would be particularly
difficult to do a clinical trial in a disorder that
i s that uncommon.

Al so, some of the disorders are difficult
to study froma clinical-trials perspective because

the population that is afflicted has nany other
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concomtant nedi cal problens. The average age of
patients in postherpetic-neuralgia trials is 74.

When we enter patients with that disorder
into sone of our trials, it nay take two pages to
list all the concomitant nedications they are on
for all their other problens. | have al ways
advocated for trying to have relatively broad and
straightforward inclusion criteria to try and all ow
as many good research candidates into trials as
possi bl e.

I n diabetic neuropathy, we have nore or
| ess given up on doing diabetic-neuropathy trials
because anyone who cones to a pain-research center
wi th diabetic neuropathy usually has pretty bad
di abeti ¢ neuropat hy and enough ot her diabetic
conplications or enough ot her sources of nerve
injury that they often just can't neet entry
criteria for a nmore typical industry-sponsored
st udy.

Then, as | nentioned, particularly with
back pain with radicul opathy, multiple sclerosis
and, to sone extent, postherpetic neuralgia, there
may be a fair anount of inhonogeneity within the
di sorder, within the population that has the

di sor der.
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Turning next to responsivity, there may be
di fferences by disorder in the overall response
rate. | would say that the one that is nost likely
to have a relatively | ow response rate would be the
different kinds of central pain. Patients with
spi nal -cord injury and post-stroke pain are
particularly difficult to treat.

The nmedical literature is littered with
the debris of failed trials where they couldn't
really show any change at all in pain. Diabetic
neuropat hi es had, if anything, the opposite problem
where the placebo response rate in sone studi es has
been so high as to make it nearly inpossible to
show a differential effect with the active
treat nment.

I n postherpetic neural gia, perhaps the
di sorder is just the opposite. The placebo
response rates in that disorder are quite | ow and
my own personal opinion on that has been that,
because there is such a high preval ence of
al l odynia that a patient, even if they thought they
were doing better, all they have to do is touch
their painful area and they very quickly get an
i ndex as to whether or not they are still in pain

or not.
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In fact, in sonme of our studies,
all odynia, alone, is really quite a robust outcone
nmeasur e.

[Slide.]

Let ne just leave you with this for Bob's
rebuttal is that perhaps there are a few specia
cases, postherpetic neural gia because of the
presence of allodynia, and the fact that it is a
neuropat hic disorder, it is a disease of the
nerves, but there is such prom nent involvenent in
t he skin.

In trigenm nal neural gia, perhaps, because
it is one of the only neuropathic pain disorders
that is extrenely responsive to surgery, to the
poi nt that surgery is essentially the first-Iine
treatnment once sinple nmedication interventions have
failed and where there does seemto be quite a
fairly strong shift towards response to sodi um

channel - bl ocki ng agents.

Sol will leave it to you, Bob, for your
rebutt al

DR DAWORKIN: | really don't have nuch of
a rebuttal. | think we want to get this open for
di scussion as quickly as possible. | would just

agree with Mke that | think, with respect to
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patterns of synptons and signs and of conbi nations
of underlying nechanisns, there is, obviously, a
kind of glass half-full, glass half-enpty, issue.

But | think, in working on this
presentation, the data that | have found nobst
compelling with respect to splitting is these two
negative trials of amtriptyline in HV sensory
neuropat hy and the two negative trials of
dextronet horphan in PHN in the context of two
positive trials of dextronethorphan in diabetic
neur opat hy.

Those four trials, |I think, are very, very
difficult to consider fromthe perspective of the
validity of |umping and having a broad
neur opat hi c- pai n indication

But that is all | have to say and | think

we should just throw it open for questions and then

general debate. Mtchell, an author of all four of
the trials, | amconsidering inportant in this
debat e.

DR. MAX: In the face of our four papers
that you argued should be in favor of splitting,
am going to argue that the FDA and the panel shoul d
consider lunping in terms of a genera

neur opat hi c-pain claim
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As | said, | think the nost inportant--the
exception | will nake to that is that we need to do
somet hi ng about nerve-root pain because you can't
tal k about neuropathic pain if you don't include
that. But | think we have had a conversation in
the past with Cynthia MCorm ck and Bob Rappaport
and | think you have said we don't know enough now
to know how to generali ze

| have got to say you are right. W
don't. It is clear we don't know enough. M only
argunment for consideration of some kind of genera
neuropathic-pain claimis that, if it is true and
this needs to be proven by sone nmarketing data, if
the goal of a general neuropathic claimwould
encourage industry to do nore trials, that is the
best way to answer your questions, to |earn about
it.

For exanple, the pregabalin program of
studies | think has told us nore about patterns of
pai n mechani snms than all the psychophysical studies
we have ever done in that there are many trials
that show gabapentin and pregabalin relieve
di abetic neuropathy in postherpetic neural gia and,
in one trial, doesn't relieve osteoarthritis and it

does not relieve the subset of people with
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radi cul ar pain.

So if a general claimwould encourage nore
trials, we would learn fromthem | suspect there
may be a way you can do it fairly. So | would just
like to put that possibility on the table.

DR. KATZ: Just a few points of order.
First of all, thanks very nmuch for doing a great
job. 1 think you both can sit down because this
conversation is going to go on for quite a while.
So thanks for pitching in.

I f people around the table could ask me
before they call people up fromthe audi ence, that
woul d be very hel pful since there are sonme rul es
that we have to follow that | amhearing a | ot
about. So if you could just run that through me,
pl ease, although we certainly appreciate your
comments and expertise, Mtchell

Let's go ahead then and open up the
conversation. The question at hand is does the
evi dence that we have available to us today support
the extrapol ation fromsuccess in one type of tria
to success in another. It may be worth a word or
two fromthe FDA fol ks to maybe remi nd the group on
what the requirenents are for the FDA to consider

extrapolation in that context or to consider broad
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| abeling. Would that be all right?

DR MCORMCK: | amnot really sure there
is any policy on this or basis or requirenent, that
is. | guess what we really need is--in order to
make a general claimfor neuropathic pain, that
inmplies that we know that all of the various
conponents are sinilar or respond simlarly to a
gi ven drug.

So, while, in response to Mtchell's
comment which is well taken, understanding that
there is a need to stimulate research, | think that
we are |looking for a stronger scientific
justification for naking that cut, that there
really is a basis for being able to link all of
these together rather than generalizing to
conditions that we really aren't sure are
responsive to a given drug.

So while there is no policy, | think we
need to have a good scientific basis for naking our
decisions and that is really what we are bringing
to the table today.

DR KATZ: Let ne just take a nonment and
sunmmari ze what | heard to be your argunments and
then we can bring it to the floor. | think it wll

hel p focus the discussion. So, Dr. Dworkin, |
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think your points were that you feel that
extrapol ati on, or you argue that extrapolation, is
not appropriate because the synptoms can be quite
different fromone neuropathic pain state to

anot her inplying that the nechani sns nmust be
different and, therefore, treatment responses nust
be different.

Dr. Rowbothom | think |I heard you say
that, well, all is speculative, you really can't
get a handle in nost individual cases exactly what
the mechani sms are. The fact is that,

i nhonogeneity, as you used the word, may be at

| east as great within neuropathic-pain syndrone as
across neuropathic-pain syndrone. So that argunent
about nechani sns being different, preventing
extrapol ati on may not hold any water.

| also, Dr. Dworkin, heard you summari ze
the literature that there is, in fact, a strong
current within the literature supporting
differences in treatnment responses across different
neuropat hic pain states and the two exanpl es you
gave were amitriptyline for H V neuropathy and
dext r onet hor phan showi ng efficacy in diabetic
neur opat hy and not in PHN.

I think the question that you raised,
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M ke, is that, are those the exceptions or are
those the rul es because we have these other cases
whi ch are, if anything, nuch nore well-studied
where we see gabapentin seens to have a relatively
broad spectrum of activity. Pregabalin sinilar for
neur opat hic pain conditions in which it has been
studied. Amitriptyline, yes; it doesn't work for
H V sensory neuropathy but seens to work for
everything el se that has been | ooked at
systematically.

I.V. lidocaine. You nentioned opioids and
there are other exanples of where broad spectrum
seens to be the characteristic of the different
agents. So, are the points that you made the
exception or are they the rule?

So those seemto be the argunents as
heard them Maybe we could now open it up to see
what peopl e think about those argunents for or
agai nst extrapol ati on.

M ke, pl ease?

DR. ASHBURN: | had a couple of remarks.
I will have nmy back to Dr. Max so then |I can take
shots at him Dr. Max used gabapentin as an
exanpl e and actually pointed out a couple of the

trials in general. | hope | don't misnane them or
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m sdescri be sone of the results of them but |
actually want to use themas an exanple for not

| unpi ng. Gabapentin may be effective in
postherpetic neuralgia. There is sone data to show
it mght be effective in diabetic sensory

pol yneur opat hy.

There is sone debate with regard to its
effectiveness for the treatnment of the radicular
component of |ow back pain. So what we think, what
I think, you will see when individual agents are
studied in different patient populations will nopst
likely be a variable response to different
indications since | think it is fairly clear that
there are lots of different nechani sns and one
medi cation is unlikely to be effective in a broad
spectrum of different indications.

I n addition, gabapentin has been
inplicated, if you will, in having other beneficia
effects that are taken advantage by clinicians that
may not necessarily lead to an indication of its
ef fectiveness in neuropathic pain such as many
physi cians believe that it enhances the anal gesic
ef fects of potent opioids when used in conbination
wi th potent opioids.

It is also thought by the psychiatry world
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to have anxiolytic effects which translate to

anal gesic effects in many patients who have ni xed
pain conditions. Wth that mxture, it is hard for
me to conceptualize how one could conbine all that
and then get a general indication for neuropathic
pain particularly since the end result is trying to
prepare a package insert that guides a physician

Ii ke me who does clinical practice on howto use
that agent in these variable different popul ations.

How woul d that be witten? How would I
| ook at outconmes? How would I, on an individua
patient faced with radi cul ar | ow back pain make a
clinical decision with regard to the risk versus
the potential benefits? Gabapentin does have
i nherent risk. Although it is a fairly safe drug,
there are significant dose-related side effects
that one has to struggle wth.

Many of the other agents that are used for
neuropathic pain also share those. So | guess that
it the point | ammaking is that, at this stage, a
broad indication for neuropathic pain, while being
a long-term objective mght be very difficult to
try to sort out because the different popul ations
are so different.

Utimately, it will be difficult, I think,
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to be able to wite an insert, or wite indications
to physicians, on how to use those nmedications in
an effective way across broad different patient
popul ati ons.

DR. KATZ: Oher perspectives on this
i ssue? Dr. Shafer?

DR SHAFER  Earlier, we tal ked about
di fferent taxonom es and havi ng a taxonony
organi zed by di sease or a taxonony organi zed by
mechanism Once again, we sort of endorsed the
i dea of taxonony organi zed by nechani sm but once
again we are back to splitting based upon a di sease
t axonony.

Since we keep coming back to this disease
rat her than the mechanism ny real question is are
we just sinply so ignorant about nechani snms and the
fact that patients will come and they will say, "I

have di abetes,"” but they won't say, "I have

smal | -fi ber disease," that we shoul d abandon
attenpts to organi ze this discussion al ong
mechani sms of neuropathy and just stay with the

di sease orientation or should we approach this, as
we did with the other discussion, along the lines

of mechani sns.

DR KATZ: Dr. Wolf? Do you have
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anything to say about nechani sm based approaches?

DR. WOOLF: | certainly heartily endorse
that. | think the problemis that we don't have a
full enough understandi ng of the nechani sns but,
even nore than that, we don't have the tools yet to
identify in patients what those mechani snms are.
Until we do, | think we are going to have to, in
the real world, deal with package inserts to give
instructions to clinicians.

But | think what it does raise is the
i ssue that syndronmes, and we di scussed this norning
for diabetic neuropathy, are not honbgeneous so
that M ke Rowbot hom has shown very clearly, and
am surprised he didn't actually nention this in his
tal k, that postherpetic neuralgia is not a
honogenous syndrone, that not every patient has
tactile allodynia and he believes that you can
identify different subgroups with different
mechani sns whi ch reasonably may respond
differentially to different forms of therapy.

So | really think, and what | find really
intriguing, is how much of the discussion this
nmor ni ng cones back--to tal k about generalizability
can only depend on the pharnmacol ogi cal activity of

the particular drug. |If it is going to potentially
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act across many nechani sns, then that may be
applicable. But, as we dissect out the nechanisns
and the nol ecul ar el ements, there are certainly
going to be sone drugs that are going to be very
specific in their action and that are al nost
certainly not going to be generalizabl e.

So | think it is going to have to be done
on a case-by-case basis. There are sone drugs,

I'i ke the opioids, which are not mechani smspecific.
They act to operate on nultiple sites in the
neuraxis to nodify sensory processing. They are
not affecting the mechani smof the pain. They are
produci ng an anal gesi a.

There are others such as sodi um channe
bl ockers that will only work on those situations
where there is abnormal sodi um channel expression
or nunber. So | think it is inappropriate to say
that, for all drugs, there may be an issue of
generalizability, that they need to be based on
what mechani sns are present, both in terns of the
di sease state and of the drug nechani sm

DR KATZ: It sounds |ike what you are
saying is that generalized activity needs to be
proven for each medicati on.

DR WOOLF: Right. | think there will be
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drugs that are generalizable and | think there wll
be others that aren't.

DR. KATZ: If | could just push you a
little bit further on that. Do you think that, at
| east in concept, there is a threshold that can be
crossed by whatever package of trials necessary to
get to the point where you can say, yes, this is
ef fective for neuropathic pain in general?

DR. WOOLF: Yes. | amnot going to define
what that threshold is here. Maybe collectively we
could, but I think it needs to be science driven in
the sane way that we now appreciate that Cox 2
inhibitors act by inhibiting Cox 2 and, if Cox 2 is
not induced, they are not going to have any action

I think we now are beginning to appreciate
that the data is not really that strong, that the
al pha 2 delta subunit of the cal ci um channel may be
the target for the gabapentinoids and this is a
subunit that is upregulated after nerve injury. |If
that is true across all fornms of nerve injury, then
one can make a scientific case why gabapentin and
pregabalin may act in the broad spectrum

But, as | said, there are other cases
where it is quite reasonable to suppose that an

alteration in vanaroid receptors may occur very
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specifically in a subgroup of patients in which
case the L1 antagonist will have a nuch nore
defined and small er indication.

DR KATZ: It sounds |ike what you are
saying is that, in concept, one could conceive of a
broad neuropathic pain-acting drug which
ultimately, when we get to that point, could be
determined scientifically through nmechani sm based
approaches but, in the nmeantinme, since we don't
have good nechani sm based approaches for people, it
i s possible that we could achi eve that goal through
ot her neans whi ch you have chosen not to define for
t he noment.

DR WOOLF: No; | amnot as defeatist as
that. | think we are at a position now where, as
we design our trials, we can attenpt to define
mechani sms as well. | think we need to use the
conventional methodology with all its Iimtations
but, in parallel with that, to try and get neasures
that at |east reflect the nmechanisns.

Bob showed his spaghetti junction of
mechani sns. We need to try and see which of those
are fantasy and which are reality. Certainly, we
don't have all the neasures to el aborate all of

t hem
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Q@ obal pain scores, as we all use, as
sinpl e, whether as a categorical scale or Brad
Gal er's--those are so crude. W all accept that
they are m ssing those elenents of the pain that
may be responsive to different forms of therapy.
So we are lunping themtogether and maybe | osing a
| ot of sensitivity.

So what | amarguing is that we need to
coll ect as nmuch data as possible, see how the
different elenents of the patient synptons and
signs respond the different treatments and try and
identify that in the context of the different
mechani sns that nmay be operating.

DR KATZ: Dr. Bril?

DR. BRIL: | was disappointed in the
results of tricyclics in the HV population that we
found because, if there was a | unping function, |
could have seen it nore with diffuse
pol yneuropat hi es that are painful, that are simlar
clinically, such as toxic or diabetic, because |
think the pain mechani sms are not necessarily

specific to the disease and | could have seen that.

But | have a little bit of difficulty with

just a stanp sayi ng neuropathic pain regardl ess of

the etiology because what if you have a
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carpal -tunnel patient. Shouldn't you be talking
about splints and deconpression rather than trying
a medi cation right up for carpal tunnel? Maybe
they need surgery.

So, if you were going to give a
neuropat hic pain indication, and this was in the
i nset, people may well msuse the nedications for
the indications you need. Sonething |ike
post herpetic neural gia or trigem nal neural gia,
which is treated basically with nedications and,
perhaps, surgery with trigemnal neuralgia really
late, | can understand, again, |unping.

But just neuropathic pain of all Kkinds
doesn't nmake nuch sense to me even w th what we
know now, and particularly the radicular question
| have a real problemtrying to |unp
radi cul opat hi es because there are so many ot her
modes of therapy for radicul opathies. So that
seens nore problematic froma nore basic point of
view even than the nol ecul ar level at all

DR. KATZ: Dr. Aronson?

DR. ARONSON: | was just going to

reiterate so many of the coments that were nmade

I guess, as | hear this discussion, it is alnbst an

artificial separation between |unping and
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separating. | think there nmay, indeed, be, as we
appreci ate better mechani sns of action,
commnal iti es across disease states and, if you
will, differential within a disease state that we
just sinply don't appreciate.

The fear | have is that we will find a
drug works for whatever that neans and however we
define it, but it is the right answer for all the
wr ong reasons because we just sinply don't know
what the reason is. So | think nechanismis so key
to drive this discussion rather than creating these
artificial silos of disease or mechani sm or
ef fecti veness.

I think we really nust drive this by
hypot hesi s i n the begi nning, what do we expect this
drug to do and why do we expect to do it and test
it in that sort of context.

DR KATZ: Dr. Dworkin?

DR DWORKIN: | want to argue a nonent for
| unpi ng since everyone is arguing, it seens, for
splitting. Wen | think about this issue, | can
i magi ne an indication, being conpletely naive to
the way the FDA thinks, that woul d be sonething
like pain in peripheral-nerve injury and that would

be supported, for exanple, by replicate trials in
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di abeti c peripheral neuropathy, a single positive
trial in PHN, a single positive trial in HV
neuropathy and a single trial in paxil neuropathy
that is positive, so a package of five trials
across four conditions, all of which were positive.

If a conpany had that kind of package, |
personal ly, can't think of a strong argunment why |
woul dn't be confortable with a |unped indication of
pai n from peri pheral -nerve injury.

Clearly, we could cone up with other
conditions that are not on this list that | just
came up with where the drug m ght not be
efficacious but this seens to ne like a |arge
enough sanple that |, personally, would be
confortable with lunping in that delimted way,
pai n from peri pheral -nerve injury.

DR KATZ: So you are saying that there
m ght be the possibility to split neuropathic pain
into | argi sh subdivisions where |unping mght be
appropri ate, peripheral being the exanple. ne
could al so i magi ne central where you tal k about
stroke or what have you.

DR DWORKIN: It is easier, in fact, for
central because there are fewer syndronmes so you

can kind of capture, sanple the universe of centra
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neur opat hi c- pai n syndrones easier, | think

DR KATZ: So it sounds like, while it is
not clear exactly what one would need to do the
cross that threshold of being broadly efficacious
for peripheral neuropathic pain, that there, at
| east conceptually, could be such a threshol d.

Since you are a lunper now, |let nme push
you a little bit further. Could you conceive of a
threshold that could be crossed with central pain,
the pain of spinal-cord injury, postherpetic
neural gi a which is probably m xed central and
peri pheral, peripheral types of pain where one
could actually becone a real |unper and say
neur opat hi ¢ pai n broadly.

DR. DAORKIN: | think, to follow the logic
of what | just did, if you had replicate trials in
one peri pheral neuropathic-pain syndrone and
replicate positive trials in central post-stroke
pai n, and the other peripheral syndrones |
menti oned and a single positive trial in
spinal-cord injury pain, a single positive trial in
MS pain, how could that not be justification for a
broad indication of neuropathic pain unnodified by
either central or peripheral

If the conpany had really sanpled the
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domain and, within the filing, had a couple of
replicate trials, one peripheral, one central, |
can't imagi ne an argurment why that wouldn't be a
broad i ndi cati on.

DR. KATZ: Even though there night be sone
syndrones in which that very medicati on m ght not
be efficacious and many patients within syndrones
in whom that medication night not be efficacious
whi ch, as we know, is the rule.

DR. DWORKIN: There are al ways way- out
exceptions. | think if you have sanpled the
uni ver se adequately, you have to just tolerate that
there m ght be an exception that shows up five
years down the road in a negative trial

DR. KATZ: Just to push you even a little
bit further on that, would you then cal
amtriptyline a drug that is efficacious broadly
for neuropathic pain given that the one exception,
as far as we know, is H'V neuropathy?

DR. DAWORKIN: | amtroubled by the
replicate negative trials in H V neuropat hy.

DR KATZ: But given that that is the one
syndrone that it seens not to be efficacious in,
that would seemto fit with your schene.

DR DWORKIN: I n fact, when you | ook at
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the other literature, what we have with
amtriptyline is a lot of positive trials in

di abetic neuropathy, a lot of positive trials in
PHN. There is a nice review of the literature by
Si ndrup and Yensen that everyone should have. |If
you | ook at that review, other than those trials in
PHN and DPN, there is a single positive trial in
post - mast ect omy-pai n syndronme and | think a single
positive trial in spinal-cord-injury pain.

So, in terms of random zed controlled
trials, it is not as good for amitriptyline as we
all kind of think every day in the clinic. It is
not the case that we have really sanpled the
spectrumwi th amtriptyline and found a | ot of
positive results. Amtriptyline and H V neuropat hy
is an exception.

So | don't know about amtriptyline. It
may not be as broadly an efficaci ous drug as we
think. But | would be surprised that, if one did
this programcorrectly with an opioid--1 personally
woul d be surprised if you didn't find efficacy
across many of these syndrones that woul d support a
broad i ndi cation.

DR KATZ: Dr. Shafer?

DR SHAFER. W seemto have genera
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agreenent that if we knew nechani sns, that would be
the right way to approach this. But we don't. W
are forced into a certain anount of enpiricismand
there is this cross between virtually all the
mechani sms in all of the states.

I wonder if the other nmeans, to take a
mechani stic approach, would be to actually
define--to use response to therapy which is how we
often | ook at nechani sns anyway, in which case a
strategy, sort of borrowing fromarns control,

m ght be a lunp-but-verify strategy where you say
this is broadly approved, but we will verify, by
therapeutic response in patients and then we will
put it on the sponsors to say, "If patients are
going to respond, they need to respond in three
weeks, in four weeks. |f they haven't responded,
we are assuming that this drug is not addressing
the mechani sm appropriately.”

DR KATZ: Are you suggesting, then, broad
| abeling in anticipation of evidence of efficacy?

DR. SHAFER: No. What | amsaying is that
| abeling would permt trying the drug out with
specific instructions that, were it not to be
effective in four weeks, that subsequent use would

basically be off-label, that there would be a tria
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period that would be part of the recommended
therapy with the drug and it was to be discontinued
if it did not reach--if it proved to be the w ong
nmechani sm

DR. KATZ: Ms. Del ph, you were next.

M5. DELPH: A couple of questions and a
comrent. Are there a m nimum nunber of disease
states that you think a drug should be tested in or
conditions that a drug should be tested in before
you can lunmp it and give it a broad indication?
Secondl y, what about the use of animal nodels? Are
there specific animal nodels that can be used to
predi ct response even though patient popul ations
may not be tested if you can't do all of then?

The final comment. To the best of ny
know edge, HIV neuropathy, itself, is not a uniform
di sease. You have neuropathy secondary to H 'V
di sease, itself, neuropathy secondary to toxicity
fromdrugs |ike didanosine, stavudi ne and so on
So | have a question about H V neuropathy as an
entity in and of itself, whether that can be just
| ooked at as one entity.

DR KATZ: Dr. Rowbot hon?

DR. ROABOTHOM | am gl ad you brought this

poi nt up because | was going to address sone of
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those anyway. | agree a lot with what difford
says and that is that there probably are sone drugs
that really should get a broad neuropathic-pain

| abel i ng because they seemto work in so nmany

di fferent syndrones.

The issue has gotten a little nore
complicated in that a disorder that previously
seenmed to be pretty drug-responsive, painfu
di abeti c neuropathy, was recently found to be
unresponsi ve to topiramte which,
phar macol ogi cal | y, has enough similarities to other
drugs that one would have expected that that would
succeed in that disorder. So the equation has
gotten a little bit nore conplicated because of
t hat .

Turning to HV and al so the probl em of
central pain, if you set a criteria for a broad
i ndi cation that said you have to show that it is
effective in some list of four or five disorders,
then that would rai se the bar, perhaps,
unaccept edly hi gh because sone pain di sorders seem
to be particularly difficult to treat.

Central pain, spinal-cord injury and
post-stroke pain, very difficult pain syndronmes to

treat, and HV neuropathy al so appears to be pretty
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stubborn, a pretty difficult disorder to treat. So
we don't want to, or at least | wouldn't want to,
suggest to the FDA--1 wouldn't want to encourage
the FDA to set their rules in such a way that there
woul d be a strong incentive for the pharmaceutica
industry to not study disorders like central pain
and H V neuropathy pain which are terrible, severe
probl enms that really need nore study because they
are unlikely to respond.

Certainly, no one is going to want to
study a disorder that never seens to get better
with nmedications; right? That is pretty obvious as
a bad idea economically. So what, perhaps, night
be a way to go would be to try and encourage good
studies in as nmany disorders as possible and, for
the ones that are difficult to nmanage in the sense
of being relatively unresponsive, to not
necessarily require those be included for pivota
trials but that they be included as part of your
safety data so that we do collect a | arge database
on these | ess-well-studied disorders like
Hl V- neuropat hy pain and central -pain di sorders

Hopeful Iy, with uniform enough guidelines
so that studies can be conpared with each other so

that gradually a | arge database can be accunul at ed
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307
and we can start to answer the question of are sone
types of peripheral-nerve-injury pain particularly
hard to treat. Are sonme areas of injury to the
central nervous system-does an injury there confer
a particularly bad prognosis as far as responsivity
to treatnent goes?

DR KATZ: | want to make sure
under stand what you are saying. It sounds like you
are saying that you wouldn't want the FDA to
require efficacy in all manner of diverse syndrones
in order to get any indication at all but that
studying themin syndromes with a track record
should | ead to those specific indications while, at
the same tinme, you would |i ke to see encouragenent
to study broad ranges of heterogeneous groups of
neur opat hi c-pain patients not necessarily with the
requi renent of showi ng efficacy but nore just to
see if there is a signal there efficacyw se and,
al so, to get safety data in these populations in
whomthe drug is likely to be used naybe of f-| abe
anyway, if | understood you correctly.

But | amstill not sure what your
perspective is on whether it is conceivable that
drugs coul d have broad ranging efficacy and be

| abel ed as such.
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DR. RONBOTHOM | think that there are
some drugs that should or can acquire a broad
neur opat hi c-pain | abel. What that would nean is
that their nechani smof action, where they work in
the nervous system is at a critically inportant
place. difford nentioned the opioids, opioid
receptors in so many different | ocations in the
central nervous system that really all the points
involved in the pain transm ssion and nodul ati on,
there is sone ability for opioids to influence the
signalling there

So that would certainly be a potenti al
category for a broad indication. To the extent
that we know it, drugs |ike gabapentin and possibly
pregabalin seemto be noving in that direction
The tricyclic antidepressants, partly because they
are such dirty drugs, they work on so nmany
different transmtter systens that they al so seem
to be fairly broad-spectrumdrugs for neuropathic
pai n.

So there certainly should be candi date
conmpounds out there that could acquire this kind of
| abeling. My point was to say yes to that question
but to also try and nake sure that the criteria are

set up so that we continue to acquire inportant
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i nformati on, especially about safety and
tolerability, in disorders that are |ess

wel | -studi ed rather than continuing to study

di abetic neuropathy and, to a nuch | esser extent,
post herpetic neural gi a over and over again.

DR. KATZ: It sounds |ike you Bob have
actual |y converged in your perspectives now. You
have both becone partial lunpers in the process of
this discussion. But, if | could just push you a
little bit further on some of these issues which is
what | like to do, as you know.

You spoke about studies in heterogenous
groups of neuropathic-pain patients as being usefu
because maybe they would identify efficacy signals
that otherwi se we would m ss because nobody is
going to do a trial on just patients with centra
dyski nest hesi a syndronme from spinal-cord injury or
what ever it is.

Woul d you see there being any rol e of
Phase Il clinical trials in patients with
het er ogeneous neur opat hi c- pai n di sorders which,
al though those trials may be very challenging to
see any out conmes because of the heterogeneity of
the patients, but if efficacy was shown, that that

could be a nore direct path to a broad
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neur opat hi c-pai n indication?

DR. ROABOTHOM If | understand you
correctly, what you are tal king about is a |arge
trial where there were a spectrum of definable
neur opat hi c-pain di sorders that would qualify a
potential subject for participation. So, for
exanpl e, they could have nmultiple sclerosis and
chronic pain related to that, foca
peri pheral -nerve injury, all these different
di sorders and then you woul d have a | arge study
| ooking at the overall broad spectrum of
neur opat hi ¢ pain, or what we |lunp together as
neur opat hic pain, and then, within that, substudies
that could, potentially, establish efficacy within
the conponent di sorders

I think that nmakes sense. That is
certainly a possible strategy.

DR. KATZ: Any other comments on that, on
the scientific justification for that approach?
John?

DR. FARRAR: Just a quick point. If you
put together a group of neuropathic-pain patients
and did a study, at the end of the day, | think
what | heard M ke say is you would then have to

| ook at the subgroups individually and show that,
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i n each subgroup, you had an effect as well.

DR KATZ: | didn't hear that. D d you
say that, M ke?

DR ROABOTHOM I'I1 let himfinish.

DR. FARRAR: Let ne be specific, | guess.
The point is that if you put together a
het er ogenous group and it was 50 percent diabetic
neur opat hy, 20 percent postherpetic neuralgia, a
smattering of this and a smattering of that, and
you showed that, on average, that group got better
I don't think that is evidence that it works in the
ot her groups.

I think, ultinmately, | end up being in the
same canp as Cifford, and others here, in the
sense that, w thout understanding the nechanism |
think it is inpossible to be able to say that a
drug works in everything.

I would like to make one ot her coment
which is that Cifford also said, | think, that
even if we know the nmechani sm predicting that
within an individual patient is going to be
somewhat difficult and | think Dr. Shafer suggested
a solution which is that we need to focus on not
only whether it works in that group but then a

study of why it works in particular subgroups
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because, as we know, it doesn't work in everybody,
i ke you sai d.

DR. KATZ: Just if | could understand you
alittle bit better. 1t sounds |ike what you are
saying is that, if you had a trial of heterogeneous
patients with neuropathic-pain, even though the
mean response or nunber of responders, whichever
out cone neasure you |like, was better in your
treatment group than your placebo group, you
woul dn't accept that as being broadly efficacious
for neuropathic pain because it was driven by a
subgroup of responders.

But if you had a trial of, say, sonething
i ke gabapentin in painful diabetic neuropathy in
whi ch only 30 or 40 percent of the patients
responded, driving the statistically significant
response in your treatnent group conpared to your
pl acebo, woul d you accept that as being indicative
of efficacy in painful diabetic neuropathy?

DR. FARRAR: Absolutely. In fact, in the
post herpetic neuralgia study, | would argue that it
is not the nean value of the pain that was
important. |If you |look at the paper that was
publ i shed, 37 percent, approxi mtely, depending on

how you define it, of the patients who got
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gabapentin got really better, neaning nobderate or
better, relief and only 15 in the placebo group.

Only a third of the patients got dramatic
i mprovenent. But you give it one patient who
hasn't had i nprovenent for ten years and they are
suddenly better, it is good evidence.

The second issue there, though, | think
sonmebody el se had nentioned, is the issue of
safety. |If the drug has very few side effects, or
serious side effects, anyway, you are nuch nore
inclined to be willing to try it in a person where
there is a one-in-three chance of it working.

If the drug is like amtriptyline, | am
going to be much less inclined to use it. | think
that there are very significant side effects,
especially in ol der populations, that worry ne a
great deal. So | think you have to make that
tradeoff.

DR KATZ: Again, just so | can fully
under stand, what is your scientific rationale for
accepting success in a trial like the gabapentin
trial when, in fact, the success is only driven by
a subgroup of responders when you are not willing
to accept success for heterogeneous, for broad

neur opat hi ¢ pain, when that success is al so again

file:///C|/Results/0516ANES.TXT (313 of 389) [5/30/2002 6:42:40 PM]



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

driven by a subgroup of responders.

DR. FARRAR: Because you can't predict
| ooki ng at person with postherpetic neural gia, at
| east not yet until MKke finishes his studies--we
can't predict who is going to be responding. W
can't divide the postherpetic-neuralgia group into
groups where sonme of themrespond, where there is a
subsection of themthat responded.

If we could do that, | would argue for
trying it only in that subgroup. But, until we can
do that, | think it is reasonable to try it in al
again because it is safe. What you are suggesting
is taking people that we actually think are
somewhat different or have sone differences that we
can define, nmixing themand then saying, because
30 percent of themrespond that, sonehow, everybody
in that group is the sane.

I think there is a very distinct
difference. |In the postherpetic-neural gic group,
we cannot identify, a priori, the differences.

Now, M ke has started doi ng some research that
hopefully will nove us toward being able to do
that. But, until that happens, | don't think we
can do it.

DR KATZ: Any regul atory perspectives on
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this issue of studying heterogeneous groups of
neur opat hi c- pain patients?

DR McCORM CK: | think that we are
answering the question that we are all struggling
with with an exanple. | think that to enbark in a
study that has a heterogeneous group is naking the
assunption that we al ready know that | unpi ng makes
sense. So | think that first we need to answer the
question does |unping nake sense before we
encourage trials in heterogeneous groups.

DR. DWORKIN: Stating the obvious, | think
we have all seen data with heterogeneous groups of
patients where the significant efficacy is based on
a subgroup of not responders but a subgroup based
on di agnosi s whi ch suggests you shoul dn't be
lunping, if the overall significant difference
comes from a subgroup of one diagnosis.

DR. KATZ: Does anyone el se have any fina
comments on the |lunping versus splitting issue?

Dr. Wolf?

DR WOOLF: Just to address the second
part of M. Del ph's question about ani mal nodel s
whi ch got | ost sonewhere along the line. | think
that is a very inportant issue and | think animal

nodel s need to be | ooked at as critically as we are
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| ooking at the clinical devel opnment of prograns.

There are many problens there. The
probl ens are that the ani mal nodel s have been
designed to reliably produce synptons that are
"pain related."” Some of them are designed to be
model s of disease. Very few are designed to be
nodel s of nmechani sns which is what we are aspiring
to. Again, we don't often know what nechani sns
operate in those nodels.

More significant is the problemthat all
we can neasure in animal nodel s are responses to
stimuli. W cannot neasure spontaneous pain which,
in diabetic neuropathy, is the biggest problem So
we use outcone neasures which are convenient but
may often be irrelevant such as heat. Hyperal gesia
i s the commpnest outcone neasure in animal nodel s
but is not a problemthat any patient ever
compl ai ns of .

I think one of the nbst significant issues
about predictors is that we can use doses in
ani mal s where humans woul dn't tolerate. It is very
difficult to nmeasure side effects such as dizziness
or sedation. So we can get effects in aninal
model s that we woul d never be able to escalate a

dose in a patient to get the equival ent effect.
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So | think animal nodels are essenti al
They are going to, obviously, always drive the
drug- devel opnent program but they are never going
to be a surrogate for human trials, in ny opinion

DR KATZ: Dr. Rowbot hon?

DR. ROABOTHOM One thing that | think is,
perhaps, a little separate fromthe regulatory
i ssues and that is that, as these trials are done,
we want to | ook at the group that is respondi ng and
the group that is not responding to see what we can
|l earn froma clinical-nmechanisns perspective as to
why those patients diverged into responders versus
nonr esponders.

The ot her aspect, the regul atory aspect,
is that there is a nodel for what we are tal king
about, | arge studies of m xed neuropathic pain in
the formof the pregabalin studies that have been
done where the study designs are relatively
simlar. It is a series of studies in different
di agnostic groups.

Their approach was to study sone
neur opat hic pain and then include sone disorders
that are thought to be nonneuropathic |ike
fi bronyal gia and osteoarthritis. The value in that

data, of course, as John Farrar knows really well,
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is that it is a gold mne of informati on about how
patients respond in general and pain
characteristics and all these other things.

But that is an approach that has al ready
been taken that is sinmlar to what we were talking
about before where if you |l ook at a variety of
chronic pain disorders including ones that are
known to be pretty treatable as well as ones that
are believed to be relatively refractory to
treatnent, that is a valid approach as |long as you
make sure that the nunmber of subjects studied with
each di agnosis i s enough that you have an
adequately powered | ook at that particular
di agnosi s.

DR. KATZ: Any final conmments about the
| unping versus splitting i ssue before we nove on?
Dr. MlLesky?

DR. McLESKY: Dr. Hertz actually raised
this issue | thought in response to a comment rea
early today when she was asked the question would
it make sense to do two pivotal trials that are
very simlar or would it nmake sense to do
potentially two separate trials that night
corroborate one another in potentially somewhat

di fferent popul ations?
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Speaki ng for industry, | think we would
like to have feedback. Maybe you could el aborate
on that just alittle bit nore, if you woul d.

Also, | would Iike feedback fromthe panel. If we
were going to lunp, if it did nmake sense to |unp
for a particular drug, how many different kinds of
pati ent popul ations would it nmake sense to test in
order to be able to logically | unmp?

DR. KATZ: Boy, | don't know that we are
going to get that today. Does anyone want to throw
any proposals or coments? Sharon?

DR. HERTZ: The conmment | nade about
replicating studies was not replicating different
di agnosti c popul ations but, within diabetic
neur opat hies, not to mnic the exact study design
at the sane center or group of centers but naybe to
take two neani ngful study designs in the diabetic
popul ati on across centers and then have a slightly
di fferent approach just to show that this wasn't
just one very, very large study which has a whol e
separ at e di scussi on.

So it really wasn't referable to different
di agnoses.

DR. KATZ: So it sounds |ike what you were

saying, Dr. Rowbothom was that repeating very
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simlar studies in different diagnostic popul ations
is very useful for characterizing the spectrum of
the drug where as Dr. Hertz is saying that, to
really prove the point about any individua
indication, two trials that support each other but
may not be completely identical could be an optinma
appr oach.

Bob?

DR DWORKIN. What | had said earlier, and
I guess | would stand by it, for
peri pheral -nerve-injury pain, | think four or five
different conditions for ne kind of is enough of a
sanpl e of the universe and, for central pain, three
because | just can't--beyond a certain point of
those nunbers, there are not that nmany syndrones
left.

DR KATZ: Dr. Wolf?

DR. WOOLF: To maybe expand the | unping
and splitting debate, as you are about to close it,
we haven't split in terns of different elements of
the pain so that if, for exanple, a drug could be
shown to act only on spontaneous pain and | eave
evoked pain unaffected, or the opposite, tactile
al | odyni a was sensitive, and tactile allodynia was

expressed across a different range of patients both
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peri pheral and central, what are the inplications
of that in terns of either trial design or
potential | abel?

Pati ent Popul ati ons

DR KATZ: | amgoing to use that actually
as a segue to nove on to the next topic which is
related to your question which is how should we
characterize our patients upon entry into a
neur opat hi c-pain trial, what tests shoul d be do,
what exam nation procedures, how can we define what
popul ati on we are dealing wth.

It seems |ike everybody agrees that we
should all be working towards trying to understand
better what patient characteristics mght confer a
responder status upon that patient eventually nmaybe
towar ds a mechani sm based approach to treating
these illnesses. So what do peopl e think about how
we shoul d be characterizing our patient popul ation

upon entry?

DR BRIL: | will start off. 1In the
specific case of diabetic neuropathy, | think we
need to establish the severity. | know | have been

involved in sonme trials in which the diagnosis was
assuned and very little i ndependent objective

measure was done ot her than synptons and signs, and
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those patients--this was a study of just pain.

But | think the studies are strengthened
by the information on better responsiveness in
those who have, say, a sural potential present
meani ng that staging of severity mght inprove the
trials and inprove our understandi ng and the
out cones.

So | think | would nake a recommendati on
or a suggestion that pain trials in diabetic
neur opat hy be not considered sinply studi es of
reduci ng pain but | ook at the severity and relate
it to the outcone.

DR KATZ: How would you do that,
specifically?

DR. BRIL: Specifically, at this point, by
doi ng sural -nerve conductions and splitting into
sural -nerve positive or sural-nerve absent. |
think the QST, the vibration-perception threshol ds
are a little less understood at this point. W
haven't divided them and | ooked at outcones so well
so that I would | ook on severity as stage by
sural -nerve responsi veness.

DR KATZ: Just to state the obvious,
duration of disease, severity of pain, all those

things, neurol ogical exam all those things. |
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don't think we will find any disagreenent about the
need to include those.

Dr. Farrar first, then Dr. Shafer.

DR FARRAR | think that we are limted
to a degree by what we know and that was said to a
great extent in our earlier discussion. | amvery
much in favor of taking a group of patients, let's
say, who have postherpetic neural gia and including
themall in a study in which we then neasure,
guess, the equivalent of a sural-nerve conduction
per haps | ooking at all odynia and nonal | odyni a,
measuring the nunber linmted by, obviously,
patients' tolerance for testing but neasuring a
number of different features that we think m ght
actually help to differentiate subgroups wthin
that overall disease category and then | ooking post
hoc at that, not |ooking for the answer but | ooking
for the hypothesis for the next study.

By that nechanism we can both study
conmpounds that may be useful as well as get sone
sense about the underlying nechani sns.

DR KATZ: So you are advocating
characterizing patients upon entry based on their
sensory abnormalities, basically?

DR FARRAR. Yes. Certainly, that is one
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of the conponents but it may also be that duration
of disease is inportant. |t may also be that the

| ocati on of the process, whether they were treated
aggressively early on or not, their age, et cetera.
There are obviously many features and you woul d
ultimately design or | ook at an etiol ogi c nodel and
a predictive nodel afterwards to try and generate
hypot heses for which groups respond and whi ch ones
don't.

DR KATZ: Dr. Rowbothom do you have any
comments on the appropriate of trying to
characterize patients in PHN trials based on
sensory abnornalities or other criteria?

DR RONBOTHOM The easiest one is to
characterize themin terms of the severity and
spaci al extent of allodynia. W use a foam paint
brush which is inexpensive and it is quite
reproducible. 1t is sonething that is suitable for
multicenter trials because it is quite easy to
train somebody how to do that in a reproducible
manner .

Sone of the nore specialized techni ques
that we have used, |ike capsaicin response and skin
bi opsy is much nore difficult or just nuch harder

on the patients. The capsaicin can be quite
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pai nful for themso that is not sonmething | would
real |y advocate applying | arge-scal e across al
di fferent kinds of compounds.

But, certainly, for that disorder,
al | odyni a shoul d--1 would very strongly advocate
that be foll owed.

DR KATZ: Brush allodynia? Anything
el se?

DR. ROABOTHOM | think that you get into
a conpl exity problemwhen you start trying to go
multicenter. W were involved in one small study
where there were four centers and we did very, very
detailed quantitative sensory testing and sensory
mappi ng. Al though we were able to come up with
pretty good agreenent in the measures, it was an
enornous anount of work to do that, and that was
four university-based centers that had al
previously published in that area beforehand.

So, if you start trying to go fromthere
into the nore typical nulticenter study where are
maybe ten or fifteen or twenty centers and you
start going nore into comunity-based practices,
then | think that |evel of sophistication starts
getting really difficult for a disorder |ike

post her peti c neural gi a.
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DR KATZ: Dr. Shafer?

DR SHAFER. | think | amjust stating the
obvi ous, but you had asked earlier about different
ki nds of pain, spontaneous pain, for exanple,
versus evoked pain. | would say that if a conpany
doesn't know if their drug is better for
spont aneous pai n versus evoked pain, they are not
ready to enter a pivotal Phase IlIl trial where they
sel ect one or the other.

There need to be some Phase Il trials to
figure out what it is they think their drug does
before they then get around to actually designing
that Phase Il trial and noving forward with it.

DR WOOLF: | think if you | ook at al npbst
every published trial, you won't find that data
avail abl e. These are gl obal scores. There is no
way of identifying whether it affects--nost
patients are never tested to see if they have
sti mul us- evoked pai n.

DR KATZ: \When it has been exani ned, when
it has been | ooked for, how different subtypes of
pai n respond to different nedi cations, can anyone
summari ze the results of that for us, trials where
peopl e have tried to segregate different types of

neuropat hic pain and see whether there is a
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differential treatnent response.

DR BRIL: | renenber fromreading in the
amtriptyline studies that the stabbing pain would
respond to it. So would burning pain. It is
difficult because sonme of the different types of
pai n respond to the same agents. They are not al
yes or no, respond or no respond, depending on
pain, plus the patients are not all stinulus-evoked
pai n or spontaneous pain. They tend to have a
m xture of pains and that is why you don't see it
in the studi es because they change all the tine.

So | amnot saying it not easy to drag
out, but what | have seen is--well, in the clinic,
the patients don't split into categories and, two,
I remenber the amtriptyline story on those pains
and carbanazepi ne was better for stabbing pain,

t hi nk, and not as good for burning. But | don't
renmenber all the details beyond that.

DR DWORKIN: Certainly this notion that
persists in the literature that the tricyclics are
good for kind of steady burning pain and
anticonvul sants are good for intermttent
paroxysmal pain. But, in fact, if you | ook at the
studi es that have assessed different kinds of pain,

the tricyclic studies that Mtchell has done and
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Soren Sindrup have found responsive of intermttent
pai n, ongoing pain and allodynia for tricyclics.

Peter Watson has found the sanme thing in
the Oxi Contin study in PHN. The gabapentin studies
haven't really | ooked at stinulus-evoked pain but
unpubl i shed anal yses of the MG Il short form show
a responsiveness to gabapentin irrespective of type
of pain.

So, in fact, the data we have suggests
that these three types of agents, if they work for
one type of pain, are very likely to work for other
types of pain and so there isn't a synptom
specificity.

DR KATZ: So | think we would all agree,
somebody correct ne if | amwong, that assessing
the different subtypes of neuropathic painis
important as we attenpt to learn nore and nore
about this phenonmenon and work towards a
mechani sm based approach but not to have hi gh hopes
because so far it hasn't panned out.

Is that a fair sumary?

DR, ROABOTHOM | amnot sure that | agree
that it hasn't panned out. Part of the reason why
I was not strongly advocating things |ike skin

bi opsy and capsaicin response is just that they are
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not easy to do. They are not easy to get anal yzed.
I think we need a little nmore data fromnore the

| evel of single-center or small multicenter studies
before you start trying to incorporate that into a
set of guidelines that would apply to industry as a
whol e.

So that was really nore ny caution, not
that they hadn't worked out. It is that there just
really wasn't really enough known yet to really
push strongly on them

DR KATZ: Fair enough.

Dr. Farrar, you were next.

DR FARRAR. | would like to just address
two issues to you and | et you decide as to how you
want to approach them but there are two other
i ssues that need to be addressed with regards to
pain specifically. One is whether patients who
have successfully been treated with another agent,
either simlar or not simlar, need to cone off
that agent before they are tried.

The second is whether or not multiple
therapeutic options are allowed the patient. In
specific, this cones up with cancer patients al
the time is that it would be unethical to take them

off of their opioids to study gabapentin. Wat we
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would do is to do an add-on trial, as is often
done with epilepsy drugs. Those are two areas that
we haven't covered

DR KATZ: Right. That is a great point.
That is actually on nmy list of miscellaneous things
to get toif we have time, and | hope that we do.
So let's hold that question for a second.

Are there any other comments about
characterization of patients on entry. It sounds
Ii ke we have advocacy for doing neurophysiol ogic
studi es for diabetic-neuropathy studi es and
presumabl y ot her pol yneuropathi es, at |east
assessing allodynia in such patients,
characterizing synptonms based on the specific type
and all the other things that | think are obvious.

Any ot her points about characteri zing
patient popul ations? Dr. Fel dnman?

DR. FELDVAN: Just a point that | know
Vera is well aware of but certainly
nerve-conducti on studi es as we have di scussed
primarily are good for large-fiber nodalities and
nost of the pain that we are discussing today are
smal | -fiber nodalities.

Vera, | had to step out for a nmonment, but

you are saying you want to use nerve-conduction
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studies just to get an idea of the severity of the
general i zed neur opat hy?

DR. BRIL: Yes. |In sonme previous studies,
the responsiveness to pain was in those who had
sural -nerve responses present. So it is staging
severity. It is just staging as you enter. |
mean, there is a role to look for neurotoxicity if
you thought you were going to get a toxic effect.
So, for safety, you mght do it. But, basically,
at the beginning for staging to try and subdi vi de
the patients.

Pri mary Endpoints

DR KATZ: Wsat should be the primary
endpoint in neuropathic pain in clinical trials?

DR. BRIL: Reduction of pain.

DR KATZ: Thank you. Anybody di sagree?

DR RENDELL: That, of course, seens to be
reasonabl e but one of the questions | have al ways
had is why do we only do such short-term pain
studi es? They are always twel ve weeks. The answer
to that is that is what the agency wants. But, is
that reasonabl e? The reason | am aski ng whet her
that is reasonable is because in the
di abeti c- neuropathy area we are now using pain

studies as a surrogate for studi es of actual
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di abetic neuropathy realizing we can't find any
drugs that will ever treat or neet the criteria for
approval of diabetic-neuropathy drugs. Wy are we
only going twelve weeks? Wy don't we go a year?
Wiy don't we go two years?

DR. KATZ: You are referring to
pl acebo-controlled trials that last that |ong,
nmonot her apy?

DR. RENDELL: The studies we are now doi ng
are very short-term They require that patients go
off all their other pain drugs but the problemis
compani es are sinply substituting pain studies for
di abeti c-neuropat hy studies. They are doing that
intentionally with the hope of getting approval

DR. KATZ: Anyone have any thoughts on
t hat ?

DR BRIL: Can | ask--the reason that |
see that patients have to come off their other
drugs and the reason | have al ways thought that was
a good idea for pain and pai nful neuropathy was
that there seens to be that refractory core of
pati ents who have pai nful neuropathy.

If you start recruiting these patients
into studies, you may be biasing yourself to a

failed study whereas if you have patients who are
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not on nultiple drugs, you stand a better chance of
showi ng efficacy. That is what | think. But maybe
that is just a wong opinion and maybe an add-on to
sonebody who is on two or three other drugs, and
add-on study, would still have the potential of
showi ng an effect.

DR RENDELL: Do we want patients with
such severe pain, at least in those studies that
are surrogates for diabetic-neuropathy studies?

DR KATZ: | aminterested in that point
about studi es on pain being used as surrogates for
di sease on occasion--1 was not aware of that.

DR RENDELL: What is happening the
conpani es are admitting that they cannot get a drug
approved for diabetic neuropathy. What they are

doing is they are using pain as a surrogate at this

poi nt .

DR. KATZ: Anyone have any know edge about
t hat ?

DR. RENDELL: Vera certainly does?

DR. BRIL: No. | don't think |I agree that
that is what happening. | do see that there are

medi cati ons being devel oped strictly for pain or
that are out there already, gabapentin being one,

and that is being studied nore now for control of
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pai nful synptons and different agents.

I know of novel antidepressants and nove
anticonvul sants that are being studied strictly for
the control of painful synptons. | do know of sone

agents that are being tested to reverse or

interfere with di sease progression, to halt or slow

down or reverse disease progression and that these
agents are being studied from multiple points the
way we di scussed earlier so that they are being
assessed with respect to their effect on
neur ol ogi cal deficits on exam nation and on
anci |l ary measures such as nerve conductions and
quantitative sensory threshol ds

Sone are being studied by the Peter Dyke
scal e conposite score. They are al so being | ooked
at with respect to their effect on synptons which
is what | think we all want. | nean, it would be
wonderful to have a specific agent that reduced
neur opat hi ¢ synptons and i nproved nerve function
and reduced the sensory | 0ss on exam

If you had an agent that did all of that,
it would be a trenmendous advance in the field
because we have nothing that does that.

DR. RENDELL: But is twelve weeks enough?

DR BRIL: But these studies that | am
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tal ki ng about are not just twelve weeks. The

twel ve-week studies are basically the ones that are
designed just to show an anal gesic effect for the
pai nful synptons the same as they are in

post herpetic neural gi a or whatever other pain thing
you want .

I think that the issue is alittle bit the
pl acebo-control group. It is difficult to go
beyond twel ve weeks. But perhaps you need | onger
studies to see if the pain really is sustained.
nean, that is not a bad idea.

DR. RENDELL: That is one of the
questions. Isn't one of the endpoints how | ong the
pain is relieved and what happens after the pain is
relieved.

DR KATZ: Dr. MCorm ck?

DR MCORM CK: | hear two questions. One
is the question of why are trials that are designed
to | ook at synptomatic relief of pain only three
months long? |s that the agency's standard and why
is that?

| think that we have considered three
nmont hs for nost conditions an adequate |ength of
time to determne that a drug is either working or

not working for synptomatic relief of pain. Now,
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that may not be correct and | would like to hear
further discussion on that point as to why | onger
trials mght be needed.

As to the other point of the twelve-week
trials in pain being used as a surrogate for
di sease progression, that has not been our
experience. Cearly, trials that are intended to
| ook at the progression of disease are far |onger
than that and all sponsors that have cone to us to
date have conme to us with that realization and with
that expectation that they are in trials for the
Il ong haul, that these are going to be very |ong
trials.

So | don't think there is a single sponsor
yet that has come to us. Now maybe these trials
that you are thinking of are still in the
conceptual phase but, for the npbst part, sponsors
that have come to us have not had the perception
that a three-nonth trial would suffice for an
al teration-of -di sease claim

DR. KATZ: Ms. Del ph, you were next.

M5. DELPH: | would like to add in the
di scussi on of safety when we are tal ki ng about
duration of trials because | would |ike to hear

what peopl e think woul d be an adequate duration for
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pivotal trials especially |ooking at safety and,
secondly, postnmarketing studies. | don't know if
you are going into the postmarketing period but
certainly, in HV where we have a | ot of fast-track
approval of drugs, one of the big, big, big
probl ems we have had is postnarketing safety
st udi es.

DR. RENDELL: In what respect?

M5. DELPH: CGetting conpanies to do them

DR KATZ: Let's focus on the duration of
trial issue and then we can tal k about safety
monitoring as well. Does anybody el se feel that
three nonths is not an adequate length for a tria
and you can be specific about what can be
acconpl i shed by longer trials.

Dr. Farrar?

DR FARRAR. | think it is inportant to
keep in mind that the two different |engths of
trial are going to answer different questions, both
of which are valid. | think it is up to the agency
to decide what it requires in order to do that.

The twel ve-week trial, the three nonth
trial, is does it work for any length of tinme that
is reasonable and three nonths is certainly a

reasonabl e period to consider. A year trial is
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does it then continue to work, and that is going to
be confounded by issues related to devel opnent of
tol erance, changes in the disease process and in a
host of other things.

A very reasonabl e question but | think a
different one. One of the issues, though, that is
very clear is that, in a synptomatic trial for
pain, it is unethical to allow sonebody to continue
in substantial pain for a | ong period of tine.

What that nmeans is that if you are tal king about a
trial for a year, you can't possibly expect a
patient to stay in the trial if they are not
getting an effect.

What that nmeans also is that the way you
woul d have to anal yze that data would be, then, to
| ook at success or failure, sort of a dichotonous
outcome. But it would be unethical to take
everybody of f their medicines and have them go for
a year.

There may be ways to structure it
differently and | woul d be open for--

DR KATZ: Dr. Rowbot hon?

DR. ROABOTHOM  There are two things that
have been brought up in the | ast couple of mnutes.

One is the issue of whether or not patients can be
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on other therapies that might alter their pain
while they are in clinical trial. The second one
is duration of treatnent in a blinded clinica
trial.

From the perspective of the persons that |
see with these different chronic-pain disorders, it
is very hard for themto see the possible benefit
for themas individuals to go into a
pl acebo-controlled trial of a drug that is, let's
say, in Phase Il when they have a 50:50 chance of
bei ng randomni zed to pl acebo and then they have no
access to the conpound open-1label afterwards. So
there is really nothing in it for them

So it is difficult enough just to convince
patients that, in the interest of medical science
or their own agenda, to try sonething when there is
nothing really for themat the end of the trial
Ei ght weeks has been | ong enough for many drugs to
separate quite clearly fromplacebo and twel ve
weeks, certain, if you can't show efficacy over
twel ve weeks, then | think that the drug doesn't
wor k for pain.

For disease nodification, of course a year
makes much nore sense. But | think from our

di scussions this norning it was pretty clear that
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if you focus just on peripheral nerve anatony or
physi ol ogy that that is very conplicated and is
only partially related to the conplaint of pain.
Conversely, going the other direction,
touching on what Dr. Shafer brought up this
morning, is that if you follow a pure
quality-of-life outcome neasure, there are so nmany
conponents in that--pain is just one of them-that
it also makes it difficult to show that your drug
is really working for pain and that is why the
patients are generally comng into the clinic is
they have pain and they want that to be relieved.
So | think twelve weeks is fine. | think
for a patient, especially sonebody with
post herpetic neuralgia, to say, "I want you to be
in a placebo-controlled study so you will get

pl acebo for the next twelve nonths," they woul d

say, "I am 78-years old. Twelve nmonths is a |ong
time for me. Thank you very nuch, but forget it."
I just don't think | could really advocate that.
Now, if they were allowed to be on their
ot her nedications and the purpose of the study was
to see if thermal -sensory function in their area of

shingles pain inmproved, if their allodynia was

going to get better, if we were going to do seria
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skin biopsies to look if the nerve fibers
normel i zed, those kinds of nmeasures, and they were
all owed to stay on other treatnents and we were
followi ng purely a di sease-nodification type of
paradigm then | don't think that woul d be such a
probl em

But, from a pure anal gesi a perspective,
twel ve weeks is a pretty long tinme for a subject.

DR KATZ: Dr. Shafer and then Dr.
Dwor ki n.

DR SHAFER Is there a role in these
chronic-pain studies for the way we woul d approach
an acute-pain study which would be essentially like
an opioid sparing. You wouldn't take a patient
post-op--so you don't get any pain relief but you
woul d t hem on PCA nor phi ne and you woul d | ook at
sparing. Are these patients on opioids or on
anot her drug which they can essentially
self-titrate and you can use that to assess the
effi cacy of the new nmeasure

DR. KATZ: Thoughts on that?

DR. ROABOTHOM That has been a problemin
trials, looking for opioid-sparing effect. If you
| ook at the two initial gabapentin trials that were

publ i shed, the subjects were allowed to us other
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medi cations. They were allowed to be on an opioid,
at least in the postherpetic neuralgia study. In
many of the clinical trials that we have been

i nvolved in, subjects are allowed to continue using
an opioid as long as it is sonething they
previously were on and they are on relatively

st abl e doses.

It is always possible that they are going
to reduce their dose during the treatnent trial and
so you woul d be showi ng an opi oi d-sparing effect.

It is a tough outconme neasure to really assess
because you woul d then be | ooking for a fairly
restricted group; okay, | want postherpetic
neural gia, they have got to have four out of ten
pain or worse and they have to be on opioids and
then have one of your measures be opioid sparing.

I think that is probably cutting it too
fine to be practical. | was referring really nore
to the ethical aspects where if you require
patients to go off all their nedications in order
to be in atrial and then it is a very long trial
with a placebo control, that is really difficult
for subjects.

What you tend to get in those trials

because we have done a couple of them and this is
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1 purely ny own person experience. This is, of
2 course, conpletely anecdotal; we get pretty stra

3 subj ects for those studies. You get people that

nge

4 either no one really believed that they had pain or
5 everything conpletely and totally failed and so,

6 therefore, they are just on nothing.

7 That is a bit of an unusual group. | ama
8 little nore confortable with the--and, again, | am
9 speaki ng from ny experience nmore on postherpetic

10 neur al gi a because that is such a kind of average

11 slice of the 55- to 80-year-old age range that they
12 are getting a little bit of response to sone things
13 but it is not really enough at the doses that they
14 can tolerate. So, therefore, they are interested
15 and are able to participate in the clinical trial
16 DR DWORKIN: | would like to second what
17 M ke said. | personally believe that three nonths
18 i s enough and, in fact, for a placebo-controlled

19 study of pain--in fact, | think I could argue that,
20 so if we are going to do three nonths, then that

21 shoul d certainly include any titration at the

22 beginning within the three nonths.

23 I think I could argue that eight weeks

24  woul d be enough to show durability. | don't know
25 what we woul d get for the extra nonth because | am

file:///C|/Results/0516ANES.TXT (343 of 389) [5/30/2002 6:42:41 PM]

343



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

har d- pressed to think of drugs where you | ose
efficacy fromweek 8 to 12. The original Nurontin
trials published in JAMA were ei ght-week trials and
I don't think any of us thinks that if those trials
had gone out to twel ve weeks that we woul d have

|l ost the efficacy of Nurontin versus placebo.

So | think that twelve weeks is nore than
enough and | think I mght even be confortable with
ei ght weeks.

DR KATZ: | amgoing to refocus the
di scussi on now back to the outcome measures because
it is very inportant that we address some questions
in that domain. | think that sonebody said, and
don't think that anybody di sagreed, that pain needs
to be the primary outcome neasure. | don't think
we need to qui bble about whether it is a VAS or a
nunerical rating scale or a categorical scale or
what ever .

What about secondary outcone neasures in
neuropathic-pain trials. Wat would be relevant?

I think that we all said that we shoul d
characterize the subtypes of pain as well to see if
there is any sort of differential effect on one
synpt om ver sus anot her.

We spoke about neasuring allodynia as an
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entry criteria for characterizing our patients and
I think we would all accept that as a rel evant

out come nmeasure as well. So, correct me if | am
wong. Any other secondary outcone neasures that
woul d be particularly inmportant in neuropathic-pain
trials?

Dr. Dworkin and then Dr. Farrar.

DR DWORKIN:  Sone kind of neasure or
measur es of psychol ogi cal distress, psychol ogi ca
psychosoci al norbidity, and then function, quality
of life, is the patient out going to the novies and
shoppi ng nore than they were before the trial
began? Those would be the other two cl asses.

DR. FARRAR: Very specifically, those
factors need to be neasured at the beginning of the
trial to serve as evidence that your two groups,
the placebo and the treatnent group, are, in fact,
the sane in ternms of the | evel of depression and
the level of function, and so on

They are also vital as outconme neasures
not necessarily because they should be the primary
out cone but because if | saw the pain getting
dramatically better but people didn't do any nore
and they stayed as depressed or got worse, you

woul d really begin to wonder whether it was just a
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chance finding.

What we are looking for, really, is to see
all of them headed in the right direction. |If that
is the case, then you feel nmuch nore confortable
with them So | amstrongly in favor of neasuring
at least those two and there is a lot of reason to
think that you ought to be | ooking at coping
mechani snms and what patients' expectations are with
the trial at the base because both of those clearly
i nfluence the potential outcone of the trial

DR KATZ: Speak a little bit nore about
the expectations issue, what you are tal king about
t here.

DR FARRAR This is an area that is
relatively newin terms of some of the ways that it
has been |l ooked at. But it is very clear that
patients' expectation for the effect of the drug
i nfluences their placebo response. |If patients
believe that that drug that they are going to be
tried on has a very significant possibility of
hel ping them then, whether or not they get the
real drug or not, they are going to have a better
expectation for it.

The opposite is also true. |If you try and

enroll sonebody in a trial of an nonsteroida
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antiinflammatory and they have tried it five tines
before and it has never worked but you are paying
them $300 so they are going to do it, it doesn't
matter whether the drug works or not. It is not
going to work for them

So | think it is inmportant that you
measure it up front in terns of understanding,
perhaps, why the trial either succeeded or failed
and then the expectation is not an issue that you
woul d neasure again as an outcone but it is very
clear that, at baseline, it could have an influence
over how your study ends up

DR KATZ: | had the opportunity to spend
some time with Patrick Wall at Mass Cenera
Hospital . Just before he died, he visited Boston
He summarized for ne everything that he had | earned
about the placebo effect in his years of
researching it, in just a few words, which is that
if you want to know who is going to have a pl acebo
ef fect, just ask them what they expect is going to
happen at the end of the trial and he can tell you
right up front who is going to have a pl acebo
effect and who is not. |t amazed himthat that
wasn't done routinely in the clinical trials.

It remains to be seen about that.
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DR BRIL: This is not exactly an endpoint
but the other thing that should be collected is
safety data for all of these drugs so you have this
bal ance between efficacy and safety and | am seeing
that nore with open-|abel extensions that are going
a year or so, that people are collecting nore
safety data to bal ance against the side effects
than agai nst the efficacy than had been done
bef or e.

DR KATZ: Dr. Shafer?

DR. SHAFER: | think this just
reenphasi zes perhaps ground we went over but if we
are tal king about strictly pain as the endpoint of
the trial, then, yes, we should neasure pain. But
if we are back to thinking to about things that are
nodi fyi ng di sease, then functional studies |ike
nerve-conducti on studi es maybe we be the
appropri ate endpoints rather than just pain,
itself.

DR DWORKIN:  Sonehow, we have |eft out
John's favorite neasure which is also my favorite
measure and that is sone patient rating of their
gl obal inpression of inprovement. | think that is
essential and awfully easy to get and may actually

be some kind of integration in the patient's mnd
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of pain relief and quality-of-life inprovenent and
sati sfaction and side effects and psychol ogi cal
di stress.

So that is essential

DR. KATZ: One question cones up fromtine
to time about the inclusion of quality of life as
an outcorme neasure. Does anybody feel that quality
of life should be a required coprinmary outcone
measure meaning that, let's say, for exanple, pain
was reduced but quality of Iife was not changed,
that that would constitute a failed trial? Anybody
in the room endorse that perspective

DR FARRAR | don't endorse the
perspective but I do want to nmake the point that
different quality-of-life scales have different
responsi veness. |If you use a scale that is not
going to respond, it won't respond. So if you were
going to require that, you would need to be very
careful about using the right kind of
quality-of-life scale designed for that specific
entity.

DR KATZ: It sounds |ike everybody agrees
that pain is pain and we don't need to second guess
it overly and quality of life is important as a

secondary outcome neasure but not as the sole
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required primary.

DR. BRIL: How nuch does pain have to
i mprove?

DR KATZ: John, tell us. How rmuch does
pai n have to inprove?

DR. FARRAR: It depends on the question
you are trying to answer, but if we take the point
of view of the patient, | think, ultimately, the
question is if you had a choice of taking this
medi ci ne or not, would you continue to take it.

For a chronic-pain study, | think ultinmately that
is the question.

For an acute-pain study, | think the
answer is a little easier because we know that, in
| ooki ng at whether drugs work or not--i.e., do
patients feel that they need to take an additiona
dose of nedication for that episode. So you give
somebody a study nedication and thirty mnutes
later, it should have worked.

At thirty mnutes, you say, "Is this good
enough, or do you want sonething el se?" Then they
can answer. |If it is not good enough, then you are
quite convinced that that is likely to be the case.
VWhat we have |l earned fromthat is that a change of

about 33 percent on a pain-intensity scale seens to
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correlate very nicely with that outcone.

There is sone data to suggest that
al though only in a couple of studies and it needs
to be replicated.

DR. RENDELL: Just to try to rephrase the
issue that | amtrying to get at with the I ength of
time of pain studies, if we are going to do pain
studies, we ought to limt themto pain. But if
you are going to try to add nmeasures of
functionality, it doesn't nake any sense to do that
in atwelve-week trial

There is a current trial schedul ed that
i nvol ves two sets of nerve conductions on two
separate days at begi nning and end of trial. That
just doesn't nmake sense. | don't care what
nerve-conducti on specialists say, you can't see a
chance in that short a period of tine.

DR. KATZ: Break for an official
announcenent. W have officially gone bel ow our
quorumif we were to need to take a vote on
anything. But we are perfectly fine to continue
our general discussion. Sorry for the
i nterruption.

Any further comrents on the issue of

out cone neasures and neuropathic-pain clinica
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trials? Have we m ssed anything inportant?

DR. FARRAR. One way of perhaps getting at
this issue of length of time, | think one of the
primary questions in the study that you woul d want
to look at for longer than three nonths is whether
or not the drug continues to provide benefit
because, as Mke and | think Bob, also, clearly
said, if it doesn't work by eight weeks, it is tine
to stop.

For prevention trials, preventing
progressi on of disease, that is a different issue,
very different. |In someone with pain, if you
haven't created sone benefit for them by eight
weeks, then it is not going to work at all. What
you may want to | ook at and, in fact, sone
conpani es now tout this in sonme of their
di scussions, which is to say, in the follow on
trial, 30 percent of the patients stayed on the
drug for a year as evidence that it continued to
work for that patient. | think, in some ways, that
is avalid way of |ooking at it.

DR KATZ: 1Is there a wy of naking that
work stand froma clinical-trial point to obtain
some statistical evidence that the drug is working

by influencing the disease process rather than as a
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pure anal gesic?

DR FARRAR | don't know that | can
answer that question. | think it is sort of mxing
appl es and oranges. |If we are trying to treat the

synptons, then what we are neasuring is the
symptons. |If you think the drug actually has an
effect on the di sease process, then you need to
structure your trial completely differently.
think that point is valid, but if you are | ooking
sinmply at pain, then | think the issues are pretty
much straightforward

DR. KATzZ: Dr. Dal Pan?

DR DAL PAN: Dr. Farrar nentioned earlier
that he didn't |ike mean values. | was wondering
if the group could just discuss a bit a responder
type anal ysis where patients are treated as
successfully treated or not successfully treated
and the anal ysis essentially a conparison of
proportions between two groups versus naking
i nferences based on nean val ues of pain scores or
changes in pain scores or sonething |ike that.

DR. RONBOTHOM That is being done quite a
bit now with this nunber-needed-to-treat analysis
where you | ook at the proportion who neet sone

criterion in the active group, subtract it fromthe
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pl acebo response rate and you conme up with a
nunber, and the smaller the number, the better

So a drug with an NNP of between 3 and 5
is considered a really good drug because that would
mean that you would need to treat between 3 and 5
patients before you got one that had this |evel of
response. So that is being done quite a bit.

I did want to nmention sonethi ng about what
Dr. Rendell brought up a couple of tinmes about the
monitoring. | think, perhaps, there is sone
confusion or, if not confusion, lack of clarity or
trying to do two things at once, and that is if you
are doing a lot of conplicated el ectrophysiol ogic
testing, nerve conductions and things |ike that
that woul d require an experienced person to do, and
a |l ot of equipnent, and you are doing them so cl ose
together, then what you are really doing is sone
ki nd of intensive safety nonitoring rather than
di sease nodification.

It seens that, at |east what | am com ng
away with fromthe discussion today is that disease
nodi fication and pain are really different things
and so trials should be designed to | ook at those
i ssues separately and not necessarily try and do

both at once by either doing very, very short
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di sease-nodi fication studi es because you can

nmoni tor pain over twelve weeks, because that is not
enough tine to | ook at di sease nodification, or
require that studies of pain be extended to very,
very long periods of tinme because that is how much
time you need to | ook at di sease nodification

It is probably good that they be kept
sonmewhat di stinct.

DR. KATZ: Actually, Dr. Wolf, you were
on deck first.

DR WOOLF: | terms of outcone, we haven't
di scussed active conparator as an elenent. W are
tal ki ng about detecting efficacy but one issue is
efficacy relative to what, just to placebo or to
somet hing that has been shown in the literature to
wor k.

DR KATZ: So there are a nunber of issues
hanging in the air right now that haven't been
addressed. So | amgoing to try to force us to
address themone at a tine.

Let's go with Dr. Dal Pan's question
first. The advantages and di sadvantages of using a
mean change in a pain score as, say, the primary
out come nmeasure for a trial versus a dichotonous

response i ndex of sone kind, you are a responder or
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you are not a responder and you conpare the
proportion of responders in each group.

Let's just deal with that. Actually,
John, you have witten on that so maybe you woul d
like to sunmarize the advantages and di sadvant ages
of each approach.

DR, FARRAR. | am happy to do so although
I think Bob was actually first. The primary issue
revol ves around deci di ng whet her a nedication for
synpt om managenent works or not. | think it is
inportant to differentiate that from one that
i nfluences the course of a disease because | think
there clearly is a difference in considering those
two entities.

DR. KATZ: We will focus on pain for now

DR FARRAR  Yes; | understand. Wth
regards to pain specifically, the issue is that a
mean val ue or any central -tendency value--it can be
mean, medi an or node--does not provide a unique
solution to the idea of how many people actually
get better.

The primary reason that nean val ues are
used, at least for historical reasons, is because
there is sone nisconception that a nean val ue or

usi ng a continuous anal ysis provi des you nore power
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so you don't need as large a study.

There are al so sone issues related to how
you actually then determ ne the effect of the
study. One of the biggest criticisns that | hear
is, well, if you decide that you want to do--if you
do a responder analysis, you have to decide what a
response is. That makes people unconfortable. So
a nunber of people have said to me at various
points, well, if you just | ook at the nean val ue,
you don't have to decide what is inportant. It is
just statistically significant or not.

My argunment is that it doesn't matter
whet her you get a nmean or you do a proportiona
anal ysis, you have to, at some point, decide what
is clinically inportant and you may as well do that
up front.

The second issue with regards to
proportional analysis or |ooking at a responder
anal ysis in pain specifically is that all of our
measures nmeasure a subjective response of the
patient. Since every patient responds differently
and uses the scales differently, the appropriate
approach, it seenms to ne, is to |ook at the
clinically inmportant difference within the patient,

decide what is inportant for that patient, whether
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it is 33 percent or being able to wal k or whatever
measure you would Iike to use, and then | ooking at
the nunber of people who actually respond within
the two groups.

There is a third issue which | think I
have not yet been able to find a trial that
actually clearly denonstrates this but at |east
theoretically it is possible to have a nean val ue
that is identical in two trials and have the
proportional analysis be distinctly different.
There is the possibility that if you have one group
that responds and one group that doesn't that we
don't know a priori, that you could actually get
the wong answer using a nmean val ue.

DR. KATZ: Dr. Dworkin.

DR. DWORKIN:  We have a paper under review
now that is a PHNtrial. After John's paper
appeared, we did the analysis that is kind of
suggested in John's paper which is we | ooked at the
proportion of responders who respond with a 33
percent reduction in the active arm-

DR PERLMJUTTER: | don't think there can
be a fully general answer to that question. The
answer is it depends. There are certainly

situations in which you will lose quite a |ot of
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power by dichtomizing a variability and there are
others in which you won't. M/ sense of what Dr.
Farrar is getting at is there are nethods that
actual |y have nost of the advantages of both, that
you can do nethods with good power which,
nevert hel ess, can be interpreted in this el egant
way in terms of responses.

DR. KATZ: Could you expand on that a
little bit in terns of the nmethods that you are
referring to?

DR. PERLMUTTER  For exanple, the W]l coxin
Mann VWit ney Rank Sum Test can be vi ewed as based
on the ensenble of all possible dichotomes. So
sonmeone just said a few mnutes ago that one of the
problenms with the responder analysis is you have to
decide up front what a responder is.

Wel |, suppose you don't decide up front
what a responder is but you consider all possible
definitions of what a responder is. You can
actually do a statistical analysis based on all of
those tests sinultaneously with the appropriate
corrections for the fact that you are doing all of
them and sort of picking the best one.

The rank sumtest and what | think is a

little better than even than normal scores test can
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be viewed in this way. Oher nethods al ong those
lines | think can get you nobst of the advantages of
both of the responder analysis and the purely
paranetric anal ysi s.

DR KATZ: Thank you

DR DWORKIN:  John, | amnot sure
under stand the power issue because if we agree that
this is an el egant endpoint that really captures
what we are interested in then, if we have | ost
sonme power, so what? W just have to have sone
nmore patients in the trial

DR. KATZ: Are you paying for thenf

DR DWORKIN: If that is the endpoint, so
we pay for it. Power doesn't do it for ne if we
agree that that is an el egant valid endpoint.

DR, FARRAR. M guess is that the people
on that side of the room probably care nore about
it than you do. But | would like to expand and
suggest sonet hing that nmaybe actually we could tal k
about later which is that using an ordinal analysis
gains you al nost all of the conponents of other
forns of regression with very small |oss of power
and ultimately gives you an analysis of whether at
every possible cutoff--and I think that is what you

were getting at--at every possible cutoff, one is
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better than the other.

What is really nice about it, and we have
a paper that is currently being put together on
this is that you can actually draw a graph and show
that--so that if Bob |ikes 33 percent because
told himit was the right thing and Dr. MKway in
the U K prefers 50 percent, you can | ook at the
graph and see the differences between the two
groups at all levels. There the power issue is
tiny, so |l think it would even nake these fol ks
happy.

DR. KATZ: Certainly others have suggested
the approach of using the paranetric analysis as
the prinmary outcome neasure and then using a
responder analysis which nmay be nore intuitively
under st andabl e as a secondary outcone neasure So
you have potentially the best of both worlds that
way.

Any ot her thoughts about outcome neasures?
Ms. Del ph, did you have a conmmrent?

M5. DELPH: As far as outcome neasures are
concerned, | wondered about the value of adherence
to nmedication. The other thing, in ternms of
measuring outcone, does the baseline severity of

di sease, whether neasured by intractability, |eve
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of pain or whatever, does that matter in terns of
pati ent popul ati on when you are assessi ng out conme?

DR. KATZ: | think it has becomne routine
to use baseline pain as, in sone studies, actually
frankly stratifying based on baseline pain and in
others at least using it as a covariate anal ysis at
the end because that does seemto be associated
with treatnment response in nany studies.

Does anyone have anything to add to that?

The other issue was adherence. Certainly,
I woul d guess in nost industry-sponsored trials,
adherence is nonitored but based on things |ike
pill counts, | think is the standard and who knows
if the patient took themor flushed them down the
toilet in the waiting room

Go ahead.

DR FARRAR A quick coment. A friend of
m ne down the hall studies HV in patients and
where adherence to the use of drugs that make
patients feel really lousy is a big issue. The
advant age we have in pain managenent is that if you
have got a drug that nakes people feel better,
there is no problemw th adherence.

M5. DELPH:  VWhich is why | am asking

whet her it woul d be val uabl e as an outcone neasure.
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DR FARRAR | don't think so. | think
whet her they take themor not is going to be
dependent on many, many different factors and what
you are really looking for is efficacy since you
know t hat patients who get better are going to take
the drug. | don't think it is an issue of trying
to figure out whether the ones who don't get better
don't take it. | think it is really an issue of
whet her they feel better or not and how you neasure
t hat .

DR KATZ: | actually wonder
whet her--certainly there is experience in other
areas of clinical trials where adherence is a huge
i ssue and trials have failed because peopl e have
side effects and don't take their mnedications.
There have been a variety of approaches that have
been used and | am sure the folks fromthe FDA know
a mllion times nore about this than | do but, for
exanple, putting inert markers in tablets and
measuring urine tests to nake sure people are
taking their nedication, having bottles that it
records it digitally when you open the bottle.

O course, you can open it and flush it
down the toilet again, but it still gets you one

step closer to understanding a true adherence,

file:///C|/Results/0516ANES.TXT (363 of 389) [5/30/2002 6:42:41 PM]

363



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

diaries for medication consunption, that sort of
thi ng, because a small nunber of nonadherent

patients in the treatment arm can conpletely

distort the end results of the trial. But | don't
know how comonl y--1 don't think these things are
commonly done. | don't know what the regul atory

perception is about how big a problemit really is
in actual practice.

DR MCORMCK: | think they are fairly
commonly done in trials but I amnot sure how nuch
we really use that information. | think the point
was a good one that the fact that patients who
don't take their nedications don't respond doesn't
really help us in the end.

Dr. Hertz just pointed out that nore
frequently than not, if patients are not tolerating
the drug, they drop out of the trials.

DR. ROABOTHOM | just wanted to make one
comment picking up on what you are saying. It is
not really about adherence, per se, but it is an
i mportant one and that is if you are foll ow ng and
intent-to-treat type study and data analysis, then
the patients who are either not adherent or who
drop out of the study, they are still counted by

t he out cone.
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Some of the trials that have been
mentioned during the day today are problemtrials
because they didn't follow an intent-to-treat
anal ysis. They only | ooked at the subjects who
conpl eted the entire study.

So if you take a study and you break down
the data and you | ook at the patients who conpl eted
everything and | eave out the data fromthe subjects
who didn't conplete, then you will get very
different results and it will usually overestimate
the treatnment benefit.

DR. KATZ: Dr. Perlmutter?

DR PERLMJUTTER | agree with that. |
just want to say there are sone good ways, | think,
of taking adherence to treatment into account in
the analysis of trials without violating the
intent-to-treat principle, but | agree with you
completely that the way to do that is not just to
| eave out the nonadherent patients.

DR DWORKIN:  Your point, M. Delph, made
me think of something we haven't discussed which is
that industry seens to have consensed on an average
pain rating of 4 or greater for entry into these
trials in a kind of baseline week of ratings.

So now | amgoing to say sonmething that is
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goi ng to nake ne even nore unpopul ar on that side
of the room Wen we place ads in newspapers or
get referrals fromprinmaries, there are a whol e | ot
of patients who cone in and fail entry criteria
because their baseline weak of pain ratings is a 3.
So their average over seven days is a 3 and they
are not close to the 4 required in these trials.
And those patients are real disappointed that they
can't participate in the research.

To ny mnd, that begs the question of
whet her we are setting the bar too high. Now, |
realize there is going to be a |l oss of power if we
set the bar at 3 or even 2 or 2.5, but there are a
| ot of people out there with chronic pain that we
mght say is in the mld to noderate range who
desire treatnment enough to be interested in
enrolling in a placebo-controlled trial and we are
excluding themfromall ongoing studies that |I am
awar e of.

DR KATZ: Thoughts on that issue? You
are correct in that there is literature suggesting
that there would be a loss, a floor effect and a
| oss of power from dropping bel ow there.

Dr. Farrar?

DR FARRAR. | had a patient that |
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treated who had the worst pain | had seen in years
and his pain was never worse than a 3. The reason
i s because on the worst end of the scale, he

i magi ned his father in a concentration canp and
that was enough to nove himall the way down the
scale. So there clearly are people who use 3 or
have 3 as a nmeasure who have intensely bad pain.

The issue, | think, primarily is that you
have to have enough of the scale to nove in order
to be able to accurately nmeasure the amount. One
m ght be able to put patients in who are at a 3.

If nmy data is correct and 33 percent is a
reasonabl e drop, then going from3 to 2 would be 33
per cent.

The trouble is you get to 2 and it is 50
percent or nothing. So you end up losing the
ability to be able to differentiate that. W could
argue about 3 and 4, but | think the issue is not
whet her there aren't patients that would be good to
have in the trials but, rather, a neasurenent issue
and that makes it sort of the reason we have to
stick with that.

W apup
DR. KATZ: W are now officially in the

wr apup phase of our session. Sol wuld like to
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turn to the FDA fol ks and ask themif they woul d
like to focus the discussion in any particul ar
direction.

DR McCORM CK:  Actually, | have one
question that is an extension of the debate that we
heard earlier and the discussion that surrounded
that debate. You have all received a copy of the
gui dance for industry on the burden of evidence, of
establi shing evidence in clinical trials.

The writers of the gui dance envi sioned
situations in which a single clinical trial mght
be used to--when an indication had al ready been
established, to extent that indication of there was
sufficient pathophysiologic simlarity across
di sease states to warrant that.

I guess ny question for the committee
is--and | feel that we haven't quite conme to
closure on the lunping and splitting. | feel that
is still up in the ethernet sonewhere--that ny
further question is do you think that this group of
di seases or disorders that nanifests thensel ves
with pain are sufficiently simlar such that we
m ght be able to, let's say if we have had an
i ndi cation for postherpetic neuralgia and then we

have another single clinical trial in another
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neuropat hic pain state that that m ght be
sufficient to get a claimfor that other disorder,
not necessarily a broad general claimfor
neur opat hic pain but an additional condition

DR. KATZ: Thoughts on that? Do people
feel that if you have, for exanmple, two adequate
and wel | -powered trials for a painful diabetic
neur opat hy showi ng a very believabl e successfu
result and now you have got another trial that
cones along, single trial, postherpetic neuralgia,
very believable, should that be sufficient to hold
in abeyance this replicate-trial rule and woul d we
believe that that drug is probably efficacious in
post herpetic neural gia based on a single trial?

DR. MCORM CK: | guess the follow up to
that is what evidence would you need to be able to
say yes to that.

DR. KATZ: Fromthe specific trials that
have been done.

DR McCORM CK:  In that specific trial.

DR. BRIL: | would accept a single trial

as an add-on to another--1 would lunp that far. So

if you had two replicate trials in one indication
and then a very robust trial as well as in another

indication but a single one, | think there are
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enough sinmlarities in neuropathic pain to enable
that to happen.

We were going to lunp all neuropathic
pain. So this is simlar enough to ne and the sane
| evel of evidence you had in one of the two trials
that were for the original indication, if you had
that in another indication, |I think that would be
good, so a 33 percent pain reduction or a responder
anal ysi s or whatever particul ar neasure was bei ng
used in these trials, | amnot sure you woul d need
to replicate that.

DR. KATZ: You would want to see, though,

that there was a satisfactory clinically meaningfu

effect.
DR. BRIL: Onh, yes.
DR KATZ: As an exanple of robustness.
DR BRIL: It would have to be a robust
study. If it were weak or marginal or uncertain or

there was criticismof the study for some reason,
the patient popul ati on was skewed sonmehow or it was
all in one center--there are things that woul d
limt it but if it was a nmulticenter, well-run,

wel | - powered study with well-defined patients and
the results were very clear and unequi vocal and

replicated what had happened in the other two
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trials, | that would be acceptabl e.

DR DWORKIN: | amunconfortable with
saying yes to your question, Dr. MCornick, and so
I will answer it with a question. | don't know
what the precedent is for SSRIs. |If | have two
positive trials, say, for generalized anxiety
disorder with ny favorite SSRI and | think do a
positive trial in social anxiety disorder, is the
precedent that that gets ne the second indication?

I think if the precedent is yes in the
context of anxiety disorders, then | would be nore
confortable in going fromtwo positive PHN to an
additional indication for DPNif it is positive.
But if the precedent in anxiety disorders is no,
then I wouldn't be confortable in our domain.

DR McCORM CK: | can't conmment on the
precedent for anxiety disorders but | can conment
on epilepsy trials where an indication has been
granted in many trials in many of the drugs that we
have for conplex partial seizures and then a single
trial in Lennox Gasteau was granted based on--an
i ndi cation was granted for Lennox Gasteau based on
a single trial

DR. DAWORKIN: But isn't it the case that

the percentage of failed trials in things |ike
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depression and anxiety is nmuch higher than in
epi | epsy?

DR. McCORM CK:  Yes.

DR. DWORKIN: And probably the better
anal ogy for precedent would be psychiatric
di sorders than epil epsy for neuropathic pain. |
guess that is the way | was thinking because ny
understanding is that the packages for SSRIs in
depressi on had as many negative trials as positive
trials.

DR KATZ: But just to focus on the issue
at hand, Dr. Dworkin, if you had two trials sitting
in front of you that were adequate and
wel | -controll ed for painful diabetic neuropathy
that you had no questions about and then anot her
one cane along in postherpetic neural gia, enough of
a sanple size, results seened robust, what woul d
you believe? Wuld you believe that that drug was
likely efficacious in postherpetic neural gia or
not ?

DR. DAORKIN: | amunconfortable. | would
want to know if other trials had been done in that
i ndi cation and what the results were.

DR. KATZ: They haven't.

DR. DWORKIN: They haven't. | don't know

file:///C|/Results/0516ANES.TXT (372 of 389) [5/30/2002 6:42:41 PM]

372



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

what ot her people think. | would be unconfortable.
DR KATZ: Wuld that be a yes or a no?

DR. BRIL: He is a splitter.

DR DAWORKIN: It is ano. |I'ma splitter

DR KATZ: Dr. Wolf?

DR. WOOLF: | actually did do ny homework
and | read it and it seened to positively exclude
synptom control, the guidelines. It specifically
said for life-threatening or serious--is that true?
Are these the criteria for a single additiona
trial? | do renmenber it saying synptom control was
not envi sioned as being--

DR McCORMCK: | think, in this
particul ar section, studies in closely rel ated
di sease, it really was not referring to ternmna
illnesses or serious |ife-threatening diseases, but
i n general

DR. FARRAR: Bob's question and Nat's
pressure to answer does raise a question that fits
in with what you have asked which is getting a
positive trial, a single positive trial, given the
nature of p-val ues, does suggest that at least in 1
out of 20 products you might get a single tria
that is positive by chance.

One of the questions, then, would be if
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there were a bunch of negative trials and then a
coupl e of positive trials whether that becones
adequate for an indication. | honestly don't know
how that fits with your criteria in terns of the
initial indication and then subsequent indications.

DR. MCORM CK: | think we would weigh the
evi dence.

DR KATZ: Any other thoughts on this
single-trial issue? Dr. MLesky?

DR. McLESKY: | was just going to say, in
response to difford s coment, that | was pl eased
that the guidance was delivered to us to read and,
in fact, to help focus us. Fromny reading of it,
Dr. MCornmick--you are the expert in this, but from
my reading of it, it seemed to inply that there is
judgrment left with the agency to determine, in that
particular drug class and in that particul ar
pati ent popul ati on and di sease groupings, if it
does neke sense to have just one single trial for a
new i ndication or a new patient subunit tested.

That is really the question | think that
the FDA would Iike to hear answered here. Are you
confortable in this group of disease states? Are
they simlar enough, if there is good evidence with

a specific drug, to have that drug then, if there
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is corroboration in another kind of a simlar
di sease state, are you confortable having that
i ndi cation spread over?

DR KATZ: It seens to me that
fal se-positive clinical trials in neuropathic pain
are unusual if they exist at all. To have a
clinical trial show that a drug works for
neuropathic pain but then find that, through sone
subsequent process, clinical practice, surveillance
studi es, you know, what have you, that it actually
doesn't work

Can anyone think of an exanple of that?
Maybe dextromnet horphan is the one exanple | can
think of which | swear it doesn't work at all in
clinical practice but there are trials. But if you
| ook at the details of those trials, they would not
meet what one calls robust criteria of any sort, |
don't think.

Mexiletine? No, again, | think that is a
debat abl e point. | have a nunber of patients on
long-termnexiletine treatment. You agree with
that? So | don't know. | think that my own
understanding of the literature and what | have
seen, and | woul d wel come ot her people's

perspective on this, that | amnot aware of a true
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fal se-positive trial where a single trial appears
robust but then the medication wi nds up actually
not being efficacious in clinical practice. | am
not tal king about the things that eventually cone
of f because of safety reasons.

Does anybody di sagree with that? Dr.
Rowbot hon?

DR. ROABOTHOM | was going to say yes to
your earlier question that Bob was having such
difficulty with saying yes or no. But | wll say
yes to that one. Cbviously, it is going to get
more conplicated if, let's say, a very simlar drug
was studied in that disorder and proved inactive or
if you were in a situation where there are now
mul tiple studies, sone positive, some negative, and
you were trying to get a second indication

That, of course, goes to the agency to
sort out but if you have--the prenise, as you
stated it, | have no problemwth. | think the
only coment | would make in response to or in
follow up to ny yes is that | think you still want
to try and encourage study, if not to establish
efficacy, to at |east ook at safety and
tolerability in some of the |less well-understood or

seem ngly | ess-responsive disorders so that we can
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get out of the current cycle we are in where there
are really only a few neuropathic-pain disorders
that are being studied and a very |arge collection
of neuropathic-pain disorders that are going
unst udi ed.

DR. KATZ: dCearly, your point about
safety is worth--a trial that would satisfy us with
a denonstration of efficacy woul d not necessarily
satisfy us with a denonstration of safety in that
particul ar popul ati on.

Dr. Dworkin?

DR. DWORKIN: | guess an exanpl e that
occurs to ne and that is carbanmazepi ne where there
is an indication for trigem nal neural gia and there
are four or five trials that are inconsistent anong
thensel ves in diabetic neuropathy. By this
criterion, given that there is an indication for
trigem nal neural gia, the existence of one or two
positive trials in diabetic neuropathy should give
carbamazepi ne an indication for diabetic
neur opat hy.

But nmy sense, and you guys know nmuch nore
than | do, is no one thinks that carbamazepine is
an especially efficacious drug in diabetic

neuropat hy or that we don't know what the answer is
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to that question.

DR KATzZ: | think it is not used that
much because there are agents that are nore
wel | -tolerated that don't require nonitoring of
bl ood tests. | don't have, myself, any reason in
my own experience to think it is not efficacious.
Do you di sagree?

DR. ROABOTHOM | woul d agree with what
you are saying but also | don't think that any of
those studi es of carbamazepi ne for diabetic
neur opat hy woul d neet at |east ny conception of the
hypot heti cal situation you were putting forward.
Those were not | arge robust well-controlled
studies. They were nostly ol der studies, snaller,
and they don't really neet the current criteria for
how good nulticenter properly controlled clinica
trials are conduct ed.

DR. KATZ: It sounds |ike what you are
saying is that it does get back to the judgnent
call and that there are circunstances where the
robust ness of the program of the whole and the | ack
of any other negative mtigating factors could give
the agency reason to approve that second indication
fromjust a single positive trial

Yet there are other circunstances where a
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trial that might not be so strong or that nmight be
contradi cted by other evidence would allow themto
make a judgrment agai nst that second indication. 1Is
that nore or |ess what you are saying? Does
anybody disagree with that perspective that there
are circunstances where a second indication could
be given based on a single positive trial in the
right circunstances and that it shouldn't be
absolutely ruled out?

John, difford?

DR. FARRAR: Yes; | do. | think the issue

is how you define robust and, just to be absolutely
clear, it has nothing to do with the statistica
significance. So, provided that there is adequate
evidence that it really creates a clinically

i mportant inprovenent in the patient popul ation,
have no problens with it.

DR KATzZ: difford?

DR WOOLF: Because, as we recognize,
there will be a 1 in 20 chance of a false positive,
| feel just a little bit unconfortable. | would
feel much nore confortable if there had been two
replicate studies of diabetic neuropathy and
post herpetic neuralgia and then a third one for

radi cular. Then | would be very confortable.
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DR KATZ: Everybody wants to be
confortable. M. Del ph, you had a comrent?
M5. DELPH: | have a question for the FDA
Does the indication have to be an all-or-none, yes,
it is indicated or no, you don't give the
i ndi cation or can you, in the |abeling, give the
clinical-trial infornation that is available and
gi ve some conditional indication that it nay be or
under some circunstances or that kind of wording.
DR MCORMCK: | didn't catch the first
part of your question which |I think defined what
the results of the trial were.
MS. DELPH. No; sorry. | think we are
assuning that you have two good trials that give a
particular indication and then a third one that is
scientific sound that gives a possible second
i ndication. Wat | amasking is, for that second
i ndi cation, does it have to be all or none? 1In
ot her words, do you either give the indication or
not give it or, in the labeling, can you indicate
that this is the scientific information avail able
to us and, therefore, it may or nay not be
indicated in certain individuals with this
condi tion.

DR MCORMCK: First of all, by a
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possi bl e indication or possible positive trial, do
you nmean that the results are equivocal in the
trial or the results are positive and we are the
poi nt of deciding whether or not to grant the
i ndi cati on.

M5. DELPH: Yes; that is what | am sayi ng.
You have the one trial and the results are
unequi vocal Iy positive in that trial

DR. McCORM CK:  The reason for asking this
question now or beforehand is because we really
need to know what our criteria are for granting an
indication. W really don't give provisiona
indications in the labeling. W either have to
make a determination at the tinme of approval that
the drug will be indicated for that condition or
not. W can't really say, "You decide." That is
really not an option. So we really have to nmake
that determ nation, do we have the grounds, based
on the evidence that we have before us, that this
drug will be indicated for that condition. That is
why we are deliberating about it now

DR KATZ: In the few m nutes we have
left, I wonder if we could address the issue that
Dr. Farrar mentioned earlier which is the whole

i ssue of adjunctive therapy because that cones up a
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great deal and there are a |ot of inportant
i nplications.

So, for exanple, you want to do a trial on
Drug X for neuropathic pain but we know now that,
let's say, for postherpetic neural gia, we know now
that gabapentin is effective for postherpetic
neuralgia. W knowthat amtriptyline is and other
tricyclics. Can we justify withhol ding those
medi cati ons from people? Can we carry out a
clinical trial that is likely to show efficacy when
the patient already has other anal gesic nedications
on board?

If we did decide to do that for ethica
reasons, would we then be granted a | abel for
adj unctive therapy and not nonotherapy which I
think many sponsors | ook at as a potenti al
al batross. What do people feel about those issues?
Everyone is numb by now.

DR BRIL: | would like to see sone
adj unctive studi es because | would think that sone
of the medications could be synergistic and you nmay
have nore relief than you would have with either
al one. However, for the reasons | said before,
think it is more difficult. You may pick

refractory patients who are going to fail to
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respond. |If patients are already on a drug or two
and they still have a lot of pain, usually | am
very pessimstic about their outcone.

So, although | would like to see
adj unctive studies, | think that nonotherapy is
probably the initial thing for a new drug for
di abeti c- neur opat hy pai n anyway and then, perhaps,
there coul d be sonme requirenent or suggestion that
adj unctive studies--or that there be an adjunctive
arm there be a placebo arm a single drug arm and
an adjunctive arm sonething of that nature.

DR. KATZ: So even though that wasn't
necessary for an indication, an adjunctive--1 nean,
that is a separate thing. But, still, | think we
all would like to see data on potential synergism
Do people feel that it is ethical to have patients
of f of neuropathic pain nedications conpletely for
twel ve weeks now that we know that several of them

are efficacious? Dr. Farrar?

DR. FARRAR. | think Mke actually alluded

to this earlier which is that if a patient with

di abetic neuropathy is 100 percent better on a
drug, they are not going to volunteer for your
clinical trial. 1 think what you are going to get

is patients who got 30 percent relief, sone percent
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of relief, but not adequate relief from say,
tricyclic antidepressants.

In a setting where the drug you are going
to be testing can be denponstrated to be safe in the
conbi nation, and that is obviously the issue,
woul d argue for doing the study allow ng patients
to cone into the study on whatever they are on,
stay on whatever they are on for the period of the
twel ve weeks to see whether what you are using
makes them better or not.

The argunment is that, | think, if you
have--or the argument would be that if you have
patients who are conpletely cured by one particul ar
drug, they may renove fromthe popul ati on peopl e
who are nore responsive. | think that is true.

But | don't think that gets away fromthe ethica
i ssue of if something is helping a patient a little
bit, it is hard, ethically, to take them off.

You don't | ose anything, | think, by
trying to treat themwi th a second drug as | ong as
there is not an interaction

DR KATZ: Granted that there may be an
et hical advantage of allowing patients to remain on
their baseline medications even though their

provided only partial relief, you would advocate

file:///C|/Results/0516ANES.TXT (384 of 389) [5/30/2002 6:42:41 PM]

384



file:///C|/Result0516ANES. TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

addi ng on the study drug or placebo to what they
are on. \Wat type of indication would such a drug
get? Whuld it be indicated as adjunctive therapy
Wi th--

DR MCORM CK: If you were to | ave
patients on their existing medications and then do
a pl acebo-controlled trial with the new agent, then
they would get an indication for adjunctive
t her apy.

DR KATZ: Even if they were on a
hodge- podge of different nedications.

DR. MCORM CK:  Even if they were; right.

DR KATZ: So how do we deal with that
probl enf

DR. DWORKIN: Even if those nedications
have no indications for this condition?

DR. McCORM CK:  That's a tough one.

DR. DWORKIN: They are on tricyclics which
don't have an indication for neuropathic pain.

DR MCORMCK: In reality, | think that
they are being used to treat the pain. | think
what we woul d probably do is describe that in the
| abel i ng.

DR. FARRAR: To try and be conci se about

it, there is a tremendous argunent in the
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literature about whether it is even ethical to do
studies with placebo in pain-related clinica
trials. | would have a great deal of difficulty
getting a study through ny IRB that said | had to
take a patient off sonething that they were already
on that was working at |east partially for them

What | think may be the nechani smis what
is used in epilepsy trials which is that the
initial study is an adjunct study and then, at the
end of the study, if patients get dramatically
better, you can say, let's take you off of the
tricyclic and then show that they continue to have
benefit, showi ng that nonotherapy ultimtely
provides themwi th the benefit.

Now, | don't know how to structure that
trial specifically with regard to regul atory issues
but that would certainly convince ne.

DR. McCORM CK:  Actually, the way those
trials are usually done, or usually what happens in
those scenarios is that the product has
demonstrated efficacy and then subsequent trials
were done as nonotherapy. You don't have the
wi t hdrawal effect or issues of crossover.

DR. KATZ: O her coments about the

adj unctive therapy issue?
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M. DELPH | find it very difficult to
agree with taking patients off nmedication that is
wor ki ng for themw t hout proven efficacy of the
investigational agent. | |like the suggestion of
the design that you are giving. | know,
statistically, when you start involving other
agents, it is a nightmare. But | al so wonder about
things like crossover trial designs, whether those
woul d be usef ul

DR KATZ: It is clearly a conplicated
i ssue and crossover trials have their own baggage
that makes them frequently difficult to interpret.
It is interesting to note in the context of taking
patients off their nedications that many of the
trials that | have seen in osteoarthritis and
simlar indications where people are taken off
their baseline nedications, there is a flare. They
are enrolled in the trial and they get put on
either an active treatnent or placebo, the patients
in the placebo armtypically have at |east as good
pain relief as on their previous acting drug if not
actually better. So | amnot sure that, in rea
life, there is actually any consequence of taking
patients off medications that they think are

wor ki ng for them
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I don't knowif it is the fact that they
are in the loving hands of a clinical-trial unit or
if the drug was actually not that efficacious for
them but | amnot sure if it is nmore of an
i magi nary issue or a real issue

DR. BRIL: | think, in practica
experience, if you have a patient who is doing well
on drugs, you don't take them off them because the
response rate is so uncertain. |f you have soneone
who is responding to therapy, you don't really put
theminto these drugs. It is the people who don't
respond, who are on drugs, they are not any better.
They still have a lot of pain and those are the
patients who will cone off their drugs because they

are not hel pi ng them anyway.

Usual | y, yes; these are short-termtrials.

This is why they are short, | guess, and you

usual Iy have rescue nedications and then you have

dropouts. So there are ways to handl e the ethica

i ssue of having a placebo armin the trial, or ways

of considering it, that | think are fairly ethical
But it is not standard practice to have

soneone who is well-controlled and take them of f

their pain nedications and put themin a pain

trial.
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DR KATZ: It is hard to be prescriptive
about that, | think. 1 think that when | was
seeing patients actively, I would spend as nuch of
my time taking people off nedications that they
t hought were working but, in retrospective, weren't
after they came off than | did putting people on
medi cations. So | think it is often very difficult
to tell and patients are often wong about whether
medi cations they are on are actually hel ping them
or not.

I think it is hard to be prescriptive.

Any final comments about any inportant
i ssues related to neuropathic-pain clinical trials?
Any final questions fromthe FDA side of the table?

DR McCORM CK: | would like to thank the
committee for a wonderful discussion today. It has
been a great honor to have such distingui shed
guests here with us sharing your thoughts. Thank
you very nuch.

DR KATZ: Let ne thank everybody as well
for a wonderful discussion and we will see you next
time.

[ Wher eupon, at 5:30 p.m, the neeting was

adj our ned. ]
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