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P-ROCEEDI-NGS
(8:09 a.m)

CHAl RVAN BONE:  CGood norning. |'mcalling
to order the 69th Meeting of the Endocrinol ogic and
Met abol i ¢ Drugs Advisory Conmttee. |I'm Doctor Henry
Bone, and I'msure you all have copies of the neeting
agenda.

Briefly, we will have -- go around the
table to introduce the people at the head table, and
then Ms. Reedy will read the neeting statenent. The
topic for today's neeting is the Proposed (Draft)
Qui dance Docunent for the Devel opnment of Drugs for the
Treatment of Diabetes Mellitus.

If we'd just start around and we'll ask
the people at the front part of the FDA section to
identify thenselves as well, please, starting with
Doct or Sobel .

DOCTOR SOBEL: Saul Sobel, Division of
Met abol i ¢ Endocrine, FDA.

DOCTOR FLEM NG Al exander Flem ng, in the
Di vi sion of Metabolic and Endocri ne Drugs.

DOCTOR M SBI N: Robert M sbin, Medical

O ficer.
DOCTOR ZAWADZKI Good norning, Joanna
Zawadzki. |'man Endocrinologist in private practice
SAG CORP.
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in this area and Cdinical Associate Professor at
Georgetown University Medical Center.

DOCTOR MARCUS: Robert Marcus, Professor
Medi ci ne, Stanford University.

DOCTOR SHERW N:  Robert Sherw n, Prof essor
of Medicine, Yale University.

CHAl RVAN BONE: Henry Bone, M chi gan Bone
and Mneral Cinic in Detroit, M chigan.

EXECUTI VE SECRETARY REEDY: Kat hl een
Reedy, Food and Drug Adm nistration.

DOCTOR MOLI TCH:  Mark Molitch, Professor
of Medicine, Northwestern University, Chicago.

DOCTOR  DAVI DSON: Jaime  Davi dson,
Endocrine and Diabetes Associates of Texas,
Endocri nol ogi st .

DOCTOR CRI TCHLOW Cathy Critchlow,
Epi dem ol ogi st, University of Washington, Seattle.

DOCTOR CARA: Jose Cara, Pediatric
Endocrinology and D abetes, Henry Ford Hospital,
Detroit, M chigan.

DOCTOR H RSCH:  Jul es H rsch, Rockefeller
Uni versity, New York.

CHAI RMVAN BONE: Thank you.

Ms. Reedy?

EXECUTI VE SECRETARY REEDY: The fol |l ow ng
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announcenent addresses the issue of conflict of
interest with regard to this neeting and i s nade part
of the record to preclude even the appearance of such
at this neeting.

Since the issues to be discussed by the
commttee wll not have a unique inpact on any
particular firm or product, but rather, may have
wi despread inplications with respect to entire cl asses
of products, in accordance with 18 United States Code
208 waivers have been granted to each nenber and
consul tant participating in the conmttee neeting.

A copy of these waiver statenents may be
obtained from the Agency's Freedom of Information
O fice, Room 12A30, Parkl awn Buil di ng.

In the event that the discussions involve
any ot her products or firnms not already on the agenda,
for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hensel ves from such invol venrent, and their exclusion
will be noted for the record.

Wth respect to all other participants we
ask in the interest of fairness that they address any
current or previous financial involvenent with any
firmwhose products they may wi sh to coment upon.

CHAI RMAN BONE: Thank you very nuch.
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Doctor Flem ng, from whom you wll be
hearing in a little while, has asked ne to make a
point to everyone that we are tal king about sonething,
a gui dance docunent that's at a fairly early stage of
devel opnent, so that people should not have the
inpression that this is necessarily going to reach
closure on every issue, that this is a step along the
way .

And, the next step we're going to take
along the way will be the opportunity for people to
speak in what's called the open public hearing. As
you know, in the United States we have an absol utely
uni que feature in our regulatory process, which is
that, not only are the neetings held in the open when
they are involving the Advisory Commttee, but the
peopl e who are present have the opportunity to make
remar ks, and we have several persons who wll be
speaking this norning in this segnent of the program

We are going to have an opportunity for
t he sponsors to have a special section of this open
public forum and we're going to have that between --
we have it scheduled for about 9:30, it wll cone
shortly after the presentation of the guidance
docunent .

Il'm infornmed that no other individuals
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have registered with the Executive Secretary to make
presentations, so we'll go directly to Doctor
Fl em ng's remarKks.

DOCTOR FLEM NG  Good norning, | adi es and
gentl enmen, and nenbers of the Advisory Conmttee, on
behal f of Doctor Sobel, Doctor Bildstein, Doctor
M sbin and other colleagues, at the FDA, we wel cone
you and | ook forward to a very interesting day.

| think this kind of investnent in the
future of drug devel opnent is one of the best uses we
can make of the Advisory Conmttee. It truly wll
save a great deal of work in the future, as we discuss
with drug developers how they can go about their
busi ness.

| think there are obvious advantages of
having witten guidances for sponsors to consider
Clearly, as we are showing today, it invites w de
expert input in the process. It pronotes, clearly,
fairness and consi stency when we deal with a nunber of
different sponsors who are seeking the sane
indication, and I think it provides sponsors with very
inportant information, information that they may not
know that they need, and that in itself is a big
advant age. It allows them to <calculate nore

accurately how nuch it's going to cost and how long it
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will take to develop a particular indication.

Utimately, these guidelines increase the
speed, and the quality and efficiency of the drug
devel opnent process, and that translates, of course,
to drugs being available to the people who need them
much faster, and at |ess cost.

| thought it would be worth taking just a
mnute to tal k about the kinds of guidances, or the
ki nd of advice that we give at the Agency, so that you
on the coomttee have a context for what we are doing
t oday.

First of all, just the types of advice
that we give. The first would be the one, the age-old
kind of advice that is sort of the one-on-one or the
case- by-case discussion with the sponsor. W continue
to do that, obviously, but when we are dealing with an
indication that will wultimately be pursued by nore
t han one sponsor it certainly nmakes sense to have a
witten guidance for that particul ar indication.

Anot her kind of advice is sinply a well -
known policy. An exanple of this would be the
recommendati on that was made sone years ago by this
commttee, that we should accept nothing |ess than
final adult height in the evaluation of growth hornone

or, rather, growh pronoting therapies.
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Then, the next |evel up, of course, is
what we are about today. W are devel opi ng what we
hope will beconme a conprehensive guidance for an
i nportant therapeutic area, and I'll give you a good
exanple of that in just a nonent.

We have al so a body of agency gui dances,
and 1'd like to show you what | nmean by that shortly,
and you <could consider that even sonme Agency
regulations form if not advice, at |east they provide
very inportant information that pertains to the work
that drug devel opers do. Particularly, in the area of
human ethics, there is a body of regulation, and al so
gui dances that are inportant in the conduct of
clinical trials.

| think the best exanple of a therapeutic
area guidance is that devel oped by this division and
this commttee, the guidelines on osteoporosis. I
think this is probably the best guidance of its kind
in the Agency, and | can brag on it because | was not
at all involved in developing it.

Now, getting to the Agency level, we even
have a gui dance on issuing guidances, and here's the
exanple. This was rel eased recently, and one effect
of this guidance on guidances is that we will not be

usi ng the word guideline very nmuch, and so even in our
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case we will probably need to anend the title to a
gui dance.

There is now a |large body of guidances
t hat have been devel oped under sonething called the
ICH, the International Conference on Harnonization
technical requirenents for the registration of
phar maceutical s human use, ICH for short. And, within
this body of information they can be | ooked at in four
different groups, safety, which pertains to actually
pre-clinical testing, quality pertains to
manufacturing and analytical, efficacy pertains to
clinical, and then we have the fourth body, a nore
recent one, pertaining to comrunicating anong
different parties.

Now, obviously, we don't have tinme to go
into the individual docunents that | CH has produced,
but this would give you maybe a sense of what exists
in the clinical realm There are basically now ten
docunents, alnost all of themare conpleted, and they
coul d be grouped according to these four categories,
and you can see that these are very pertinent to the
work that we bring into the division and, clearly, in
all the divisions in the New Drug Review area of CDER

Just to give you a sense of what these

docunents are about, I'mgoing to put these titles in
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front of you without even reading them You can see
that there are a nunber of fairly pertinent topics
that are of use certainly to our drug sponsors, who
need to know what to do when it cones to devel oping a
drug.

Vll, let me just conclude by, again,
t hanki ng the comm ttee nenbers for making their tine
avai l able. W've had a nunber of three-day Advisory
Comm ttee sessions, and this is really well beyond the
call of duty.

It's a very large investnent in the future
of drug devel opnent, in these various therapeutic
areas. This will ultimately nake drugs available to
t hose who need them nuch faster, and we | ook forward
to working with you, not just today, but through
comng years as we develop this guideline on diabetes,
and t hank you.

CHAI RVAN BONE: Thank you very nuch,
Doct or Fl em ng.

Next, we will have a presentation of the
draft guidance docunment in its current form by the
princi pal author, Doctor Msbin, fromthe Division of
Metabolic and Endocrine Drug Products. And,
subsequently, we will have comments by the prospective

sponsors, getting them involved, we'll go on to
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di scuss these different sections on an itemby-item
basi s. So, | think from the standpoint of going
through Doctor Msbhin's presentation we wll have
questions by <commttee nenbers for points of
clarification. Wuld you prefer to take those at the
end, Doctor Mshin, or at the end of each section?
Wul d that be a better way to do that, if comnmttee
menbers have specific questions?

DOCTOR M SBI N: You nmean in ny
presentati on?

CHAl RVAN BONE:  Yes, would you like to go
straight through or would you like to have questions
-- if there's a mgjor point of clarification that
seens urgent we could interrupt, but otherwise I1'd
like to try to go through it.

DOCTOR M SBI N: Well, there are a few
pl aces where | coul d pause.

CHAl RVAN BONE: Al right, why don't we do
t hat then

DOCTOR M SBI N:  Ckay.

Vell, what | would like to dois toreally
begi n by tal ki ng about how t he gui dance was devel oped,
and I'm show ng here a chronology of that. 1'd like
everyone really to think about the progress that's

been made in the devel opment of drugs for diabetes.
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| f one goes back, really, just three years
ago to March, 1995, at that tine, really, there were
only two drugs, two classes of drugs that were
available for the treatnent of diabetes in the United
States, and they were sul fonylureas and insulin.

And, subsequently, over the next several
years, three new cl asses of drugs were introduced in
addition to a new type of insulin secretagogue and a
new engi neered insulin analog in the formof |ysepro
insulin. So, in going through the gui dance there was
really a ot of precedent to | ook over, and that was
really how the guidance was devel oped, to | ook over
those applications and try to extract the essence of
what those nmade -- what nade those applications
approvable, and also to try to identify what problens
there were in the reviews of those applications and to
head of f those problens fromdevel oping in the future.

The first draft of the guidance, | think
was witten in Novenber of 1996, and when | gave it to
Doct or Sobel, and then went through an in-house review
and there were sone revisions made, of course, as
people in the division conment ed.

The first actual public presentation was
in July of 1997, when it was given -- presented at a

meeting of PHARMA, and comrents were solicited,
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really, fromthe people who heard that presentation at
PHARMA, and we requested witten coments from
industry in an attenpt, really, to conme to sone kind
of consensus on the way new drugs shoul d be devel oped.

In addition, we sent the guidance to the
American Diabetes Association, to Richard Kahn and
Mayor Davi dson, Mayor Davi dson bei ng the President of
the ADA at that time, and requested that they make
comments as wel | .

Now t hen, all of these comments were then
sent back to our office and they were incorporated
into the revised docunent in Septenber, 1997.

Now, | think I would say that there were
many, many comments that were nmade, both by the ADA
and by menbers of industry, and | think all of these
coments were incorporated in one way or another into
t he revi sed docunent.

The ADA had a nunber of coments and
these, in fact, were -- there were many coments and
all of these, really, were taken quite seriously and,
in fact, incorporated into the revised docunent.

The comments by industry, though, many of
them were included and they were all really taken
seriously, as | said, but there were many comments

that were given to us by sponsors, although we took it
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seriously, we did not agree with those coments, and
still do not agree with those comments.

The docunent was revised to include
reasons why we did not agree with those points raised
by industry, but | think if anything the revised
docunent actually takes a harder |line on these points
than the original docunent, and | shall, in the bulk
of ny presentation, actually go through these issues
which | think still are areas of controversy.

I n February of 1998, there were sone new
addi tions made. These were, this was just |ast nonth,
and this was based on probl ens that had devel oped j ust
over the nonths during which tinme the guidance was
bei ng devel oped, and then, of course, we have the
nmeeti ng today.

Now, in anticipation of this neeting, we
thought it appropriate to invite nenbers of industry,
t hose very people who had submtted witten comrents
before, to present their cases before this commttee,
and in a hope to discuss these, potentially debate
them and | hope to resolve them and |I'm quite happy
that there are many sponsors who are here and will be
addressing you directly about why they feel we have
not taken the line that they would Iike us to take.

This is really the areas that | think we
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shoul d be discussing today. The first really is the
criteria for the basis of approval of a new drug, then
the types of trials and the types of patients that we
woul d |i ke to see have done, and within this category,
really, are the major areas of controversy, and I'l
di scuss these in sone detail.

Then after that, | think the other points
that | think the Division really needs a | ot of help
on |'ve listed here, and there are four of these that
|"ve identified. The first really is the definition
of hypoglycema, and this, | have to say that |
westled with this for two years and | really do not
have a good handle upon how to cone up with a
satisfactory definition of hypoglycem a that we can
use in clinical trials.

On the one hand, we would like to capture
all of the clinically relevant events. On the other
hand, we need to have criteria that are objective,
gquantifiable and not really subject to individual
interpretations, subjective reporting, bias reporting,
what ever, which | think is a mjor problem wth
respect to reporting of hypoglycema. And, | think
this, tonme, is really the major issue that | really
think we need sone input fromthe experts, really, on

the commttee.
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The second area is the wuse of al
hypogl ycem ¢ agents in children. This is sonething
which we are asked, which the Division is being asked
to comment on specifically, and is, | think, a major
public health issue. | mean, we do not ordinarily
think of the use of oral hypoglycemc agents in
patients with type 2 diabetes, | think we should think
about it, but the decisions that are made will affect
those patients for the rest of their lives and really
transform potentially, the way diabetes is treated in
this country. And so, this, |I think, is a major area
t hat needs to be discussed.

The use of antiobesity drugs in diabetes,
and | think we would all recognize that if we could
cure obesity we would cure nost patients with type 2
di abetes. And, many drugs are bei ng devel oped which
woul d have activity, really, in both areas, but I
think there is the question, if a new agent is really
an antiobesity agent, and doesn't actually have a
specific antidiabetic activity, then, really, in what
category should it be placed or what should be the
criteria for approval. The criteria for approval of
an antidi abetic agent, even in this draft guidance, is
| ess stringent than that for an antiobesity drug, and

so | think that there is the potential for sone
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conflict here.

And then finally, the area of diabetes in
pregnancy and the wuse of drugs in gestational
di abetes. | think we all recognize that we need nore
data in this area, but the fact that we recognize it
does not mean that we are able to get it. This is a
very, very sensitive area, and whenever it has cone up
we really have great difficulty in getting studies
done in this area, and here | think a statenent from
the coonmttee would be extrenely hel pful.

Now, |'ve listed other areas, and |I don't
mean to indicate that these are |less inportant than

anything else, but | think since tine is limted,

think -- these areas, | think, are the really urgent
ones, and these, | think, are, to ny mnd, really of
i nportance, but really of less inportance. |'ve just

listed them the use of insulin analogs and m xtures
of insulin, insulins given by non-parenteral neans,
the changes in drug use that have occurred or may
occur because of the revisions in the diagnosis of
di abetes that was approved by the ADA and the Wrld
Heal th Organi zation |ast year, which actually nakes
nore patients covered under the diagnosis of diabetes
than had been previously, and finally, the thrust

toward the treatnment of patients with inpaired gl ucose
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tol erance, the inpact of the NIH study and how we
shoul d neet the chall enge of the treatnent of inpaired
gl ucose tol erance.

| think it's nowtine to get right into
the areas of major contention, | believe, and this is
really categorized as the criteria for the basis of
approval and the types of trials and patients that
woul d | ead to approval of a new product.

The criteria for the basis of approval
well, we recognize, really, in the draft of the
gui dance, that there were three bases for approval.
The first is the one that we've used, really, in al
ot her drugs that are approved for this indication, and
that is -- at least all recent approvals -- and that
is a reduction in henoglobin A, which is clinically
significant and sustained for a period of 12 nonths.
A second potential basis for approval would be a
reduction in the frequency of major hypoglycemc
events. We recognize, | think, as | think nost
di abet ol ogi sts, that the hypoglycema is the nmgjor
[imting step in achieving near normal glucose |evels,
and we would really like to see a thrust directed
specifically at |owering hypoglycem c events. And
then finally, and by no neans | ast, an inprovenent in

the decrease in the devel opnent of conplications
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directly. This woul d be independent of changes in
gl ycem c control

Now, with respect to the type of trials,
we recogni ze that there is still inportance of doing
pl acebo-controlled trials. There's no -- absolutely,
no doubt about that. But, on the other hand, there
are sone ethical considerations here, which | think
cannot be ignored. The reason we devel op these drugs
is that sustained hypoglycema is harnful. I f we
recogni ze that sustained hypoglycema is harnful, then
how can do a placebo-controlled trial, in which
patients are given a placebo and their hypoglycema is
not treatnent, now this, | think, raises sone ethical
i ssues whi ch have to be considered and have really not
been considered up until now.

In order to address this, we are really
urging the use of positive conparators, sonmething |ike
gl yburi de or acarbose are given as exanples of well-
established positive conparators that could be used
versus a new drug in a newtrial.

And then finally, we would |like to say
that in all trials we are assunming that there will be
continued attenpts at good glycemc control. Thi s
really gets back to the ethical issue that | was

tal king about earlier, and this comes up in many, nany
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gui ses, but | think the sinplest way of |ooking at it
is this. Let's say that a sponsor had a new conpound
that they wished to test to see if it decreased the
devel opnent of m crovascul ar conplications independent
of changes in glycema. The nost efficient way to do
a study like that would be to use patients with type
1 diabetes, and type 1 diabetes who are poorly
controlled, say that had d ycohenoglobins of 12.
These are the very patients that have the high risk of
devel opi ng m crovascul ar di sease.

Now, the other way of -- another point of
this would be that if one entered patients into a
trial and altered their insulin reginen, or altered
their glycemc control, then that would be another
variabl e which would be difficult to factor out in the
final analysis. And so, the sinplest trial would be
to take patients with poorly controlled type 1
di abetes and to say, once they are in the trial their
insulin reginmen and their glycem c control should be
kept constant for the duration of the trial, that
would be the sinplest way of investigating this
guesti on.

But, to our mnd, that would be an
unet hi cal trial, because there would be no

justification for saying that patients should be
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enrolled on the trial wunder conditions which we
recognize to be harnful. And so, we would require
that in that setting those patients actually have, be
all owed to have a change in their insulin reginen so
as to bring this glycosylated henoglobins further
toward normal. W woul d not accept as ethical saying
t hat their hypogl ycema should be nmaintained
intentionally just for the sake of being able to do a
pl acebo-controlled trial.

Now, | think this -- to ne, this seens
really quite evident that that woul d be an unethica
trial, but we still deal with this issue over and over
again, and | would hope that the conmttee nenbers
woul d address this issue specifically.

Now, | would like, really, to engage in
the major area of controversy, which is really right
up here, what is the basis of approval based on a
reduction in henogl obin A Now, |'ve indicated a
pl acebo in parenthesis, and this is intentional. W
recogni ze that a treatnment effect is really determ ned
based on a change in what happens to a placebo.
There's always a certain placebo effect in any trial,
so the effect of the drug is really what is observed
with the drug mnus what is observed with the placebo.

But, | think we are unwilling to actually
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approve a drug just on the basis of a change in
gl ycemc control versus a placebo, and one of the
other criteria which is in the guidance is that the
glycemc control, the henoglobin A actually
decreased itself in any individual patient, not just
a decrease in glycosyl ated henogl obi n versus pl acebo.

Now, this is the major area of comment
that we got from sponsors, and the argunent that was
made really goes sonething Iike this. D abetes -- now
we are talking here about type 2 diabetes, type 1
di abetes is, of course, a very different situation,
but type 2 diabetes is a progressive illness, glycema
gets worse over tine, patients fail on their diet, the
sul fonyl urea ceases to be effective, there's betacylic
exhaustion, all of these things happen to lead to a
progression and a decay, really, in glycemc control.

And, if then one had a drug that
interfered wwth this progression and, therefore, was
ki nd of changing the natural history and devel opnent,
or the decay in glycemc control in these patients,
that that, of itself, should be adequate to sustain a
recommendat i on of approval .

And, there is, really, sone validity, I
think, inthis way of looking at it, but | think there

are al so sone major problens with this way of | ooking
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at it, and that's what I'"'mgoing to illustrate now.
Now, let's just consider sone hypotheti cal

data. This is not actually hypothetical, this is rea

data, but we are not -- it doesn't matter what

products it is, and I'"mnot going to identify that

because it doesn't really nmake any difference. | just
want to illustrate this for the sake of nmaking the
poi nt ..

This is a trial, a six-nmonth trial, with
a one-nonth run in of an oral agent used for the
treatment of type 2 diabetes, and it's a dose response
trial where patients are getting increasing doses of
t he drug versus a placebo, and the placebo is shown
here by the little circles on top, and then you have
the very lowest dose of the drug, the internedi ate
dose and two hi gh doses of the drug.

And, if you say, well, what is the effect
of this drug, was this effective, how would you
evaluate that, well, if you |look at six nonths you can
see that the patients on placebo had a gl ucose of 260,
that was pretty nuch the sane at | ow dose, but in the
intermedi ate dose it was around 220 and at the high
doses you were around 200. So, clearly, this drug was
effective in lowering fasting blood sugar versus

pl acebo, a difference of about 200, a difference of
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about 60 mlligrans percent, and these were all
statistically significant down here.

So, you could say that this really was an
effective treatnment, but | think if you ook at this
curve you have sone problens with this, and that the
problemis that although the patients were | ower than
pl acebo, here is placebo at 260 and the patients on
the drug were around 200, the patients that received
the drug and had a glucose of 200 at the end of six
nont hs, that bl ood sugar of 200 is exactly the sane as
it was at the beginning. So, in fact, the drug did
not actually |lower the blood sugar in these levels, it
just -- in these patients, it just prevented the rise
in blood sugar that occurred with the placebo.

Now, some mght say that -- now, the
guestion is, well, why did the blood sugar go up in
t he placebo patients, and |I think one m ght | ook at
this and say, well, this is the natural history of
diabetes. In this particular incidence, this was the
natural history of diabetes, and |I have a very ready
expl anation for this, and I will go into that in a few
m nutes. But, let's just assunme, just even for the
sake of discussion, that there is, this rise with the
pl acebo patients is, indeed, the natural history of

di abet es. To nme, it still does not follow even if

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

you accept that, that this should be the basis for
approvability of an agent like this, and I'll just
gi ve you the reason why | think that.

Let's say, you know, we all treat
patients, | did treat patients, | don't anynore, but
let's say that a patient canme to your office and the
patient's bl ood sugar is 200, and you decide to treat
this patient with this drug, and you give her to drug
and she cones back three nonths | ater and she's very
upset, and she says, well, you know, you gave ne that
drug, it's very expensive and it isn't working.

And, you say, well, why isn't it working,
how do you know t hat ?

And, she says, well, you know, three
nmont hs ago ny bl ood sugar was 200, and now it's still
200, so the drug isn't working.

Now, what then are you supposed to say?

You are supposed to say, well, it is working perfectly
wel | . Had | given you a placebo your blood sugar
woul d have been 260. | nean, that would be the kind

of nmedicine that this kind of argunent would require
that physicians practice, and | think very few
patients would actually accept that kind of
expl anation, nor should they, because all of the drugs

that we have on the market today actually do | ower the
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bl ood sugar, not versus placebo, but actually do | ower
t he bl ood sugar in any individual patient.

And, what | think we are being asked by
industry to consider is to abandon that standard, and
to say that new drugs that are approved for the
treatnent of diabetes do not have to actually | ower
t he bl ood sugar, and it seens to ne that this type of
argunent, although it has sone theoretic validity,
per haps, in practice, really wuld lead to
consequences that are very, very undesirable.

Now, let ne expand a little bit on the
natural history of diabetes. Many people, | think
will recognize this slide, this is from the UCDP
study, this is data which is now al nost 30 years ol d,
it's actually hard to believe, but | renenber when
this was first presented, which was al nost 30 years
ago, actually. And, of course, the UGP study is nost
known for the denonstrating or, perhaps, denonstrating
the effects of tol butam de on cardi ovascul ar
nortality. But, it actually, | think, taught us quite
a lot about the drug treatnent of type 2 di abetes and
how drugs shoul d be eval uat ed.

Just to review, for people who m ght not
be famliar with it, this was a study in patients with

type 2 diabetes. There was a group that received a
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pl acebo. There was a group that received tol butam de,
whi ch is shown here, given 500 mlligranms three tines
a time without any dose increase, and then there were
two insulin groups, one that received a variable
anmount of insulin and one that received the standard
fixed amount of insulin.

And, the insulin issue here is -- the
insulin data is not what | want to show, it's really
the -- what | want to point out is sonething about
tol butamde. And, there are several characteristics,
| think, that are quite inportant here. The first is,
and you wll note, | should say that each one of these
nunbers here represents a quarterly visit, so four is
one year, eight is two years and so on, and we had
data up until four and a half years, and you will note
that, really, all the patients did quite well during
the first year of the trial, the tol butam de patients,
as well as the placebo patients. The placebo patients
went from a glucose -- this is now a postprandi al
gl ucose -- the placebo patients went from around 250
and by six nonths they were down to around 200, and
that inprovenent actually continued throughout the

duration of the study.

Well, what about the natural history of
di abetes? | thought that diabetes always got worse,
SAG CORP.
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and the bl ood sugar is always rising. This is really
not what happened here, and the reason that it didn't
happen in this early trial was that patients were
really given a reginentation in terns of diet and
exercise, and | think this was, perhaps, a surprise to
peopl e, but by virtue of participating in a trial |ike
this the patients inproved their diet, |ost weight and
t he consequence, their glycemc control inproved even
t hough they were taking the placebo.

Now, | would say to you, today in the
studies I"'mgoing to be show ng you, we really don't
see this effect anynore. The baseline glucose is
really quite constant in nost of the trials that we
have al ready seen, which | will show you sonme of them
And, the reason for this is now nowadays we recogni ze
that drugs should be added to a good regi nen of diet
and exercise, not substituted for, but added to a good
regi men, and that nost trials have a run-in period
where patients are actually instructed about diet and
exerci se and then the drugs are added to that based on
pati ents who have already received this instruction.
So, this change that occurred, dramatic change that
occurred in the UGP patients we really don't see this
very nmuch anynore

But, let's ook at it fromthe other point
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of view | think the point here is that dietary
managenent is really very inportant, in addition to
drug managenent. Let's say that a trial were done in
whi ch, instead of being reginented about the
i nportance of diet, perhaps, the patients would get
t he opposite nessage. Patients enter a trial, they
are given a tablet, and they say, well, you tried
diets, the diet didn't really work for you, here's a
tablet, this wll take care of your diabetes and
that's that.

Vel |, what would be the result, what woul d
be the result of this trial? Patients would actually,
it seens to ne, be getting the nessage that they could
relax their diet and exercise reginen, and as a result
of that it would seemto ne that probably the placebo
| evel cases would actually get worse, instead of
getting better they would get worse. You would see a
rise in the baseline.

Vll, is that the natural history of
di abetes or not? Well, | don't really think it is.
| think this would be sonet hing which woul d ki nd of be
an artificial aspect, really an artifact of the way
the trial is done, and that's why in contrast, if you
ook at this data, which is a lot nore recent than the

UGDP data, this rise in baseline in the placebo is
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really very suspicious. And, as an FDA officer
| ooking at this data, ny reaction is, why is that?
What was goi ng on there?

If the patients were having a rel axation
of their dietary managenent, this is really not a
valid trial, because it was done under conditions of
poor nedi cal managenent, which is not the way we want
di abetes, type 2 diabetes to be treated. So, this
i dea that we should just kind of subtract this rise in
baseline that occurs wth the placebo | think is
potentially very hazardous.

Let me just illustrate two other points
here. The first is the way we cal cul ate a treatnent
effect would be the effect on drug, in this case a
tol butam de mnus the effect that was observed with
pl acebo, whi ch woul d be around here, so this would be
t he magni tude of the treatnent effect.

Now, the effect that the patient realizes
isthis entire thing, it's the treatnment effect here,
plus the placebo effect, so that would be quite |arge.

In contrast to here, where the treatnent
ef fect would be this nmagnitude, what was seen on drug
m nus what was seen on pl acebo, but the patients would
actually see nothing because they subtract. So,

treating the patient here, the patient wouldn't
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observe anything, very different fromthe historical
data with UGDP

| would also point out, with respect to
durability, that the effects with tol butam de really
| asted for about four years, so this was a fixed dose
of tol butam de, they were not titrated, so this was
really a fairly durable response. And, | haven't
mentioned this, but one of the other areas of
contention was how | ong these trials should be, and
the draft guidance says that we would Iike an effect
to be durable for 12 nonths. Considering that type 2
diabetes is a life-long illness, that does not seemto
me to be extraordinarily unreasonable, particularly,
since we have data here with fixed dose tol butam de
and, of course, we have a | ot nore potent drugs now,
but even looking at that, this effect really was
durable for at |east four years.

Now, I'd just like to give sonme other
exanpl es. | said all drugs that we have avail able
actually do |lower the blood sugar, and I'mgoing to
prove that to you, if it should require proof. This
is data fromthe British study, the U K study that
has been going on for many years and was just
published in Adults |last nonth, what we have here is

the fasting plasma glucose, and the henogl obin A
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and | hope everyone can all see that, these curves
represent netformn, insulin and sul fonylureas, and if
you | ook at fasting plasma glucose insulin was nore
effective than either of the two oral agents, whereas,
if you |look at henoglobin A. they were all roughly
the sane. This is actually identical to the data in
t he UGDP st udy. | didn't show the fasting glucose
| evel s, but actually insulin was the nost effective
there as well. So, this is totally consistent with
what was observed 30 years ago.

But, the point | want to nake is that the
drugs wer e al | very ef fective, henogl obi n,
d ycohenogl obin going from 11 down to around seven
and that this effect was quite durable. It lasted for
the six years of the study. So, again, to say that a
new agent shoul d show a durable effect for 12 nonths,
| think is really not an unreasonabl e requirenent.

Wl |, ' ve shown met form n and
sul fonylureas, and here is acarbose, and here's
acarbose tested against diet and acarbose tested --
wel |, sorry, these are patients who are on diet and
acar bose was tested agai nst placebo. Here is patients
who are already on sul fonylureas and, again, acarbose
was tested against placebo. All these patients were

on hi gh dose sul fonyl urea.
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And, the point here is, again, that there
isalittle variation in the baseline, but this is not
an enor nous change over the period of one year, either
in the diet alone patients or in the patients who were
on maxi num dose sul fonylurea, and the drug was quite
effective. It lowered dycohenoglobin in both
settings, roughly around .9 percent, and the effect
was al so durable, and we can see that the effect at
the end of 12 nonths is really the sane as it was at
the end of six nonths.

wel |, ' ve shown met f orm n, and
sul fonylureas and acarbose, t hat | eaves only
troglitazone, and this is data for troglitazone, which
you W ll recognize is the data that | showed at the
begi nni ng.

Again, this was a pl acebo-controlled trial
at various doses of troglitazone, 100 mlligrans, 200
mlligrans, 400 and 600. And, we can see that the 600
mlligramand 400 mlligramdose were quite effective
versus the placebo patients. But, again, if we
actually ask the question, did the drug really | ower
the bl ood glucose in these patients, the answer really
woul d have to be no. The only way to denonstrate this
effect was versus placebo, rather than versus the

i ndi vi dual patients' starting val ues.
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Now, the questionis, well, really why is
this? This is really very surprising data, and I
remenber when | saw this | really couldn't quite
understand it, because | knew that troglitazone was
really extrenely effective, say, in patients who were
on sulfonylureas as well as in patients who are in
insulin, that was data this conmttee had already
seen, so this was really very surprising.

But, we do have a ready explanation for
this, and I'"mnow going to show it. The explanation,
really, is based on what the patients had been taking
before they entered the study. Here we have patients
who were taking -- who were on diet alone before
entering the study, they were not on other oral
hypogl ycem ¢ agents, and the effect of troglitazone
here is really not very obvious. Pl acebo are the
small circles, and they started with a 3 ycohenogl obin
of around 8.5 and ended around 8.5, the 100 m|ligram
dose, you know, a total straight line is not effective
at all. The dark circle here is actually 400
mlligrans, then the 200 mlligramis the triangle,
neither one of these were effective, and you really
don't see anything at all until you get down to 600
mlligrams, and here there was a statistically

significant inprovenent, both fromthe -- no matter
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how you calculate it, really, from the baseline or
fromversus pl acebo.

But, | would point out, just in case
anyone mssed it, this is 200 mlligranms, but here is
400 mlligramns, 400 mlligranms was totally
i ndi stingui shable from placebo, so you really only
first see an effect at 600 mlligranms, and just
| ooking at this one would have to question whether

troglitazone had any real activity in this setting

al t oget her.

| seemto be mssing ny best slide. |I'm
sorry, | apologize for that, | just got them out of
or der.

This is the data with troglitazone in
pati ents who had been on sul fonyl ureas before entering
the trial, and their values |\were, roughly,
A ycohenogl obin of around 8 to 8.5, and then there was
a one nonth run-in period, and then the patients were
random zed either to placebo or varying doses of
troglitazone.

If we | ook over here, we can see that in
this setting troglitazone was active in nonotherapy.
The 400 and 600 mlligram and even, actually, the 200
mlligram were both significantly |less than the val ue

with the placebo here, placebo val ue, d ycohenogl obin
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al rost 11, and the high-dose troglitazones down to
around 9. 5.

But, let's just look a little bit at the
time course here. Patients started out at a
d ycohenogl obin of about 8.5, and the patients who
were taken off drug, well, they were all taken off
their baseline therapy and put on these various other
treatments, the placebo patients, in other words
getting no active drug, they all got worse, they went
froma d ycohenogl obin of 8.5 up to about nearly 11
after six nonths. But, the patients on troglitazone
al so got worse. Now, they got |ess worse than the
patients on placebo, but they got worse nonet hel ess.
And, even patients on the highest dose of troglitazone
ended up at a d ycohenogl obin of 9.6, and really did
not achi eve the values that they had at the beginning.
So, what good is this data? How is one going to use
this data?

It seened to ne that it really provided no
information at all about the approvability of
troglitazone for nonotherapy. The only thing it did
tell you was that if you have patients on sul fonyl urea
you should not stop the sulfonylurea in favor of
starting them on nonotherapy with troglitazone, and

that's really the only use we put this data to in the
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| abel. But, otherwise, this data was really totally
di scarded, with respect to the justification for
approval of troglitazones in nonotherapy.

But, it also raises, | think, another
guestion, even, | think, a nore serious question, and
that is, what are the ethical inplications of doing
this? How can one justify taking patients who are on
standard therapy, having henogl obin A of about 8.5,
taking themoff of the standard therapy, giving them
a placebo, and then watching their d ycohenogl obin
going up to 11? | don't see how one can justify doing
this in today's age.

Now, this study was done years ago, and we
don't have to go through that history, but I think in
the present guidance | really would very nmuch like to
say that we should not tolerate this, and this kind of
study is just not ethical, and if presented to us we
should just not agree to allowto have it to be done.

Again, | apologize if 1'm saying the
obvi ous, but we do have these issues comng up all the
time, and | would hope that the commttee nenbers
would be willing to go on record to say that this type
of trial really should not be done.

Having said that, though, | think it

raises a question. Let us say that the gui dance says
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that we will not accept studies in which patients are
on active treatnent and they are taken off active
treatnent in order to be put on a placebo-controlled
trial. How are we actually going to enforce that?
How woul d we know, and | think it's quite clear here
that it's a lot easier to denonstrate the activity of
a drug in patients in whom the natural history of
di abetes has been artificially accelerated, than to
take patients in their normal state and denonstrate
that activity.

And so, there's kind of a -- oh, how
should we say, there would be, | think, an incentive
for physicians to, perhaps, take patients off of
standard treatnent, refer themto investigators, and
then have the investigators then random ze these
patients in trials like this, recognizing that those
patients would actually be very good subjects to
denonstrate the effect of a drug that m ght not be
easy to denonstrate otherw se. How could we prevent
that? How would we know about it?

Vell, | think the way we can prevent it is
to stick hard to the criteria that a new drug actual ly
does have to | ower the blood sugar, and that it has to
do nore than just be active against the placebo,

because if a patient were taken off of a sulfonylurea
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and then referred to a new investigator, and the
i nvestigator random zed the subject, and the subject
got a placebo, that patient's glycem c control woul d
decay over a period of tinme, and we woul d know t hat,
but we would say, well, that's all right, but we wll
not accept that as a basis of approval. You actually
have to show that the new drug really does |ower the
bl ood sugar, and that it's not adequate just to say
that it's active against the placebo. And, that's
really the reason why | feel strongly that we should
mai ntain the historic standard that diabetic drugs
really do | ower the bl ood sugar.

M. Chairman, you've asked if there was a
time to pause for questions. | think this mght be a
reasonabl e tine.

CHAI RVAN BONE: | amsure there will be a
spirited discussion about this point. | would only
ask that the conmttee nenbers, at this point, ask
guestions related to clarification of, not concepts,
but, 1 nean, information that Doctor M sbin has
presented, because | know that we're going to be
spending a Jlot of time discussing this very
i nteresting perspective.

Ckay, go ahead, Doctor Cara. Doctor Cara,

could you sit at the table, please, and use the
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m cr ophone?

DOCTOR CARA: I n your proposal, now these
were patients that were already on treatnent, the
exanpl es that you gave.

DOCTOR M SBIN.  Shall | put the slide up?

DOCTOR CARA:  No, no, it's not necessary.

The exanples that you gave included
patients that were already on treatnent. Do your
recommendations al so apply for patients that are newy
di agnosed?

DOCTOR M SBI N: |"'m sorry, what
recommendati ons do you nean?

DOCTOR CARA: This whole issue of
conmparing active drug to placebo, placebo being no
treatnment, and the whole ethical issues around that,
what is your stance in terns of newly diagnosed
patients?

DOCTOR M SBIN:. The draft does not nake
that distinction.

CHAI RVAN BONE: Doct or Sherw n?

DOCTOR SHERW N: Do we know about the
treatnment of these patients prior then to the trial,
and is the criteria then that it has to be better than
their existing treatnment? 1In other words, the big

problem with the data you showed us relates to the
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fact that according to the criteria then we woul d have
to have a drug superior to whatever the existing
treatment was prior.

DOCTOR M SBIN.  well --

DOCTOR SHERWN:.  And, that gets into a | ot

of deep trouble.

DOCTOR M SBI N: -- 1 don't think that
woul d be required. | think that -- well, | think
there are two kinds of trials. |If one had a pl acebo-

controlled trial in previously untreated patients, as
Doctor Cara was saying, then it would just be -- there
woul dn't be any conparison, we would just | ook at the
absol ut e change versus placebo, as well as the change
from basel i ne.

If one were dealing wth patients who were
on previous treatnment, such as these patients, | think
it would be quite reasonable testing a new agent
troglitazone or any other, that instead of using a
pl acebo here to actually continue the sulfonylurea.
You woul d have another armthat would go this way.

Now, we would then not require that the
new drug neet the sane, be as effective, necessarily,
as the old drug, although I think that would not -- we
get into this in the exanples -- that | do not think

woul d be a requirenent. There nmay be other things,
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for instance, if you took patients starting here
d ycohenogl obin of 8.5, not adequately controlled on
gl yburide, a reasonable trial would be to use two
doses of glyburide, say, 10 and 20 mlligrams, versus
t hese doses of troglitazone, and then you would
conpare at the end both the effect on d ycohenogl obin
as well as hypoglycem a.

Now, if you push gl yburide, you probably
wi |l have a very good effect, but you'll also have a
| ot of hypoglycem a, which you wouldn't have, say, if
you did this with a troglitazone, a netformn or
whatever. And so, at the end of the study we woul d be
| ooki ng at both the inprovenent in @ ycohenogl obin, as
wel |l as differences in hypoglycema. And, a new agent
woul d be approvable, really, based on a conposite of
t hose endpoi nts.

DOCTOR SHERW N: So, if they were
equi valent, in effect, the two drugs, the new drug
woul d be approved, is that right?

DOCTOR M SBIN.  If it was equival ent, but
it doesn't even have to be equivalent. | could easily
see a situation where the change in d ycohenogl obin
was less with the new drug, but the side effect
profile was better, and that woul d be approvabl e.

DOCTOR SHERW N: But, the hard part is
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going to be trying to figure out what the diff --
well, for exanple, let's say you have a certain effect
of a sulfonylurea, how nuch worse will a drug have to
be than the sul fonylurea to get approved, and then you
have -- | nean, in other words, we are going around --
it's going to be extrenely difficult to know how much
worse an effective drug would have to be to be
approved. And, that's, | think, the dilemma that we
are going to face.

DOCTOR MSBIN.  Well, | think it would
still -- I think, again, here we are tal king about the
| ast phase, the final pivotal study, say, we would
have earlier data, say, against a placebo in short-
termtrials, or in mlder patients, and we woul d have
denonstrated -- | nean, this is a hypothetical
exanpl e, obviously, it's better if you actually have
sonething in front of you, but we could have had data
denonstrating efficacy and reduction in baseline, say,
over 12 weeks with henoglobin A, and then let's say
a reduction of one percent. Let's say that the sane
thing then is done in a large 12-nonth trial versus
gl yburide, and you still get a reduction with that new
drug of one percent, well, that's an active drug
That definitely is active in that setting.

Now, gl yburide on that setting m ght get
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you down to 1.5, so the new drug is not as good as
gl yburide, but still is an active drug, and | would
say we should still be able to approve that drug.

DOCTOR SHERWN. W th who are you --

CHAI RMAN  BONE: Excuse ne -- Doctor
Davi dson -- we have several questions. Doct or
Davi dson?

DOCTOR DAVI DSON: Wl |, you know, if you
| ook at that study, and based on your recommendati ons,
that study wll have been termnated in about six
weeks, because there's a significant increase from
basel i ne, you know, and if we see a deterioration, you
know, of the henogl obin and the glucose |evels, that
patient should be placed on active drug.

DOCTOR M SBI N:  Absol utely.

DOCTOR DAVI DSON:  Which | think is fair,
you know, based on the deterioration of the patients.

And, | want to nmake a couple of points to
illustrate your nessage. If you | ook at the study
that you show us on troglitazone, you know, naive
patients, okay, it looks like these patients were
previously treated because there is a deterioration,
you know, from m nus one to one. No, in the bl ood
sugars, that's A. |If you look at the blood sugars

of m nus one to one, you know, the average increase is
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about 40 to 50 mlligrans per deciliter. You know,
very rarely we wll see in 30 days such a
deterioration, which nmeans that you are right, sone of
these patients probably were referred to the
i nvestigator, you know, and they were still, you know,
on the original drug. They appear to be naive, but
they deteriorate, and that's a very inportant point.

And, the final point I want to make is
that, in spite that in 12 nonths in sonme of the
studies there's not a significant increase in the
gl ucose levels, you know, | think the first study to
show that there is a natural history of the
progressi on of hypoglycem a in diabetes is the UGDP
because after 12 nonths, even though they don't go
back to placebo, there is a significant increase in
gl ucose |l evels and that has been denonstrated in al
the studies including the UKPDS.

CHAI RVAN BONE: Doctor M sbin, | have just
one or two points of clarification, then Doctor Cara
has a questi on.

Do | understand you to say that you would
only evaluate nonotherapy in previously untreated
patients?

DOCTOR M SBIN:. No, | didn't say that.

CHAI RVAN BONE: Well then, 1'm having
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trouble putting all of these itens together.

I f you are going to eval uate nonot her apy
in a previously treated patient, you wll have to
wi thdraw that patient fromtreatnment with the prior
agent .

DOCTOR M SBI N Yes.

CHAI RVAN  BONE: At whi ch  point,
presunabl vy, the blood sugar and gl ycosyl ated
henogl obin levels will rise.

DOCTOR M SBIN Wl I, no, not if the agent
is active. \What |'m proposing --

CHAI RVAN BONE: No, no, no, no, no, are
you tal ki ng about not having a wash-out period?

DOCTOR M SBIN.  -- well, why is that so
unr easonabl e?

CHAI RVAN  BONE: Well, it's a pretty
substanti al confounder.

DOCTOR M SBI N: well, | don't know, 12
month of a trial is enough to wash out pretty much
drug.

CHAI RMVAN BONE: So, you are saying that
the patients -- |I'm asking you explicitly, are you
saying that that's what you are expecting to require
peopl e to do?

DOCTOR M SBI N: No, no, |'m saying that
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that is a possibility.

CHAI RVAN BONE: Well, there are only two
possibilities, either you wash them out or you don't.

DOCTOR M SBI N: Oh, let's rephrase the
guestion. |'mnot saying that one necessarily has to
do one way or another, what I'm --

CHAI RVAN BONE: Well, there are two
possibilities, if you wash the patients out, which
woul d be the way we'd always do drug trials, is to
stop the drug that we are not testing, then the bl ood
sugar presumably wll rise substantially throughout
t he wash-out period, which |ooks like three to four
months here, which is quite a bit longer than we
usually use, all right, at which point the blood
sugars will all have gone up and the glycosyl ated
henmogl obin levels will have gone up. So, in that
case, do you then propose that in order to be
efficacious the drug would not only have to be nore
effective than placebo in |owering the bl ood sugar,
but it would actually have to take the patient back to
bel ow t heir pre-wash-out baseline?

DOCTOR M SBI N:.  Ckay, | m sunder st ood what

you neant by the wash -- | was confusi ng wash-out and
run-in.
CHAl RVAN BONE: Vel I, it's the sane thing
SAG CORP.
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usual l y.

DOCTOR M SBIN  Well, a run-in could be a
pati ent who was not treated otherw se, | nean, that
woul d be a --

CHAI RVAN BONE: But, we are not talking
about that. W are talking about patients who are
being w thdrawn from t herapy.

DOCTOR M SBIN.  Yes, let's just tal k about

the sanme thing, and I was confused by your question,

| apol ogi ze.

CHAI RVAN BONE: Al l right.

DOCTOR M SBIN. What I'msaying is this,
if one looked at trial of this nature, | would say

that it is far preferable to continuing to, even
w thout a wash, and |I'm not sure why a wash-out is
actually necessary, if the patient is on sul fonyl ureas
one could just continue this dose of sulfonylureas and
in the experinental group just swtch themdirectly to
t he experinental drug.

CHAI RMVAN  BONE: Vell, is that your
gui dance recommendation, to not have a wash-out period
in that, or a run-in period?

DOCTOR M SBIN:  The recommendat i on doesn't
specifically say that, though I think --

CHAl RVAN BONE: Vel |, okay, but let's talk
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about, there are two possibilities, okay, one is that
you do and the other is that you don't.

DOCTOR M SBIN:  Yes, in the --

CHAI RVAN BONE: Al right. Let's talk
about first that you have the standard wash-out/run-in
period, where the patient is given a sufficiently |ong
period off the prior treatnent that you are satisfied
that drug is no longer affecting, which |ooks |ike
three or four nonths in the exanple you give here.

DOCTOR M SBIN.  Right, |I'm proposing that
the way you are presenting it, that we do not do that.

CHAl RVAN BONE: (kay. So, at |east we now
clearly --

DOCTOR M SBIN:  The reason |' msayi ng t hat
is that | have a trenendous ethical issue of taking
patients who are on active drug and stopping that for
t he purposes of including themin a placebo-controlled
gr oup.

CHAI RVAN  BONE: well, okay, then I
understand your point, but | want you to be clear
about it. GCkay. So, you are saying that the proposed
gui dance docunent from the FDA would say that we
woul d, to eval uate nonot herapy we woul d not w thdraw
a patient fromprior treatnent for a period of tinme to

establi sh a new baseli ne.
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DOCTOR M SBI N: Yes, in a --

CHAI RVAN  BONE: That's what you are
sayi ng.

DOCTOR M SBIN.  -- trial of that design
There are other potential designs, but in that design
t hat woul d be what we'd say.

CHAl RVAN BONE:  You woul d say that that's
the -- so, then that's the position of the D vision at
this nonment.

DOCTOR M SBIN:  That's correct.

CHAI RVAN BONE: Ckay.

DOCTCR M SBI N Unl ess Doctor Sobel --

CHAl RVAN BONE:  Wio was unfortunately not
able to be here. | want to be clear. Ckay.

So then, let nme just pursue this for a
second, | want to be clear, because | think this is
really crucial to the whole question. It's a
different question altogether if we are tal king about
adding the therapy. So, you are suggesting that the
only acceptable trial design under the guidance
docunent would be, for evaluation of nonotherapy in
previously treated patients, would be that one arm of
the study woul d continue their prior treatnent, or one
or nore arns of the study would continue their prior

treatnment, and the experinmental arm if you wll, of
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the study would be switched directly from prior
treatment one day to their new treatnent the next day,
and then you woul d evaluate the effect on bl ood sugar
over the ensuing year, and primarily on gl ycosyl at ed
henogl obin, and that that's the only acceptable way to
do this, as far as you are concerned.

DOCTOR M SBIN:  Ckay, |'mnot happy with
saying it's the only acceptabl e way, because sonebody
may cone up with sonme other way that | haven't thought
of .

CHAI RVAN BONE: Wl | --

DOCTOR M SBIN.  But, the way you have said
it is an acceptable way, what is not an acceptabl e way
is to take the patients off of the prior drug.

Now, sonmebody may have sonme ot her design
nei t her one of us have thought of.

CHAl RMVAN BONE: Ckay, but those are you
ei ther have a wash-out or you don't.

DOCTOR M SBI N Yes.

CHAI RVAN BONE: So, you are saying you
would forbid the wash-out period for previously
treated patients.

DOCTOR M SBI N: Yes, that's what |'m
sayi ng.

CHAl RVAN BONE: Ckay. | just want you to
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be clear about it. |I'mnot arguing about it, | just
want you to be absolutely clear about what we are
tal ki ng about here.

And, do you think there would be any kind
of founding effects during the first few nonths on
treatnment, in terns of being able to analyze what's
happeni ng?

DOCTOR M SBIN.  Well, that will depend on
the nature of the drugs. Each drugs are going to be
different, but, again, | just want to stress that we
are tal king about the last, the phase Ill trial of a
year's data, so what happens during the first weeks is
not really going to be relevant to what happens at the
end.

W will already, before doing this trial,
have a lot of data on this drug based on earlier
st udi es.

CHAI RVAN BONE:  That does bring up a point
that the docunment in its current draft form doesn't
actual |y di scuss the separate phases of phase I, phase
Il and phase 11l of devel oping, or indicate what the
appropriate trial designs, or acceptable tria
designs, mght be at different phases of devel opnent,
and | suspect that that woul d be enornously clarifying

when it's devel oped further to discuss those points.
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DOCTOR M SBI N: Well, actually, in the

exanple that's given, there is a discussion of earlier
trials versus later trials.

CHAl RVAN BONE:  Yes, | think, though, that
what we are tal king about here would be helpful to
have clarified as far as what phase we are in, because
| do think what you are saying then is, if
understand correctly, that you woul d accept w t hdrawal
of the patients in phase Il for smaller-scal e studies,

do | understand that correctly, that a wash-out period

woul d be acceptable for a phase Il study but woul d not
be acceptable for a phase |1l study?
DOCTOR MSBIN It would -- | don't think

we addressed that issue specifically in the guidance.

CHAl RVAN BONE: Wl |, clearly not, | mean,
there's no real discussion of the difference between
phase Il and phase Ill, so is there an opinion on
this, whether a wash-out period using stabilized
patients off treatnent for nonotherapy, would be
accept abl e?

DOCTOR MSBIN.  Well, | would like the
input from this commttee about that. | mean, |
personally would not have difficulty with taking
patients off of an active drug for a week, | nean,

that --
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CHAl RVAN BONE: But, you've denonstrated
they have to go off for three or four nonths.

DOCTOR M SBIN.  Yes, well, that's why I'm
asking input. | nean, you are asking ne a question |
can't answer off the top of ny head.

CHAI RVAN BONE:  Ckay.

DOCTOR M SBIN: | nean, we woul d need, |
think, input fromthe group, but I think what | do not
want to see happen is patients comng off active
t herapy and being off for a long period of tine.

CHAI RVAN BONE: And, you would have no
pl acebo group then, as you describe it, in a phase |11l
trial of nonotherapy.

DOCTOR M SBIN: In this type of design.

CHAl RVAN BONE:  Well, | mean, that's the

only type of design you are saying you are going to

permt.

DOCTOR MSBIN.  No, | didn't say that. W
can still have placebo-controlled trials in patients
who have not been on previous therapy. | nmean, we do

actually generally require two different trials.

CHAI RVAN BONE: Ri ght, okay.

| think Doctor Mlitch and then Doctor
Cara, and |I'm sure other people have questions. |I'm

sorry | took so many questions, but it was a little
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hard to get -- apparently, | had to clarify what | was
aski ng.

Doctor Mdlitch?

DOCTOR MOLI TCH: Just in sticking with
this particular design, it would seemthat if you do
not have a pl acebo control at that |ast step you would
have no way of know ng what soever whether the active
drug was active at all, since you would have no
conparator to placebo.

I f glyburide, which was the initial drug,
for exanple, they stayed flat, and then you had a rise
of troglitazone, is clearly |less than with placebo, as
you have shown here, then you would have no way of
know ng whether that has an effect with any kind of
pl acebo control.

DOCTOR M SBI N: In this setting, that's

true. Now, we would have, and that's, | think, a very
reasonabl e question, | would just answer it by saying
that -- | would answer it in several ways. First,
again, |I'mstressing repeatedly, that we are talking

about the last trial, and which we had many ot her
trials, so before one even gets to that point we would
have denonstrated that the new drug was active agai nst
pl acebo in shorter trials.

Secondly, we do know that glyburide is an
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active drug, and that trial design that you are

mentioning clearly has faults, but this actually was,

for instance, what the <commttee saw in the
repaglinide study, were those conparators. So, |
think there is -- this is not breaki ng new ground, and

you' ve already seen that kind of study.

And, it is, your point is well taken, |
mean, there is a tradeoff by saying that you are not
going to have a placebo but just assumng that a
basel i ne continuation of the glyburide is going to be
adequate and that it still is doing sonmething. That
certainly is an assunption, but | think it's far
better to make that assunption than to actually take
patients off of the glyburide and denonstrate that you
can get the henoglobin up to 11. That clearly is, |
t hi nk, an unethical alternative.

If | could just -- | do have a lot of
ot her things to say.

CHAl RVAN BONE: Doctor Cara has -- just a
noment, Doctor Cara has anot her question.

DOCTOR CARA: | nean, along the sane |ines
as Doctor Molitch's question, it seens to ne, if I'm
under st andi ng you correctly, is that you are proposing
only conparator studies for the evaluation of drugs

for di abetes.
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60

| didn't say that.

can you envision a

study that, in fact, will involve a placebo?

DOCTOR M SBI N Yes.

DOCTCOR CARA: Wi ch one?

DOCTOR M SBIN. | would have no problem
wi th taking patients, previously untreated patients,
whose d ycohenogl obi n, say, was eight when they are
comng in to the trial, and doing placebo-controlled
trials using those patients.

DOCTOR CARA:  Wien | asked you previously,
t hough, you had said that even for newy diagnosed
patients you woul d not accept a placebo arm

DOCTOR M SBIN. | would not have accepted
a placebo armif the patients had a d ycohenogl obi n,
say, of ten. | nean, | can't see how we coul d take
patients |like that and comnmt them to a long-term
pl acebo.

Now, there m ght be a way of doing it with
an early dropout. | nmean, you mght say after two
weeks, or a nonth, or we would need really input from
this coomttee as to what woul d be reasonable, but I'm
really unwilling to say that we should have patients
admtted to a trial starting with a d ycohenogl obi n of

ten, or nine, whatever, which is the average we see,
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and letting themgo untreated for a period of a year.
Again, | don't think that that's an acceptabl e design.

| f the dycohenoglobin comng into the
trial is eight, then | see no difficulty, then there
woul d be no problemthere using a placebo-controlled
trial.

And, | would say that for nobst new agents
we woul d want really data of both types.

CHAI RVAN BONE: Doct or Sherw n?

DOCTOR SHERW N:  You said that you would
accept short-term studies, phase II, if there is a
pl acebo-controlled trial, and that long term that
woul d be | ess acceptable. And, there are a lot of
ethical issues, it's a very tough problem but one
problemis that a drug can work short term and not
long term and this is one of the reasons why we want
to do long-term studies, and if a drug is less
effective than another drug long term it's going to
be very hard for this coonmttee to know whether it has
had a short-term effect and then not a long-term
effect.

So, it's going to be nuch harder for us to
assess long-term effects and nmake decisions as to
whet her the treatnent is really effective or not. So,

| think it nakes the commttee's decision very
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difficult in conparative studies.

And, the other concern | would have about
t he conparative studies is, you would al so probably
have to random ze according to the specific drug, the
speci fic dosage, because, obviously, if you had -- you
have a | ot of confounders with treatnent if you have
your placebo group has four people on glyburide, 15
mlligranms, and you could end up with one group of
drugs, but many different doses, many different drugs,
and it could get very difficult.

DOCTOR M SBIN. Wl l, this has, actually,
been done before. | nean, there are nmany trials where,
say, conbination with sulfonylurea, where patients
cone in on various sulfonylureas, various doses, and
this has been -- with acarboses in several different
trials. Sonetinmes those sulfonylureas were just
continued, whatever they are, patients just continued
on baseline treatment. |In other designs, they were
switched over to glyburide, in a roughly equival ent
way .

So, this can be done, but the probl em of
stratifying different patients based on their previous
history is true of all trials. | nean, that's just
part of the heterogeneity of the disease.

CHAI RVAN BONE: Yes, but we usually take
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the people off the drugs that they were on, so that
makes it -- that conplexity persists, rather than
bei ng renoved.

Doct or Cara?

DOCTOR CARA:  How woul d you then eval uate
a drug that is partially active, not as active as the
drug that you chose, say, as a conparator drug, but
still is active, but maybe not as active?

DOCTOR M SBI N: Well, that would be a
deci sion that would have to be made in consultation
with this conmttee, because a drug, and | do have
sonme other points which are relevant to this that |
would like to present, in fact, one is comng up right
now, which I think partially addresses your question,
because the issue conmes up, if a drug has a m ni nal
activity versus a placebo, say, a d ycohenogl obin of
.3 reduction, sonething |ike that, over a period of
tine, say, let's say a year, and it's put up against
various conparators and really is not as good as any
of those conparators, the question that would have to
be answered, and | think this conmttee would have to
answer it, is why should we go ahead and approve that
drug if it's not as good as anything that's on the
mar ket, and we haven't even di scussed safety issues.

But, | think that would be sonething that this
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commttee woul d have to debate.

It's not clear to nme that the criteria for
approval should be so low that we allow virtually
anything on the market, even though it may not be very
useful, but that's sonething which | think this
comm ttee woul d have to discuss.

CHAI RVAN BONE: Yes. Vell, | think
writing a guidance docunent, though, we are not -- |
don't think in your guidance docunent, when it does
reach its final form you'd want to say that each
i ndi vidual problem wll have to be resolved by the
coonmttee. | think you d like to be able to give the
sponsors the sufficient guidance that they could, at
least in the early stages of a project, have an idea
of what they m ght be required to do.

| think |I'd share Doctor Cara's question
about, and it goes back to sonething you said earlier
about a conmpound mght be efficacious, perhaps,
somewhat |ess efficacious than the positive control
but, nevertheless, wuseful, sufficient to warrant
approval by the criteria that are di scussed el sewhere
in here, and, nevertheless, as Doctor Sherwi n has
poi nted out, you mght have a very hard time telling
whet her it was having that effect or not because you

woul dn't have the placebo group against which you
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woul d conpare it. So, you wouldn't know how nuch
relative reduction of d ycohenogl obin was occurring
W t hout that conparison

| understand quite well your concern about
the problem of allowing patients' @ ycohenogl obin
levels to rise, but as you can see there is certainly
-- it does leave a problem because of the precise
nunber that you are referring to, for exanple, a one
percent reduction of @ ycohenoglobin would, under
those <circunstances, | think be inpossible to
cal cul ate.

DOCTOR M SBI N: Well, again, |'m not
saying that we get right of placebo-controlled trials,
what I"'msaying is, is that there's a place for them
and | think the place really is in patients who do not
have severe hypoglycem a, and also in the setting of
trials of nore limted duration.

CHAI RVAN  BONE: Wl |, it's rather
challenging if we have an entry criterion that
A ycohenogl obin | evel s must not exceed eight, to have
a one percent reduction in dycohenoglobin is the
threshold for efficacy. That's pretty chall enging.

And, that brings up one other question
had, and then we'll go on, | think, maybe unless there

are other questions fromthe conmttee, and | think
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Doctor Flem ng has a comment --

DOCTOR M SBIN  Can | ask you, why is that
so challenging? Al the oral agents we have, acarbose
woul d be around .9, so --

CHAl RVAN BONE: Wl |, | nean, you said one
percent, and | just want to make sure that we
understand that w thout the placebo.

Let ne just one second, are you talking
here, the other question that | know is one that
everybody in the room practically wants to know the
answer to, is that if your primary endpoint is the
reduction in dycohenoglobin, are you talking about
having a percentage reduction or an absolute
reduction? 1In other words, is the reduction froma
starting d ycohenogl obin of 14 percent, should that be
the sanme reduction as one that starts at eight
percent ?

DOCTOR M SBI N: The gui dance does not
address that specifically, and that would be an area
where | think we would want to discuss that and get it
fromthe commttee.

CHAI RVAN BONE: It does actually appear
to, so that was the question.

DOCTOR M SBIN  Well, | don't really think

SO.
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CHAI RVAN BONE: | think sone people my
have had the inpression that you used a fixed nunber
of .7 percent.

DOCTOR M SBIN  Well, | think if we woul d
take out the actual guidance and read it, it says that
in the past we have accepted, it just gives a
precedent, and the precedent really is acarbose, and
says that in a drug which we believe to be extrenely
safe, but which is not very potent, that drug had a
kind of, in various studies, a mniml effect of .7,
and so this is what we have done in the past.

Now, | would al so say that when acarbose
was first put up it was actually rejected, because the
feeling was that its efficacy was too low, so this is
ki nd of on a threshold.

CHAI RVAN BONE: So, the current draft
gui dance doesn't actually address this issue at all?

DOCTOR M SBIN:.  The current draft gui dance
says, in the past --

CHAl RVAN BONE:  Yes, | know what it says.

DOCTOR MSBIN  -- yes, that's all that it
says.

CHAI RVAN BONE: But, it doesn't actually
make a specific recomendati on.

DOCTOR M SBIN: That's correct.
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CHAI RVAN BONE: | think we have Doctor
Hirsch, and then Doctor Flemng, and then Doctor
Davi dson.

DOCTOR HHRSCH:  We're just slipping into
getting clarification, but beginning to express sone
opinions. There will be an opportunity later, won't
t here, because | have a very strong opinion about it,
but I don't want to get into it now.

CHAl RVAN BONE: We're just trying to find
-- | think what we are trying to find out now is what
is being said, and then we are going to talk later
about what we think about it.

Ckay, although, you are right, and the
Chair accepts responsibility for having fallen into
the trap agai nst which we warned everyone el se. Ckay.

Doctor Fl em ng?

DOCTOR  FLEM NG Just a genera
clarification. This is, obviously, an extrenely
useful discussion, and we are getting off into sone
fairly conplex issues, particularly, the idea of
conparative efficacy, and we'll need to address that
specifically later.

| do think it's inportant to understand,
or at least, nunber one, why we are here, and that's

mainly to get your input, and not so much to suggest
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that we have a particular Iine that we are asking you
to adopt. And also, that this guideline, or draft
gui dance, is one that has been under works for a
while, but I would not represent it as being an Agency
view, or a Division view

| think the approach that Doctor Sobel and
| have taken in our involvenent is to encourage Doctor
M sbin to proceed in the way he has, and to put down
on paper what seens to be at |east a reasonable
starting point, but let us not ascribe this, or
ascribe a Division inprimatur to that.

CHAI RVAN BONE: Fair enough, that's what
| was trying to inquire about, and Doctor Davidson,
and then we'll go on with Doctor M sbin.

DOCTOR DAVI DSON: Wl |, you know, | think
the ethical issue is very inportant. | believe
strongly that the first thing that we need to do in a
trial is no harm you know, and | believe strongly
that that should be part of this comittee's
responsi bility.

And, the second thing is that, you know,
in previous trials it is not the absolute A
reduction per patient, but it is the average reduction
inthe trial.

CHAl RMVAN BONE: Ckay, thank you.
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Doct or M sbhi n.

DOCTOR M SBIN:  Well, | just want to get
back, really, to kind of the exposition, really, of ny
poi nt .

| think Doctor Cara raised the question,
several people raised the question of durability, and
as | indicated previously all the drugs that are
presently avail able we have long-termdata on. 1In the
controlled trials that led to that we have generally
12 nont hs, and we have even data beyond that.

But, | think it's fair for you to say,
well, to challenge me to say, well, do | have -- are
t here exanples of drugs that appeared to be active
early in the developnent in the trial, but then |ater
turned out not to have persistent activity.

"1l just show you this exanple. Here we
have data from patients, again, patients with type 2
di abetes, and at 13 weeks -- and this is all expressed
as a change in henoglobin A: from baseline, and at
the end of 13 weeks you can see in this particular
case that there was a fall, both in the placebo
patients and in the drug patients. The pl acebo
patients fell by .54, the drug by .94, so that would
be, say, a value of collected henogl obin of nine down

to 8.5 or thereabouts.
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Now, over the period of 13 weeks, given
the fact that d ycohenoglobin is a | agging indicator,
that this of itself is not really bad, and | think
| ooking at that you mght say that, indeed, there may
be something here, and it was a highly significant
fall. And, the difference, the drug effect, the
treatment effect of the drug from placebo here is a
di fference of .4.

| f one goes on, say, to 26 weeks, then the
situation becones a little bit unsettled. W see that
the placebo patients are beginning to revert back
toward baseline, it's not exactly clear, and the drug
patients also are beginning to revert back toward
baseline, but it's not terribly different from 13
weeks.

The treatnment effect, the drug effect of
.42 nowis the sane as it was at 13 weeks, but because
of the variability in our individual response we are
really beginning to | ose our statistical significance
inthis trial.

But then, if we go to 52 weeks, | think
the pattern really is fairly clear, but the placebo
again is going back toward baseline, initially there
was a drop of .54 and nowit's only .2. The drug is

goi ng back toward baseline as well, initially it was
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.94 and now it's only .47, and by 52 weeks there
really is no difference statistically between the
treatnent and the pl acebo.

Now, had you just |ooked earlier, you
woul d have said that this |ooked Iike an active,
positive trial, even at 26 weeks it's kind of a
mar gi nal call here. But, by requiring that we
actually go to 52 weeks, | think it would be clear,
really, this drug does not have a durable effect,
whi ch we woul d not have known if we had only required
earlier trial.

So, again, | think that the requirenent of
the 52 weeks of a controlled observation, | think is
sonet hing that we shoul d nai ntai n.

| would add that that requirenent, | think
is particularly inportant wth drugs that are not
very, very effective. |If this were glyburide we'd see
a major, enornpus effect in conparison to what we see
here, but since we are really talking about drugs
where the effect is really rather small, | think it's
quite clear that if you really don't wait |ong enough
that very small effect mght actually disappear
al t oget her.

For conparison, though, we do have drugs

that are maybe not terribly potent, but which do have
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durability, and I'll just show the data on mglitol.
Mglitol is simlar to acarbose. It's actually
approved for use in the United States, but has never
been nmarketed here. But, the point I want to make is
that it's not an enornously effective drug. This is
a time course, here we have placebo, and here we have
mglitol, and at the end of the year it really only
reduced d ycohenogl obi n of about one percent, barely
that, but even though the effect was small it was
really quite durable. | f anything, it seens to be
getting better at the end of the trial.

This study of mglitol was actually done
in African-Anmerican patients, and this little insert
is actually different data, this was done in Lati no-
Anerican patients, both show ng, roughly, both two
groups with high risk of diabetes, both show ng,
roughly, the sanme kinds of data. So, even though we
have drugs that are not terribly potent, Iike
mglitol, very, very safe and does appear to be
dur abl e.

Vell, I'd like nowto enter into, really,
the nost difficult question. Doctor Bone is telling
me to hurry up. The question | think the nost
inportant question, really, is what constitutes a

clinically-significant change, .7, .3, how do we
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actually determne that?

And, this is data, let's ook at this as
hypot hetical data in patients with type 1 diabetes,
and, again, it's a tinme course starting at a
hermogl obin of around nine, but the data here is
expressed as a delta effect, a reduction from
basel i ne. And, you can see over 52 weeks that
patients here who received placebo really did not have
very nmuch effect at all, this was a pretty constant
baseline. The patients who received this hypotheti cal
drug did show inprovenent. There was a treatnent
effect here, but I'm not certain that it was
statistically significant at 52 weeks, although, this
seens to be a trend that, perhaps, it's not going to
be durabl e beyond that, but let's just, for the sake
of discussion, say that this is where we ended and
this is where we have to nmake a decision

Well, the treatnent effect here is about
.3, over here it was a little greater, the question
is, really, is this a clinically significant change,
that's, | think, the nost inportant and nost difficult
gquestion, and | think there are really tw ways of
| ooki ng at this.

It's certainly clear that we don't

recogni ze a threshold for the devel opnent of vascul ar
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conplications of diabetes based on any specific |evel
of d ycohenogl obin, and there's no doubt that | think
a patient is better off if they have a henogl obi n of
-- dycohenoglobin of 85 than if they have a
d ycohenogl obin of 8. 8. l"'m certainly wlling to
concede that.

And, if one looks at that phase of the
argunent in that way, then one would say, yes, this is
aclinically significant change. But, | would really
chal l enge people to look at it in a different way, and
the way | would -- the reason | say that is this, it's
true that 8.8 is less than 8.5, and that it's better
to be at 8.5 than at 8.8, but, in fact, neither one of
them are very good, and the ADA recommendati ons are
that, really, what we should strive to get patients
down to a d ycohenogl obin of seven, that's not al ways
possi ble, of course, but that really we should not
really be conplacent until we get themdown to a val ue
of eight or less. And so, if one accepts that, then
patients with a G ycohenoglobin of 8.5 over here
really still has to be offered sonme other kind of
t her apy.

What other kind of therapies are there?
Well, there any nunber, nore insulin, troglitazone,

what ever, but whatever a physician wanted to do in
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that patient at this point he could have al so done it
up here at the beginning of the trial. So, if you say
that, well then, what is the purpose of using this
drug in this setting, if the options we have at the
end are the sane as the options we have at the
begi nning, and the patient still needs to be treated
further?

It seens to ne that this is really nore
i ke a detour than actual effect of treatnment. And,
just to illustrate what | nmean, | replotted that data
shown up here, and also to scale showed the change in
gl ycosyl ated henoglobin in the intensively treated arm
in the DCCT studies, and you can see that the effects
of this hypothetical drug here are very, very nuch
less than what one sees with intensive insulin
treatment. And al so, one has to again bring up the
time point, the duration of effect, but we know from
the DCCT trial this really goes on to nine years, |
i magi ne we coul d have data beyond that, | didn't plot
it nore than two years, and with this hypothetica
drug, if one just kind of extends the values here it
| ooks to nme like even if one took this as a clinically
significant effect it probably wouldn't really |ast
nore than about two years.

Now, what do we know about G ycohenogl obin
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and m crovascul ar di sease? Well, it seens to ne it's
not just the absolute level, but it's really the total
exposure and the duration of that exposure is just as
i nportant as the actual |evel itself.

And so, if one takes that argunent,
really, what is actually acconplished by using a drug
like this, when one can do sonething like this. My
point is that to actually treat a patient wwth a drug
like this, given this data, | don't think is actually
neutral, | think it's actually perpetuating a bad
situation, and, therefore, tonme it's hard to say that
it's clinically significant benefit. To nme, it just
| ooks like one is just kind of doing sonething in lieu
of actually taking a definitive action.

And, if you accept that kind of reasoning,
t hough, then I think sonething else follows, and | do
want to nmake sonething -- | may have m sspoken, | want
to make sonething clear, |'mnot saying based on this
that | would say that this drug really is not usefu
in this setting. Wat I'msaying is that we really
haven't -- that it hasn't been denonstrated in an
appropriate setting, and the appropriate setting
really to study this, a drug of this nature, would be
not to do it in conventional treated patients where

t he henogl obin A, is kept constant, but actually to
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conbine it with nore intensive insulin treatnment, so
one would have an armlike this, and then an armwth
the drug, and at the end of the 12 nonths one would
say, did that drug actually nmake a difference in
addition to insulin, both with respect to the |evel of
A3 ycohenogl obi n that one coul d achi eve, and also with
respect to the incidence of hypoglycem c epi sodes.

Now, a reduction of .3 may not be large in
itself, particularly inthis setting, but if one could
see a reduction of dycohenoglobin of .3 and in
addition to that have a reduction in hypoglycemc
epi sodes that | would think would be a very inportant
and very clinically significant effect. But, in order
to actually denonstrate that you really do have to do
the right study, and the way this was done, really, is
not a definitive study.

And finally, I will just -- and this is ny
| ast slide before I |ose ny voice entirely, and that
is, | think when evaluating drugs in the future, |
think we really should recognize that it's not the
absolute | evel of dycohenoglobin that we should be
| ooking at, but really the relationship between
d ycohenogl obi n and hypogl ycem ¢ epi sodes.

And, wusing the drug that | have just

denonstrated, if that drug could show that there was
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a change in this relationship, if, for instance, you
had a curve down here, where at a d ycohenogl obi n of
.7 using a new drug, you only got 15 hypoglycem c
epi sodes per year, whereas in the absence of that new
drug with the control |l ed popul ati on you woul d get 100,
then that, | think, would be an extrenely i nportant
clinically significant event, because then you really
do sonmething to those patients that you cannot be
doing now, do now with insulin al one, and would be, |
think, potentially making a major difference.

So, anyway, | think just in sunmary, |
woul d, nysel f, being shown this data would really not
affect this as being a clinically significant result,
it seems to nme that at the very best it's actually
just chipping away at control, and |looking at it in,
| think, a nore realistic situation, if anything, |
think it's perpetuating the situation of poor control,
and that's why | say that when given data of this type
I, nyself, would not accept it as being a basis for
approval .

Thank you.

CHAI RVAN BONE:  Ckay.

Doctor Msbhin, were you planning to
present the remai nder of the guidance docunent ?

DOCTOR M SBI N: Not at this nonent.
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CHAI RVAN BONE:  Good.

Al right. |1 guess if there are any
qguestions for clarification of this partial exposition
of the guidance docunent, | think Doctor Mdlitch had
a question for Doctor M sbin.

DOCTOR MOLI TCH: It just seens that in
this capacity, you just naybe sort of conparing
appl es, oranges and pears all together here, with sone
difficulty.

| think the last thing that you nenti oned,
actual |y, has sone rel evance, about the chipping away,
and | think that we've entered into an era of
pol ypharmacy of wusing nore than one oral agent
together with the realization that no one of themis
going to be a single agent that will get a normal
d ycohenogl obin for many patients, or even for nost
patients, and so the idea of showi ng partial efficacy
in reducing dycohenoglobin we can pick a |evel,
whi chever we like, that it can then be added to
another oral agent, perhaps, wth a different
mechani smof action. It can be a very useful addition
of treatnents, and not necessarily have to be added to
i nsulin.

So, the fact that you have nmade a

substantial reduction, although, not down to normnal
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with a single drug, does not necessarily preclude its
efficacy.

DOCTOR M SBIN:  Yes, | agree with that.

CHAl RVAN BONE: Doctor Cara?

DOCTOR CARA:  You talked a lot in the |ast
segnent of your presentation on what you would not
consider an appropriate efficacy or efficacious
reginen, but | didn't quite <catch what your
conclusions were regarding mninmal standards of

efficacy. Have you devel oped t hose?

DOCTOR MSBIN | think 1'll go back to ny
chair.

CHAl RVAN BONE: Vel I, it mght be hel pful
if you would -- maybe sonebody will want to see one of

your slides.

DOCTOR M SBIN:  Ch, all right.

Well, we don't have, again, in the draft
as it is, we don't have a statenment about what is a
mnimal criterion. | mean, | think anything that we
said woul d be open to attack and would be arbitrary.

| think the way it's stated in the draft
is just stating the fact that in the past, given a
treatnent which we thought was very safe, nanely
acarbose, although not terribly effective with a

d ycohenogl obin reduction of about .7, we did, in
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fact, approve that.

Now, sonething -- if we were faced with an
agent that was |less effective than acarbose, and did
not have the good safety profile that acarbose had, |
woul d not see any reason why we ought to approve it.
What would be the reason to approve that? And,
per haps, people on the conmttee feel differently.

| think that's really -- since we are
tal ki ng about various types of drugs, both type 1 and
type 2 diabetes, drugs used in conbination, | don't
really see any way of setting an arbitrary |evel

unl ess the commttee feels otherw se.

CHAl RVAN BONE: Wl |, | guess what -- just
one nonment, and then Doctor Marcus -- | guess what
several nenbers of the coonmttee, | think, are kind of

working toward here is a question for you, based on
how t he docunent that we've had a look at, and in this
di scussion of sonme elenents of the docunent that
you've given us, how is industry to be guided here?
| nmean, if the intention is to guide industry in the
desi gn and execution of trials, | think we have gai ned
sone interesting insight into how you mght reviewthe
results after they are conpleted, but I'mnot quite
sure if | were a sponsor right nowif |I'd know what |

needed to know to plan the devel opnent program which
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is, of course, when the guidance would be nost
i nformati ve.

DOCTOR M SBI N: Well, again, | think
i ndustry can be guided that we are likely to do in the
future pretty nuch using the sane reasoning that we
have in the past, that in the past we approved a drug
that we thought was very safe based on a
d ycohenogl obin reduction of about .7, perhaps, a
little bit greater. So, that would be the guidance
that | would give to industry, that if the product
they are then thinking about is likely to be |less
efficacious than that, then | think they should not
assune that it would be approved.

On the other hand, if the product were
nmore efficacious then that, we have approved a product
like that, wth that degree of efficacy before,
barring any significant safety issues it's likely that
we woul d approve it again. | wouldn't see any reason
why not.

CHAI RVAN BONE:  Doctor Marcus, and then
several others.

DOCTOR MARCUS: Let's assunme for the
moment that in the early phase of drug devel opment a
manuf acturer beconmes convinced that drug A is not

particularly potent on its own, but has a remarkable
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capacity to enhance sone other drug, are you going to
hold still, hold firmto the view of having to do a
certain nunber of trials that are versus placebo, or
can the manufacturer just focus on this use as the use
of this drug as an insulin enhancer, let us say, and
have all the trials that would cone to the Agency be
inits use as an enhancer?

DOCTOR M SBIN W haven't faced this yet,
but posing it the way you do, ny reaction would be
that it should be used the way they intend, so there
it would be used as --

DOCTOR MARCUS: |Is there a precedent for
anything like that, that you are aware of ?

DOCTOR M SBIN:  I'mnot aware of anything
i ke that. | mean, troglitazone, of course, is an
insulin sensitizer, and we approved it initially, as
this coomttee knows, based on data used concomtantly
with insulin, and so actually that data that led to
that approval was, | think, entirely based on its data
used in insulin treated patients, although there was
a body of data used in placebo and so on.

But , I think -- I suppose it's
theoretically possible that a new conpound woul d do
nothing by itself, but can only be used in association

with sonething else, and then | would say that,
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really, | think we'd be | ooking at the drug product,
really, as a kind of a package. You know, it wouldn't
make any sense to test sonething under conditions in
which it would not be used, but that's kind of an off-
t he-cuff reaction.

CHAI RVAN BONE: Doctor Molitch, Doctor
Zawadzki and Doctor Hirsch

DOCTOR MCOLI TCH: | have a fundanment al
phi | osophi cal question about the role of this
commttee and, perhaps, the Agency. If a drug is shown
to have sone efficacy, perhaps, |ess than other drugs,
but still efficacious with a very favorable safety
profile, it seenms to me that our role in |ooking at
this would be to exactly state that, and that, to ne
at | east, would seem a reason for approval.

If the drug was really wultimtely
mninmally efficacious, but still efficacious, then it
may not actually do very well in the marketplace, and
t he mar ket pl ace woul d actually satisfy that and nobody
would use the drug, and the drug conpany would
probably realize this as it was devel opi ng the drug,
and realize that this is sonething that probably is
not going to nake it. Wiere, if they decide to narket
it anyway and it doesn't go, then that's their

pr obl em
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So, it really depends upon what exactly is
our role here in trying to decide these things, and
maybe we can clarify that.

CHAl RVAN BONE:  Perhaps, that's a subject
to discuss in nore detail in the afternoon.

Yes, briefly, please, because we're --

DOCTOR FLEM NG  Well, | think that is a
very critical point, and it really is very close to ny
particul ar opinion, as to how we should view the drug
approval process. And, | do have a different
per spective fromDoctor Msbhin on this very point, in
that, deciding what is clinically significant is very
difficult and, in fact, we have data fromthe DCCT and
ot her studies that show that small differences in
approved glycem c control can nmake a difference.

| think we've got to enphasize that it's
not only the effect, but it's the cost, in terns of
safety and other considerations, for us to nake the
risk benefit determnation. That, ultimately, is the
basi s of how we deci de whether to approve the drug or
not .

It's conceivable that we could approve a
drug with an effect of .2 henogl obin percent units, if
it has mnimal risk, say, taking two Vitamn C tablets

a week can bring about that inprovenent, | would think
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t hat woul d be approvabl e.

CHAl RVAN BONE:  Thank you, Doctor Fl em ng.

Doct or Zawadzki and then Doctor Hirsch

DOCTOR ZAWADZKI : | would just like to
request a clarification that applies to the next to
the last slide that you had shown, which showed that
t he henogl obi n A had decreased and t hen gone back up
again in the one group, and the conparison was wth
t he henogl obi n A goi ng down and stayi ng sustained in
a sustai ned decreased anount. Are those popul ations
t he sane?

DOCTOR M SBI N: | was show ng that,
really, for the purposes of conparison. They are --
these were not the trials that were done
concomtantly, the DCCT trial, of course, was
different fromthe hypothetical trial that | showed.
O course, it was both in type 1 patients, and the
starting glycosylated henoglobin was actually the
same, and the baseline data were the sane. So, |
think one can ook at that in a gross sense as to what
one can do in this type of patient, but they were
certainly not exactly conparable, |'ve certainly not
done that kind of analysis.

DOCTOR ZAVWADZKI : That clarification is

hel pful to ne personally, because ny inpression was
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that the first set of data were really froma type 2
di abet es popul ati on.

DOCTOR MSBIN: It was type 1

DOCTOR ZAWADZKI :  And, that's hel pful.

One thing that hasn't been very clear to
me in reading the draft guidance, and in sone of the
di scussion points so far, has been a distinction
between type 1 and type 2 diabetes, and | think there

is a significant difference in the two, especially

when we start di scussing the inportance of
hypogl ycem a in the adjustnment of therapy. | would
just -- | would recommend that we think a little bit

nmore specifically versus type 1 or type 2 diabetes, or
apply to both if it is, indeed, applicable to both
t ypes of pat hophysi ol ogi es.

CHAI RMVAN BONE: Thank you.

Doctor Hirsch, and then | think Doctor
Sherwin, and then as soon as we wap up the conments

and questions concerning Doctor Mshbin's specific

presentation we'll go to the industry comments.
DOCTOR HHRSCH: | just wanted to nake a
little point about what | wunderstood to be the

exchange of Doctor Marcus and Doctor M sbin, nanely,
t he precedent for having a conplex mxture of drugs as

a placebo versus -- well, that happens in oncol ogy al
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the time, thank the Lord, nanely, a child with acute
| ynphocytic | eukema is not allowed to go or wash-out
or whatever, you do treatnment A versus treatnent B
and all of the innunerable cooperative studies have
al ways used that paradi gmof necessity in that extrene
case. | don't see why it's different here, and I'|
expand on that later, if | may.

CHAI RVAN BONE: Doct or Sherw n?

DOCTOR SHERW N: Just to add on to that,
and just to make a small point, in terns of the
varyi ng 3 ycohenogl obin. One of the problens is that
measurenent is affected by three nonths of -- two or
three nonths results, and so that the baseline val ue
during the wthdrawal period is generally under
estimated conpared to the tinme when the drug is
st opped.

So, often, if you wuse a change in
d ycohenogl obin as  your measur enent , you are
confounded by the fact that you are under estinmating,
during a w thdrawal phase, the actual baseline val ue,
whi ch conplicates an assessnent even further.

So, | nean, that's one of the problens
during that w thdrawal phase that needs to be taken
into account, unless you have a | ong w thdrawal phase

you are going to under estimate the d ycohenogl obi n at
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basel i ne.

CHAl RMAN BONE: And, for exanple, Doctor
M sbin's set occurs fromtroglitazone if you | ooked at
t he basel i ne.

DOCTOR SHERW N: That's why | was mnaki ng
t hat point.

CHAI RVAN BONE: You would have seen a
pl acebo effect, a nice dose response group.

We have -- are there further coments of
questions specific to Doctor Mshbin's presentation?

Doct or Davi dson?

DOCTOR DAVI DSON: You know, two points,
you know, always we need to give reduction in Ag
but, you know, drugs have beneficial and del eterious
side effects, and one of the drugs could have a very
good effect on lowering blood pressure with an A
only of -.3 percent, or a significant decrease in one
of the lipid parameters, then | think that we can, you
know, take exceptions to the rule, you know, based on
the profile of the drug, which I think we always do.

And, you know, in your docunent, you know,
one of ny few concerns, you know, even though we still
have many questions is, you know, a paraneter for, you
know, that you consider a positive is a reduction in

the need for frequent injections in patients with type
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2 diabetes, and | want to delete that, you know,
because a decrease in the nunber of injections, you
know, for ne is not a paraneter of inprovenent, you
know, and actually may send the wong, you know, idea
to physicians in practice that, you know, nultiple
injections are not the way to go. And, | think that
in 1998 that's the therapy of choice in patients with
type 1 and type 2 diabetes until proven otherw se.

CHAI RMVAN BONE: Thank you.

We now have a series of presentations on
behal f of various interested sponsors. Sonme of these
w ll, undoubtedly, relate to the topics exposed by
Doct or M shi n. We had anticipated -- well, Doctor
M sbin decided to really provide the rationale for
sonme of the nore challenging parts of the docunent,
rather than to go through the entire gui dance, which
may nean that sonme of these industry comments wl|
pertain to other areas of the guidance draft, |
suspect, than those already discussed, and then we
will be discussing material that has not been
present ed.

Presunmabl y, everyone has had access to the
draft guidance docunment, because that's, obviously,
presupposed, the commttee has -- pardon ne?

DOCTOR CARA: Can we take a break?
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CHAI RVAN BONE: We w Il take a break, do
you nmean now? | guess we had al ready schedul ed one
for half past ten, but we can -- if you'd like to,
that would nmean noving the break up before the
i ndustry comments section. |'d kind of like to get
t hrough that and then take the break, | think that's
logical, if you can manage. (kay.

The first speaker scheduled is Doctor
Oville Kolterman from Amnylin Pharmaceuticals, who
wi shes to comment on a nunber of points in the
gui dance docunent.

W are going to be asking each speaker to
stay within about five or six mnutes, in order to
conplete this in the allotted anount of tinme, and I'|
give you a signal with about a mnute or so to go.

DOCTOR KOLTERVAN. M. Chairman, allow ne
to begin by thanking the Advisory Panel, as well as
the Agency, for the opportunity to address these
important issues. |It's obvious that a fair amount of
wor k has gone into the preparation of this docunent,
and that we now have an open forum for discussion.

In the tine allotted, 1'd like to touch
briefly upon four issues. First, diabetes is a
mul tifaceted di sease, sonme comments about assessnents

of reduction in henoglobin A, nean reductions, post
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alternative assessnents, a couple coments about
hypogl ycem a, and then some comrents about eval uation
of new agents in patients who are wusing insulin
t her apy.

As you all are aware, diabetes is a
mul tifaceted disease, it's not only a disorder of
gl ucose netabolism netabolism of carbohydrate,
protein and fat are altered in this disease. In fact,
the | eadi ng cause of death in patients with diabetes
is due to mcrovascul ar events. Therefore, risk
factor reduction in that area, | believe, is agreed to
be mandatory.

And, in that ar ea, the role of
hypogl ycem a remains debated and unclear at the
present tine. Cdearly, glycema control was inportant
because the rel ati onshi p between m crovascul ar di sease
and hypogl ycem a has been clearly established by the
di abetes control and conplications trial.

W would suggest that in ternms of
assessnments of new therapeutic agents that the entire
nmetabolic profile of a patient be evaluated in terns
of both m crovascular and m crovascul ar ri sk. You
know, inprovenents in henoglobin A, Wwthout an
i ncrease or a reduction in hypoglycema, are inportant

in terns of addressing the mcrovascular risk profile.
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In terms of mcrovascular risk, it's
inportant to pay attention to plasma lipids, both
concentrations and conposition anongst the sub-
fractions, body weight, blood pressure.

While the focus of the discussion this
nmorning has been predomnantly on inprovenment in
glycem a control, would argue that a blend of these
paraneters that on this overhead could actually serve
as the basis for the approval of an agent, that is, an
agent that brings sone inprovenent in glycema
control, but has favorable inpact in terns of the
m crovascul ar risk, | would argue should be viewed
with sone favor, at |least given credit for the inpact
upon the mcrovascul ar risk profile.

Moving on, in the interest of tinme, to
tal k about henogl obin A, assessnents, |1'd just |ike
to point out that | think that there are sone
[imtations in enploying nmean reduction in henogl obin
A,c as a sole assessnent. The clinical inpact of a
gi ven nean reduction is critically dependent upon the
baseline from which the patient begins, as has been
al luded to by sone panel nenbers this norning.

In addition, the feasibility in the clinic
of achieving any given nean reduction in henogl obin

A,c varies based upon the baseline from which the
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pati ents begin. It's nmuch nore difficult to get a
reduction of one percent if the patient begins with a
baseline of 7.5, conpared to a patient that begins
with a baseline of ten or 11 percent.

Furthernore, the nean reduction as a point
estimate provides limted insight into the pattern of
response t hroughout the popul ati on studi ed, throughout
t he cohort study.

You could cone to the sane nean reduction
in henoglobin A. by having a relatively constant
reduction across the study cohort, as opposed to
having a study population that is conposed of sone
patients that have, you know, an extrenely good
response, but is then blunted sonmewhat by patients who
are somewhat unr esponsi ve, or appear to be
unresponsive to the drug, and that should not be
surprising given the known heterogeneity of diabetes.

Vell, interns of alternative assessnents
we think should be considered, utilization of the
relative proportionate reduction frombaseline as it
has been shown, based upon the DCCT data set, to
provide a uniform assessnent of mcrovascular risk
reducti on. Al ternatively, the nunber or the
proportion of patients achieving and nmaintaining

meani ngful -- clinically neaningful targets, such as
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| ess than eight percent or |ess than seven percent,
coul d al so be enpl oyed as appropriate endpoi nts.

In terns of hypoglycema, as | read the
draft guidance, it may be a bit -- it's not conpletely
clear to me, and we just want to nmake cl ear that any
event that requires the assistance of another
individual 1into neurologic inpairnent should be
consi dered as a severe episode.

Also, | would argue that instead of 50
mlligrans per deciliter, as suggested by the current
version of the draft guidance, that 60 mlligranms per
deciliter should be considered as studies in the
literature docunent that as being the threshold for
t he initiation of gl ucose counter-regul atory
pr ocesses.

Ri sk reduction for hypoglycema, due to
the severity of this -- or the threat that this
conveys to the patient, should al so be considered. W
reduce frequency of hypogl ycem a while naintaining the
same henogl obi n A reducti on in noct ur nal
hypogl ycema, or a reduction or a reversal of
hypogl ycema unawareness should also be given
consi derati on.

"Il now turn to the final point in the

eval uation of new agents in patients who are using
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insulin. W do not feel that this issue is adequately
addressed in the present draft of the draft gui dance
docunent. The statenent is sonetines nmade that any
i nprovenent in glucose control in patients -- any
desired inprovenent in glucose control in patients
using insulin can be achieved by just sinply
increasing the insulin dose. Cinical experience
shows that that, apparently, is not the case, because
both providers and patients are frequently resistant
to the concept of increasing insulin doses, and the
side effects of insulin therapy thenselves, two nmgjor
side effects being hypoglycema and weight gain,
convey increased risk of another type, of another sort
to the patient.

Finally, the netabolic benefit of reducing
insulin dosage, while it remains a topic for
interesting debate, renmamins unproven at the present
tine.

So, when evaluating agents in patients
using insulin, it seens that agents which achieve
equi val ent degrees of glycemc control, wthout
i ncreased hypogl ycem a or wei ght gain have nerit, and
internms of quantitation of nagnitude of drug effect
requires that major changes in insulin reginens not be

allowed during the trial. Increases in the tota
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daily insulin dose of the patients nakes the data
uni nterpretabl e and decreases in total daily insulin
use in the active arns can dem nimze the drug effect.

So, in conclusion [|I'd offer four
recommendations. One is that the panel consider the
assessnment of the patient's entire netabolic profile
when eval uati ng new t herapeutic agents, that we enpl oy
the relative proportionate reduction in henoglobin A
from baseline as a uni formassessnent of m crovascul ar
ri sk, expand upon the hypoglycem a endpoints, as |
touched upon, and finally, address the unique aspects
of evaluating a drug in patients using insulin.

Thank you for your attention.

CHAI RMAN BONE: Thank you.

Yes, please. This is Doctor Marcus
speaki ng.

DOCTOR MARCUS:  Yes.

Oville, can you -- when you said 60, are
you tal king plasma gl ucose or whol e bl ood gl ucose?

DOCTOR KOLTERVAN: Pl asma gl ucose.

DOCTOR MARCUS: Thank you.

CHAI RVAN BONE: Ckay.

The next speaker on the agenda will be a
representative of Bayer Pharnmaceuticals.

DOCTOR MAGNER: My nane is Janes Magner,
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and I'm an Associate Director of the Metabolics. |
had sone comments to make about A, but 1'd actually,
in the interest of tinme and because we've sort of been
over that just restrict it to sone statistical issues.

First, I'd like to nake a prelimnary
comment that | think in the | ong-range devel opnent of
therapies for diabetes, if you take a |ong-range
approach from 1921 to the present this is certainly,
in 1998, an appropriate time to rethink and really
|l ook to see the way the drug devel opnent should be
pursued. And so, we do feel that it is not just a
creative academ c exercise, but it is an appropriate
exercise to go through, in spite of the very thorny
probl ens that, you know, have al ready been expressed
on exactly howto do this, but the exercise itself, |
think, is a very commendabl e one.

I should also briefly express our
surprise, both pleasant and unpleasant, by the
prom nent nention of our drug acarbose in the proposed
guidelines. | could nake the tongue and cheek conment
that rather than being described as the possible
pl acebo-1i ke drug that when the final draft guidelines
are published we'd like it referred to as the gold
standard for the conparison to di abetes.

On a nore serious note, | should nention
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that actually within the nedical branches of the Bayer
Corporation we actually have no objection to using
acar bose as a conparator, since, as Doctor M sbin has
al ready explained, it sort of has the m ninmal degree
of efficacy that a clinician would generally accept in
clinical practice and, perhaps, is acceptable wth
that m nimal degree of efficacy because of its well-
known safety.

And, | think from the nmedical community
wi thin our Bayer Corporation, we have no opposition if
that's witten into the guidelines. 1t's probably ny
responsibility to report here that wi thin our internal
di scussions some of our marketing people expressed
sonme concern and weren't so sure whether or not we
shoul d, you know, accept this or oppose it, because,
presumabl y, there would be a lot of future
publications, you know, in the next few years, al nost
every one showing that the new drug was slightly
better than acarbose. M argunent is that, yes, but
we woul d have al nost the sane efficacy but with very
good safety.

But, | think the overall nmessage here is
that | guess our conpany woul d not oppose, if that's
t he way these published guidelines would cone out.

Very briefly in closing, | wanted to raise
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two issues that |'ve been given by a very bright
statistician, Alice Croel, who works in our conpany,
and she wanted nme to nention two points. |If you have
a conparator drug versus a new drug, what's critica
in the design of a 12-nonth study is to specify in
advance the maximum allowable difference that you
woul d accept at the end of the trial as being a
positive result. And, you need to specify that in
advance in order to properly calcul ate the sanple size
and to specify in advance in the protocol the proper
way that the treatnment woul d be eval uat ed.

And, it's possible that the maxi num
al l owabl e difference m ght be different dependi ng on
what the conparator is, whether it's an SFU, or
troglitazone, or acarbose, or whatever, but that we
had actually been thinking in terns of superiority,
proof of superiority, versus non-inferiority, and
that, apparently, | nean, statisticians nake fine
distinctions like this, but actually that they make
the point that in non-inferiority trials the sanple
sizes are much larger, and she went through sone
cal culations which actually we'll submt to the
commttee in witten formin the future, and I won't
go into any detail here, but that's sonmetinmes -- to

prove a superiority of .5 percent of Acin a tw-arm
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study, in a conventional manner, mght take 50
patients per treatnent arm but if you say that we
m ght approve a drug that was not inferior by nore
than .2 of an A unit, you mght need 400 patients
per treatnent armto show that concept.

And so, certainly, there would be mgjor
inplications for the sponsors if we would have to
triple, let's say, the size of sone of our 12-nonth
st udi es.

Any other comments? Okay, that's all |
have to say. Thank you.

CHAI RVAN BONE: Thank you very nuch,
Doct or Magner.

"1l just nention, as Doctor Wshner from
Eli Lilly & Conpany is comng up to the m crophone,
that the coomttee has been provided with some witten
materials by a nunber of the speakers, and that we, in
addition, have witten comments fromthe Robert Wod
Johnson Foundation and from Doctor I1lIlingworth who,
unfortunately, is not able to be here today, although,
he's a nmenber of the commttee.

This is Doctor Wshner, | believe?

DOCTOR WSHNER:  Yes, is this on?

CHAl RMVAN BONE:  Yes.

DOCTOR W SHNER: Wth apologies to ny
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Bayer coll eague, | woul d suggest that using acarbose,
per haps, would unblind the studies.

CHAI RVMAN BONE: That's referred to as an
i nsi de j oke.

DOCTOR W SHNER: W, too, appreciate the
opportunity of addressing both the FDA and the
Advi sory Comm tt ee.

| think that the discussion has so far
shown that this is a very conplex issue. It's very
difficult to design studies to prove the points which
have been nenti oned.

W would like to suggest that this
docunment be divided by type of diabetes being treated.
| think that nost of the guidance that has been given
has been for type 2, and type 1 and type 2 require
very different designs for the studies.

W have several coments to nake, many of
whi ch have al ready been addressed in the discussion so
far. First, we would |ike to address the endpoints,
both the henoglobin A. endpoint, as well as
hypogl ycem a

It has been stated in the guidance that a
mean treatnent effect of approximately .7 percent
henogl obin A reduction for the final six nonths of

a 12-nonth study is suggested as acceptable for
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clinical significance, and, furthernore, to be
acceptabl e that that difference nust be sustained over
the 12 nonths and al so that there be a decrease from
baseline in the study drug.

W Dbelieve that for nost of the
anti di abetic agents a six-nonth trial is adequate to
establish efficacy, and, furthernore, to predict
chronic efficacy. An exception, of course, would be
those drugs that primarily affect weight |oss, and |
think that it's been suggested that this would be,
per haps, a point of negotiation with the FDA in the
design of the trials at the outset.

Wth respect to the decrease of henogl obin
A,c from baseline, it has already been pointed out
t hat responses to any class of drug over tinme wll
vary significantly depending on a nunber of factors,
i ncluding those that we have listed, the popul ation
under study, the national history of the disease with
the expectation of declining glycemc control, the
basel i ne henogl obin A, obviously, starting at a
hi gher baseline is going to be easier to denonstrate
efficacy, if you will, and the mechani sm of action of
the drug, so that we nust take into account all of
these factors and | think it's difficult to establish

a single recoomendation in this case. | also believe
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that to demand a change from baseline i s unreasonabl e.

I f we have a drug, for instance, in which
t he pl acebo control increases -- or the decline in the
henmogl obin A. is from perhaps, eight, and it

declines to nine, and the study drug, on the other

hand, shows a decrease of about .1, is this drug -- an
increase, | said -- is this drug not going to be
acceptabl e because there was no decline? | would

suggest that, in fact, this drug is efficacious. So,
| think that we have to rethink whether a demand for
decrease from baseline is necessary.

We've had a lot of discussion regarding
pl acebo control. W believe it's the gold standard,
and, obviously, ethics do conme into the picture in
selecting those patients. Early on in the course of
the disease, this is certainly ethical, and, again, a
six-nonth trial, again, in the early stage of the
di sease with a placebo control, is not unreasonabl e.

| think that the evidence that an agent
inproves the primary endpoint conpared to placebo
establishes efficacy, and, again, even if that
baseline is held constant or, perhaps, slips by a
smal | anount, so that we need to, again, make that
point clear, and | think that it has been, obviously,

brought up and di scussed.
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Turning to hypogl ycem a, we believe that
any hypogl ycem a, not only severe hypoglycema, is a
deterrent to effective glycemc control. Furthernore,
in type 2 patients, again, which this docunent
addr esses, severe hypoglycema, as it's defined by the
docunent, is extrenely rare, occurring in |ess than
three percent of the patients per year. So, | believe
it would be difficult to, in fact, nmaybe nearly
i npossible, to denonstrate a statistically significant
change in this endpoint, that is, severe hypogl ycem a.

Therefore, we would suggest that a
definition be established for hypoglycema as an
endpoi nt which would include the devel opnment of a
constellation of synptons, which are reversed by the
adm ni stration of carbohydrate or gl ucagon.

| know that it's very difficult to define
this constellation of synptons, but, perhaps, one or
nmore, including diaphoresis, tachycardia, trenor, a
change in -- any change in normal CNS function which
would be clinically significant. Oville offered one
suggestion, and that would be requiring assistance.
We also feel that a self-nonitored bl ood gl ucose of
|l ess than 54 mlligrans per deciliter, irrespective of
synptons, be included as a definition.

One coment on antiobesity antidiabetic
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therapy, we all agree that weight control is the
cornerstone in the treatnment of type 2 diabetes. Any
agent that denonstrates effective |owering of blood
sugar should be considered an effective therapy for
di abetes and, therefore, approvable, irrespective of
its nechanismof action, and especially in those with
type 2 diabetes where obesity accounts for 80 percent
of the population, and we recognize that a snal
decrease in weight is critical or at least is a part
of managenent.

These drugs often affect cardiovascul ar
risk and other co-norbidities, and may result in
favorable risk benefit analysis. We believe that,
W thout specific scientific rationale, conpared to
agents which directly | ower blood sugar, there should
be no greater concern for safety. And so, evaluation
of safety in these agents should be the sanme as those
for other antidiabetic agents and the further
restrictions for antiobesity agents not be applied.

CHAl RMVAN BONE: Thank you very nuch.

The next speaker for daxo Wellcone is
Doctor Fred Fiedorek, if I'm pronouncing that
correctly.

DOCTOR FI EDOREK:  Fi edor ek

CHAI RVAN BONE: Fi edorek, sorry.
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DOCTOR FI EDOREK: W at daxo Wellcome

wel cone the opportunity to participate and listen to
the discussions. | was going to say that | woul d | ook
forward to the discussion to follow, but | actually
have al ready enjoyed the debate thus far.

And, nmy comments right now, really, you
have to understand that you all have copies of our
coments, and they really center on three of the
points within the draft guidance, and | have four
maj or points to raise.

The first one actually refers to the
devel opnent of surrogates, and | sort of wel cone the
opportunity to hear how the commttee nenbers view
surrogates and identify sort of i nternedi ate
endpoints, especially in relationship to end organ
damage, and this inportant concern in type 2 di abetes
patients. So, we certainly wel conme advice and input
on this.

The next t wo poi nts relate to
clarification of secondary outcone neasures in
di abetes, and the first one, actually, is in response
to a quote within the guidance regarding insulin
t herapy and reduction in insulin therapy.

The guidance currently states that, "A

reduction in insulin dose itself is not considered a
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nmeasure of efficacy unl ess acconpani ed by inprovenents
in henoglobin A." And, recognize that, again, we

are striving in treating type 2 diabetes patients to

inprove their glycemc state, but | think that as
Doctor Kolterman actually nentioned as well, this
measure, or this assessnent, is inportant for the

patient as well as the doctor, and so any kind of
assessnment of this | would advocate should be used in
terms of categories wherein patients remain wthin a
henogl obin A, bracket, and sort of use categorica
types of definitions, and not require necessarily an
i nprovenent of the degree in henoglobin Ac like .7
percent, which has been advocated to show superiority.

The second comment on these issues, in
terns of secondary outconme neasures, again |'ll quote
t he gui dance docunment, it states now that, "Wight
| oss, inprovenents in hypertension, and inprovenents
inserumlipid profile are also desirable, but need to
be acconpani ed by inprovenents in glycemc control in
order to be considered effective for the treatnent of
di abetes.” W also agree with this, but also would
wel cone advice and insight fromthe commttee nenbers
on how exactly this can be, especially recognizing the
fact that in type 2 di abetes nmany of these paraneters

are inproved with inprovenent of glycemc control

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

110

itself. And so, we think that there should be sone
sort of relative assessnent relative to glycemc
control when you are trying to advise regarding lipid
i nprovenents, weight inprovenent and the |iKke.

Finally, the point I want to make i s about
conbi nation therapy, and the future of treatnent for
di abetes is what we look at it, and this sort of
har kens back to Doctor Mlitch's comments regarding,
you know, the future and the use of nultiple agents in
conbi nati on

Currently, the draft guidance states, "W
are not willing to allow two investigational drugs to
be used sinultaneously, even if they have different
mechani sns of action.”™ W just welcone insight and
advice fromthe coommttee nenbers about how this m ght
be addressed in ternms of using two investigationa
conpounds in conbi nation, assum ng that t he
appropriately defined safety and safety pharnmacol ogy
and toxi col ogy prograns are shown and devel oped, both
as single agents, as well as in conbination.

Thank you.

CHAI RMVAN BONE: Thank you very nuch.

The next speaker is Doctor Rosskanp from
Hoechst Marion Roussel .

DOCTOR ROSSKAIMP: M. Chairman, we very
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much appreciate the opportunity to conment on these
gui del i nes and appreciate very much the efforts of the
FDA setting up these guidelines, and feel if they wll
be left, not only its words, but by its spirit, wll
hel p us very much.

Wth respect to hypoglycema, we agree
that severe episodes of hypoglycema present the
bi ggest problem for diabetic patients trying to
i npl enment an intensive glucose control program

Accordi ng to literature esti mat es,
approxi mately 50 percent of all hypogl ycem c epi sodes
occur during the night, and these episodes often
remai n undet ect ed. An unexpl ained rise in fasting
bl ood gl ucose is often the only change indicating a
noct urnal hypogl ycem a epi sode has occurr ed.

A blood glucose |lowering agent, which
reduces the |ikelihood of nocturnal hypoglycem a, as
aresult of its pharmacokinetic dynamc profile, m ght
not be adequately studied in long-termtrials, due to
general under-reporting of such events.

Qur proposal is, therefore, that short-
term studies designed to adequately neasure bl ood
gl ucose occurrences during the night should be
considered as a surrogate for a reduction of nocturnal

hypogl ycem a
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Wth respect to insulin and insulin
anal ogs, the draft guidance points out that the
denonstration of a therapeutic equivalent wth
existing insulin products may be adequate for insulin
products whi ch have been used safely el sewhere in the
worl d.  Therapeutic equival ence mght inply |onger-
term conpari sons of treatnments in diabetic patients
We, therefore, suggest that in the case of human
insulin, which can well be characterized wth
physi cal , chem cal and bi ol ogi cal met hods, a
conparative bioavailability study with a marketed
insulin in healthy volunteers m ght be sufficient for
approval .

According to this guidance, the sponsor
should adequately investigate the pharnmacokinetic
properties of insulin analogs. Due to difficulties in
generating specific insulin antibodies frominsulin
anal og, t hese dat a m ght not refl ect t he
characteristics of t he drug, as wel | as
phar macodynam ¢ data do.

W, therefore, ask the Agency whet her they
woul d accept pharnmacodynamc data as the primary
variable in those studies, instead of pharnmacokinetic
dat a.

Wth respect to the recent changes in the

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

113

di agnostic criteria for diabetes, the FDA guidance
states that the treatnment of mldly diabetic patients
with insulin or certain oral agents will undoubtedly
cause serious hypoglycem a. W propose this statenent
be omtted fromthe gui dance based on the foll ow ng.
Hypogl ycem a, regardless of the treatnent used, is
related to the dose of the treatnent being
adm ni st er ed. I nsulin and, for exanpl e,
sul fonyl ureas, given at adequate | ow doses woul d not
result in serious hypoglycem a. In addition, in
patients with inpaired glucose tol erance sul fonyl ureas
have been shown to prevent the progression to manifest
di abetes as shown by Melander and published in
Di abet es.

Sponsors of any existing antidi abetic drug
woul d have to denonstrate the safety and efficacy of
their product in this indication.

Thank you very nuch.

CHAI RVAN  BONE: Thank you very nuch,
Doct or Rosskanp.

The next institution |listed on the program
is the Robert Wod Johnson Foundation. As |
menti oned, a docunent has been submtted for the
commttee to review, but no presentation is to be nade

t oday.
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Next is Doctor Tim Seaton from Knol
Phar maceuti cal s.

DOCTOR SEATON:  Thank you.

|'d i ke to thank Doctor Bone, the nenbers
of the commttee, Doctor M sbin, Doctor Sobel who is
not here, Doctor Flem ng, Doctor Bildstein.

| have two comments | would |ike to nmake
t oday. One is on the use of henoglobin Ac in
pl acebo-controlled trials and the other is on weight
| oss.

My comrents really have to do, since so
much has been done w th acarbose, even though |'m not
wor ki ng on acarbose at this point, | spent four and a
hal f years of ny life working with that product, and
| would |ike to make a comment .

If you look at one of the studies that
were done with acarbose, seen in the top graph here,
you can see that the placebo group, the changes in
henmogl obin A in the placebo group was relatively
normal, it reduced with acarbose treatnent. If you
| ook at sone of the other studies, however, if we take
a second study, which was a dose rangi ng study, and
you can see in the white bars that the henogl obin A
actual ly went up about .25 to three percentage points,

and if you look at the 100 mlligram dose, which is
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shown in the half bars, which is the maxi nal approval
dose, so that there was a reduction, and so if you
look at this, | nean, if you just | ook at the range
from baseline and you say, well, this drug is not
terribly effective, and yet, the placebo subtract
effect is around .7, .8.

And, what is consistent is when you | ook
at all the trials wth acarbose, and you | ook at al
the trials with mglitol, the consistency of placebo
subtract effect is there, and | would argue that if
you are trying to assess drugs that this is what you
really have to | ook at, the placebo subtracted effect,
to ook at the effect of the drug. This is not the
way drugs are used in clinical trials. In clinica
trials, you do want to |look at what is the response
fromthe patient's baseline, but when you are trying
to assess drugs you have to | ook at placebo subtract
effects, otherwise you don't really know how they
work, and that's nmy coment on the endpoints.

The other comments | would |ike to nmake
really has to do with, should weight |oss agents be
i ndi cated for approval of type 2 diabetes. | share
the issues that Doctor Wshner presented, and 1'd |ike
to show you, since -- has just been approved and

| aunched, this is a trial which was recently conpl eted
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in type 2 diabetics, there were 175 patients. You can
see at the end of the six-nonth trial that there was
about a 4-1/2 percent weight loss, the red bars
indicate the conpleters, the yellow dashed lines are
| ast observation carried forward anal ysis. Agai n

this is substantial weight loss in a diabetic
popul ati on.

If we |ook at the nunber of patients who
achieved at |east five percent of weight [oss from
initial weight, again, this is a draft, we've just
conpl eted this study, about 27 percent in the LOCF
anal ysis versus a third of the patients who conpl et ed
the study achieved this goal of five percent weight
| oss.

If we | ook at the nmean change in fasting
gl ucose, change from baseline, the reductions are
pretty consistent across tine. There are about 25
mlligranms per deciliter throughout the study.

The henogl obin A, again, these are the
five percent responders, the henogl obin A is about
a 1/2 a percent throughout the study, .4 to .5.

If we look at some of the other
paraneters, if we ook at lipids, for exanple, if you
| ook at the fasting triglycerides, it's alittle hard

to see that one, if we |ook at fasting triglycerides
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you can see reductions ranging from -70 to -50
conpared to placebo, and if we | ook at the HDL, which
is another inportant paraneter to | ook at, you can see
i ncreases conpared to placebo at the end of 24 weeks
of around five percent difference.

And so, what I'd |like to say is, | think
that when we | ook at weight | oss agents that we really
-- that these should be indicated for the treatnent of
di abetes, and it's not only -- | think part of this is
al so a political reason, when you | ook at how wei ght
| oss drugs are reinbursed, diabetic patients will not
be rei nbursed unl ess weight |oss drugs are reinbursed
in general. And, | think unless we have indications
in diabetes, unless weight |oss can be proved for
di abetes, that it would be very difficult for this
patient group to be treated effectively by what is
consi dered a cornerstone of diabetic therapy.

And, inclosing, | would just Iike to take
off ny diabetic hat a mnute and just conment that,
when we were | ooking at trials in Sweden a nunber of
years ago when | was working at Bayer, we tried to
find patients with el evated henogl obin A levels to
enter in trials, we could not find patients above
ei ght . And so, in different countries, where they

have very strong standards of care, you can get good
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controll ed diabetes. D abetes control in this country
is abysmal for type 2 diabetes, and | wurge this
commttee toreally try and nake an inpact on this to
make sure we can get drugs out there as quickly as
possible to treat this devastating di sease.

Thank you.

CHAI RMVAN BONE: Thank you very nuch.

The next speaker, Doctor Cheatham w | be
speaki ng from Novo Nordi sk Pharnaceuti cal s.

DOCTOR CHEATHAM Chai rman Bone, Doct or
Fl em ng, Doctor M sbin, distinguished nenbers of the
Advi sory Commttee, | conme to you as Medical Director
of Novo Nordisk Pharmaceuticals, but also as an
academcian, as a clinical endocrinologist and
di abet ol ogi st.

| wish to congratulate you on this attenpt
to move the proverbial bar upward in regard to
readdressing the challenge of designing and making
avai l abl e drugs for the effective therapy of diabetes
mel litus.

For the Agency to take this step in
addr essi ng new gui dance denonstrates | eadership in the
devel opnment of needed treatnments and sensitivity to
the recent advances that have been nmade in

understanding the genetics, the biochemstry, the
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cellular biology, and the pathophysiology of this
myriad of netabolic disorders that we call diabetes
mel litus.

The community of individuals who have
di abetes and those of us who are involved in the
provi sion of care, and research for the treatnent of
this disease, |ook forward to governnental agencies,
such as the FDA, to provide |eadership in hel ping us
to continue the support and the design of therapies to
pronote present know edge and to apply that present
knowl edge to ensure that the best treatnents are nade
avai |l abl e.

As the draft docunent that Doctor M shin
brought forward has indicated, tremendous strides have
been nmade in the past ten to 20 years in regard to our
know edge and under standi ng of diabetes nellitus and
its associated conplications. The |andmark di abetes
control and conplications trial brought forward and
confirmed what Doctor Joslin and others of simlar
prom nence in past years had postul ated, and that was
that | owering glycemc levels would | ead to a marked
alleviation, in this case in type 1 diabetes, of the
conplications of that disorder

Simlar studies in Japan and also in

Europe are pointing to, perhaps, the same being true
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in type 2 diabetes, and we have no reason to suspect
that that is not the case.

Now, the recognition of the role of
glycation products, the accunulation of atypical
anmounts  of internedi ate carbohydrates in the
devel opment of the mcrovascular conplications of
di abetes has matured for alnost two decades. Vali ant
efforts have been nmade to interdict these agents and
to provide protection for the end organs that they
devast at e.

New recogni tion of the al nost ubiquitous
presence  of insulin resistance in essential
hypertension, in obesity, and, of course, in type 2
di abetes, has given prom nence to discovery efforts to
counteract this problem

But, just as inportant as the role of
research and discovery in the area of the beta cel
defect, wthout which, despite insulin resistance,
type 2 diabetes in its nost preval ent formwould not
exi st .

Met hods of protecting the beta cells from
i mmune attack in type 1 diabetes, and of replacing
beta cells are receiving i ntense support, although the
progress is slow.

Met hods of reproducing the delivery of
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insulin, via the portal system wth prom se of nore
appropri ate physiol ogy of response and i nprovenent of
lipid nmetabolism are making headway. Until that
technology is in hand, however, we are finding that
insulin analogs assist those who already have
maxi m zed all other conponents of diabetes care in the
insulin user, with a possibility of altering the tinme
| ag between insulin admnistration and the onset of
effect.

New, fast-acting, short-acting oral beta
cell stimulators are now comng onto the scene and
hol d prom se of taking advantage of the physiol ogy of
the portal route of insulin augnentation, while
m ni m zi ng endogenous hyperinsulema and | ate post-
absorptive hypoglycema, and the conpany that |
represent is very pleased to have been able to work
with the FDA and to have presented to this body the
first of those agents which soon will be introduced to
t he public.

Despite the overwhel m ng excitenent that
took hold of +the community of specialists and
researchers, as well as those who treat diabetes, the
valiant efforts of your sister agency, the Centers for
D sease Control and Prevention, the solid information

that has cone from the DCCT, as pronoted by that
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agency, has not as yet, after half a decade, been
taken up by the bulk of physicians who treat this
country's patients wth diabetes.

The failure of translation of science and
technology to care delivery as a whole nust not only
be recogni zed, but its cause analyzed by this Agency
and by others, and nethods developed to overcone
what ever barriers there are to its inplenentation

Currently, we have very powerful agents at
hand, agents including insulin, which are potent
enough to effectively lower glucose levels in
virtually every person with di abetes, whether type 1
or type 2, the challenge now energes to fine tune the
capabilities of our therapeutic approaches, even as we
al so continue our efforts into new areas of discovery.

VWiile waiting for this intelligence to
take root and bring clinical applicability, we nust
t ake advantage of the perspective we have gai ned by
havi ng drawn closer to horizons, we now see type 2
di abetes clearly as not a defect of either the beta
cell alone or of insulin resistance alone, but as a
syndrone in which both defects nust be recogni zed, and
whi ch to achieve total, but nore accurate, control one
cannot focus on one aspect w thout recognizing and

alleviating deficiency in the other.
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And so, M. Chairman, the guidance
statenent uses w sdom in advancing the cause of
achieving clinically neaningful reductions in
hemogl obin A, while mnimzing hypoglycema, the
fear of which I would agree, and nmany others woul d see
as a major inpedinent to good control of glucose with
t he powerful agents that we now have.

We at Novo Nordi sk chanpion not only the
reduction in end organ danage the control of glucose
woul d assist in, but also the devel opnent of agents to
sel ectively protect organ pathol ogy.

M. Chairman, we know t hat over 12 percent
of our health care budget is spent on diabetes and its
conplications, but beyond that the inpairnent of joy,
livelihood and life itself to the citizens of this
nation conmes from those conplications that make
protection inperative and the work of this commttee
SO i nportant.

And so, we recognize a three-fold task
In our eyes, the FDA and industry nust, nunber one,
assure that proper application of science and
technol ogy ©presently available, as agents are
devel oped sone attention nust be given to how the
drugs will be effectively used and how they will not

be m sused. Nunber two, the stimulation of aggressive
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but ethical pursuit of new technol ogy and applications
in diabetes care, wth the priority of filling
vacancies 1in therapeutics which science has now
identified, is inperative. And, nunber three, the
assurance that the technology has wvalidity and
provi des efficacy and safety across the heterogenous
genetic mx of the U S. population is extrenely
i nportant.

There is still work to be done in areas
that hold back just fast-paced progress. The
m || stone that has hung around the neck of devel opnent
wi thin the grouping of oral antidiabetic agents |eft
over from the age of the UGDP study needs to be
lifted. New full-scale analysis of what currently
mar ket agents and those com ng on the scene have to
of fer need to be | ooked at.

M. Chairman, we at Novo Nordisk wish to
commt ourselves to the continued effort to inprove
the well-being of individuals with diabetes in this
country and around the world, and proceed with new
advances in preventing and treatnent diabetes
mel litus.

Thank you.

CHAI RVAN BONE: Thank you very nuch.

The next and final sponsor presentation
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this norning is from Doctor Rappaport, and | believe
that | should note that the order was al phabetical,

but we are all hoping that we have saved the best for

| ast as well.

Doct or Rappaport represents Smth Kline
Beecham

DOCTOR RAPPAPORT: Thank you, Doctor Bone.

Menbers of the Advisory Commttee, Doctor
Flem ng, Doctor Msbin, | really appreciate the

opportunity this norning to coment on the draft
gui dance for the developnent of drugs for the
treatment of diabetes.

During the early '"80s, | was a nedica
officer in this division, and worked very closely with
Doct or Sobel and Doctor Bildstein. In fact, |
inherited JimBildstein's office for a short period of
tinme. They taught ne the inportance of open and
honest coll aboration between scientists from the
di vision and scientists working for industry sponsors.

The draft guidance that we are di scussing
today is the | atest exanple of the division's effort
to forge a partnership with industry, so that we may
work together toward a common goal, to make better
therapies available to diabetic patients, therapies

with the potential to inprove the health and well -
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being of large nunbers of patients in the United
St ates and t hroughout the world.

Last year, Doctor M sbin gave us and ot her
i ndustry sponsors an opportunity to comment on the
early draft guidance, and we are happy that many of
our comments were incorporated in the current draft.

Regardi ng efficacy assessnents, we agree
t hat consi deration should be given to both nmean change
relative to placebo and to assessnents on the basis of
favorabl e response rates. For exanple, the proportion
of patients who achieve a 30 mlligramper deciliter
decrease in fasting plasm glucose, or as another
exanpl e, a one percentage point change in reduction in
henogl obi n A

Over the past two and a half years, as
Doctor Msbin nentioned, antidiabetic drugs from
several new cl asses have been approved, and we nust
now face the chall enge of designing trials that wll
hel p us determ ne which patients are the nost |ikely
to benefit from each of these therapies or from
conbi nati ons of these conpounds.

The gui dance docunent begins to address
t hese issues, and we certainly look forward to further
debate on this topic.

The new di agnostic criteria for inpaired
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glucose tolerance and for type 2 diabetes have
recently been issued. As nentioned in the guidance
docunent, additional studies wll be required to
determ ne the best ways to nanage these patients,
based on the new criteria.

W expect that the division and the
commttee will continue to engage in constructive
dialog with industry, with organi zati ons such as the
ADA, and with public health agencies such as the
National Institute for D abetes, D gestive and Ki dney
Di seases, to develop appropriate clinical trials
designed to address these critical questions.

W at Smth Kline Beecham applaud the
Division's approach to working with industry toward
efficient devel opnent and approval of valuable new
t herapies for diabetes, and we | ook forward to our
continuing fruitful collaborations with Doctor M sbin
and his «colleagues, and to |listening to the
commttee's deliberations today.

CHAl RMVAN BONE: Thank you very nuch.

This concludes the presentations by the
sponsors for the open public hearing. W will return
in 20 mnutes at 11:15.

(Whereupon, at 10:57 a.m, a recess until

11: 21 a.m)
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CHAI RVAN  BONE: The remai nder of the
norni ng session will be devoted to discussion. W got
into discussion a little bit on a nunber of points
after Doctor Mshin's presentation of his views on
these topics, but we nmainly were trying to get
clarification, | think.

So, really, now w'd |like to go into
di scussion of issues per se.

| think first Doctor Flem ng, however,
want ed to nmake sone remarks regardi ng how we m ght do
this as a basis for proceeding.

DOCTOR FLEM NG  Thank you, M. Chairman.

Again, | think the discussion has been
very hel pful, but we've got nore work to do. It may
be hel pful, first of all, to, again, stress that we

are in the very early stages of developing this
gui dance, and so we should not feel that we are on the
verge of having to settle any particular issue. |In
fact, | suspect we are all going to go back and
scratch our heads a bit before we go too nmuch further.

It would also be inportant to point out
t he conventional approach that we now generally take
in the devel opnent or the evaluation of any therapy at
t he FDA and, perhaps, to contrast and conpare that

approach with sone of the proposals that have been
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made in this guidance.

Let us certainly affirmthat the placebo-
controlled trial has been the gold standard for
evaluating the efficacy of a drug, and that can
certainly go a long way in giving us a sense of the
benefit that wll be achieved, at least in the
internediate term There remains the chall enge of
knowi ng what the durability is, and we certainly have
al ways asked that question.

We have not set down a firm set of
descriptions of what or how durability would be
defined. Certainly, we would |like to have a cohort of
patients that were followed for a |onger period of
time, so that we can see what the degree of durability
is, and in sonme cases if it appeared to be negligible
then that would be very pertinent. But, that is not
an absolute requirenent, and | think the gui dance says
that it's witten, it's not specific on this point,
but certainly it is a very inportant consideration in
our evaluation of drug products.

The next point is to enphasize that we
have never insisted that a new therapy be superior to
existing therapies, and | don't think Doctor M sbhin
was proposing that that be the typical approach that

be taken. Certainly, he was tal ki ng about conpari sons
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between an active therapy and then the experinental
t herapy, but from a regulatory standpoint we are,
again, relying on the denonstration of effectiveness
relative to placebo as the starting point. And, when
appropriate, active-controlled trials certainly can
be. In other therapeutic areas they are mandatory,
for exanple, the devel opnent of an antibiotic for
streptococcal pharyngitis clearly requires that there
be active treatnent, and we insist that there be, in
effect, an absolute effectiveness of a streptococcal
agent to get that indication, given that there are
alternatives. So, in certain exceptions there is sort
of a conparison made in the final analysis.

But here, we woul d acknow edge, generally,
that this is a multifaceted di sease that has a nunber
of different subgroups which are poorly defined and
are likely to respond in very different ways wth
different therapies, but ultimtely physicians and
their patients should have the ability to choose anbng
t hese therapies and to have sone assurance that they
will be using a therapy that is likely to work to some
degree, but the proof wll ultimtely be how that
i ndi vi dual patient responds to that treatnent.

It takes us to the point about the |evel

of clinical significance, another very inportant point
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to enphasi ze. W have had a great deal of difficulty
in defining what is and is not clinical significance.
The bottomline is, is that certainly you start with
statistical significance and you nake a judgnment as to
what that neans.

We woul d have a hard time, | believe, in
defining what is a mninum |level of inprovenent in
glycemc control that we could consider as a one phase
or a one-size-fits-all standard. As | nentioned
earlier, it's conceivable that we coul d have a therapy
that provides a mnimal change, but with, essentially,
negligible risk, and that mght have ultimately a
favorabl e benefit risk relationship.

And, that's, finally, the point | would
enphasi ze, that we evaluate drugs and ultimtely make
t he deci sions about approvability on the basis of the
benefit to risk relationship, that we do not insist on
an absolute |evel of response, nor on conparing
favorably with another treatnent, but that we | ook at
what a drug does for a population of patients, and
what the overall cost, in terns of safety and other
consi derations, is.

So, those are just a few points that |
woul d make in terns of our standard approach. | think

t hat the guidance, the draft guidance that has been
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witten is largely consistent with that approach, but
in sone ways may have given the inpression that a
different set of approaches were being taken. And, it
remains for us in the next few hours to sort some of
the specific issues out wth, per haps, this
clarification added.

CHAI RVAN  BONE: Thank you very nuch,
Doct or Fl em ng.

Doctor Bildstein, did you have anything to
add to that? Al right, thank you

Al right. Doctor H rsch?

DOCTORH RSCH 1'd like to begin ny tine,
but may | first ask a question as a sort of prelude to
this, of the remarks we just heard from Doctor
Fl em ng. Wul d you, under any circunstances, ever
sanction or suggest t hat the treatnent of
streptococcal pharyngitis, as you nentioned, be
studied by the use of an antibiotic versus hot saline
gargl es or not hi ng?

DOCTOR FLEM NG  No, that's quite right,
and this really gets back to the principles of drug
devel opnment that | think Doctor Bone was asking that
we flesh out a bit nore, about how you would start in
the early phases of assuring that you have a

reasonabl e probability of response in the popul ation
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that is being tested.

DOCTOR HIRSCH:  Wwell, | want to take off
fromthat, if | may.

CHAI RMAN BONE: Could I ask --

DOCTOR HI RSCH:  Yes, please.

CHAl RVAN BONE:  -- just hold that just in
abeyance for a few m nutes, Doctor Hirsch, because |
wanted to depart briefly fromthe planned outline in
a way that | think may hel p us go forward.

" mgoing to construe our charge here from
this point through the rest of the day as not sinply
providing sonme editorial comments or input on just
specific points in a draft guidance, but, really,
maybe going a little beyond that to |ooking at what
the commttee and perspective sponsors would like to
have in the draft guidance, incorporating sone of
t hese el enents that we've seen, but maybe we want to
take a little broader view as to what the overall
thing mght look Iike, and then fit sonme of these in,
and then maybe add sone other questions or areas that
we want to tal k about.

There's a couple of elenents about
structure that were brought up earlier, and |I'm not
going to talk about issues, but just nore about

structure for a nmonment here, and | think | can cl ean
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alot of this up, if I haven't nmade a m stake, about
some structural aspects of this that mght be
clarifying and hel p us get through the rest of the day
nore efficiently.

So, if | could just take a mnute or two
to do that.

It seens to ne that there were a nunber of
points in Doctor Mshin's presentation and the
guestions and the comments concerning that, and al so
that cane out of the sponsors' conmments earlier, that
m ght be focused sonewhat nore if we, in effect,
| ooked at the structure in a nore classical way for
gui dance docunents, which would be to | ook at pre-
clinical, phase | pharnacokinetic and pharmacodynam c,
phase |l and phase |1l trials, and separated the
i ndications of type 1 and type 2 di abetes recogni zi ng
that there would be substantial overl ap, but
organi zing the information in that kind of way.

| think that mght be responsive to a
nunber of points the commttee nenbers raised earlier
Wul d there be general agreenent that that would be a
useful way to have the docunent organized? Wat we
have here is sone really comments about phase |11
trial endpoints for the nost part, that were discussed

here, and that's certainly an inportant part of it,
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but that kind of overall structure I think m ght be
useful, and maybe we don't need to have a |ot of
di scussi on since nobody seens to be disagreeing with
t hat .

| think one other point that we m ght want
to just touch on briefly before we go into the nore
specific discussion is, and this does get into the
meat a little bit, for purposes of what we've heard
earlier today, and for the nost part up to now we've
| ooked at the indication -- treatnment of diabetes
mellitus as largely controlling blood sugar in
di abetes nellitus. And, | think we may want to think
during the day, as we discuss this, about whether we
may want to regard this as a sonewhat nore conpl ex set
of indications and may even distinguish between
adj unctive therapies, which have aneliorative effects
on co-norbidities, as well as sinply directed toward
glycemc control, and | think this is where this
bal anci ng cane in between m ninmal effect on glycemc
control and potentially significant adjunctive effect.

So, if we could just bear in mnd as we go
along that there mght be a way of witing indications
that would permt a distinction between el enents that
are -- aspects of treatnent of this very conplicated

problem and treatnent of everything all at once in
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one trunk.

And, with that, Doctor Hi rsch, please.

DOCTOR HHRSCH Wl I, | don't know exactly
where ny comments fit in that framework, but these are
sone strongly held views that 1'll be very brief and
tell you about them

The first thing is, the issue of, you
know, -- t hat in our jobs as physicians,
i nvestigators, FDA or whatever you are, is do no harm
and this is not an ethical matter because of the
climate of the times, it's a fundanental ethical issue
of physicians, and al ways has been, and, hopefully,
will be. So, |I cannot see the issue here, in terns of
putting people on placebo versus not, because | think
the ethical thing is incontrovertible would stop it
t here.

But, fortunately for us, it turns out, |
bel i eve, t hat it isn't only by an ethical
consideration, the better studies, it seenms to ne,
woul d utilize the follow ng paradigm One would take
a group of diabetics and give themideal treatnent,
and observe the ideal treatnent because there nay be
sonme issues there which will help in the next step,
which is a random zation into armA and arm B.

And, armA is ideal treatnent, and you can
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introduce a placebo elenent in that by different
colored capsules or whatever, and arm B is an
exam nation of the proposed new treatnent, whether
that's nonotherapy, polytherapy, whatever. The
endpoi nt doesn't bother nme that nuch, it could be even
quality of life or whatever, so long as this is a
significant and inportant endpoint, but always you
measure agai nst ideal therapy, and either your new
treatnent is as good, or better, or worse, and we have
to tal k about the degree of change of the things, but
this is what we are after.

Now, finally, one last comment, | think
it's extraordinarily inmportant in these arns, in arm
B, the new treatnent, to examne at the six to 12-
month interval, let's say, or whatever we think is a
specified interval, of what the tinme course is, and at
that point a decision nade as to whether this is or is
not a durable therapy on the basis of an al gorithm
whi ch energes by observations, let's say, in the first
half of the -- the last half of the first year of
treatment, as to what the duration should be for this.

So, | feel very strongly that what we were
told this norning is a very inportant nessage, and
shoul d col or very nmuch what we suggest as qgui delines.

CHAI RVAN BONE:  Thank you.
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Doctor Hrsch, if I could just ask you to
clarify sonmething for ne. Wul d you propose then
let's say we have ideal therapy bei ng whatever it is,
that patients would then be random zed to continue
i deal therapy or to be treated with this other therapy
plus this ideal therapy, would that be an additive or
a substitute for the ideal therapy?

DOCTOR HI RSCH: | see the first arm as
being a continuation of ideal therapy, but, perhaps,
with some alterations in terns of the color of the
drug or whatever it is to make a pl acebo effect, and
that arm B, whatever is suggested, in other words,
t hat new agent A should be used when you wear purple
pants, or when you dance, or whatever it is, anything
that anyone wants to do, and then we exam ne that
proposal in the light of the difference in whatever
results we wish, whether it's quality of life, or
frequency of hypoglycem c episodes or whatever, on
t hat basi s.

CHAl RVAN BONE: Wl | then, let nme ask you
a question, which I'msure everyone in the audience is
t hi nking, is how woul d you determ ne whet her the test
drug in that situation was beneficial if it were |less
beneficial than what had been determ ned for those

individuals to be ideal therapy?
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DOCTOR HRSCH: Either it works by itself

or it's working by virtue of an interaction with the
ot her drugs, and that doesn't bother ne that nuch.

CHAI RVAN BONE: Well, | guess what |I'm
saying is, if you have -- if it's less -- if it's
effective therapy, but |less effective than idealized
therapy for the individual, optim zed therapy m ght be
anot her way of putting that for that individual, how
woul d you know, conpared to what, how would you be
able to tell that it's doing sonething if it's only be
conpared to sonething which is alnbst certainly going
to be better?

DOCTOR HI RSCH: It's got to be equally
better, even better or worse, and that's all | want to
know. If | want to exam ne pat hogenesis or node of
action, that's another kind of study.

CHAI RVAN  BONE: So, you are really
advocating only approving a drug that was effective,
nore effective or as effective than best avail able
therapy, and not approving a drug that would be
beneficial but not as good as the optim zed therapy.

DOCTOR HHRSCH: | wouldn't take it and |
woul dn't approve it.

CHAI RVAN BONE:  Ckay.

Doct or Sherwi n?
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DOCTOR SHERWN:  Just to take off on that,
woul dn't it be better than to have three arns, to | ook
at optimal therapy, nonotherapy with the ultimte
treatnment, and the conbination of the two, because one
therapy may not be as good by itself, but it may
anplify the optimal effect of the optimal treatnent.
And so, wouldn't -- if you take that approach of
determining optimal therapy for a patient and then
dividing them up into a new therapy versus the
optimal, if you have a three-armed approach, and the
drug neither anplified optimal therapy, nor was as
good as the optinmal therapy, then the drug woul d not
have a pl ace.

DOCTOR MOLI TCH: That's only going to work
if there are different nechani snms of action.

DOCTOR HI RSCH: That is correct.

Vll, hold on, if the sponsor proposes
that this is adequate nonotherapy, that should be
tested. |If, on the other hand, the sponsor proposes
that this is not neant to be for nonotherapy, but in
conmbi nation with another, that should be tested. |If
t he sponsor wi shes both to be tested, that ought to be
t est ed.

But, what we are asking for is a result

and a mathematically definable endpoint under
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ci rcunst ances where ideal therapy is tested.

Now, by the way, early in the study, if
things turn out to be nmuch I ess than ideal, then one
stops the study, and those criteria should be
established as well.

DOCTOR SHERW N:  You woul d want a pl acebo-
controlled trial sonmewhere along the way earlier on,
is that right?

DOCTOR  HI RSCH: Perhaps, in nornal
subjects, to | ook at pharmacodynam cs or whatever, but
| do not want to ever take a diabetic patient and
pl ace t hem under harm

Now, you may ask ne in turn, what
constitutes arn? Well, all | know is that every
di abetes association in Anerica recomends that
di abetics be imedi ately diagnosed, because of the
[ urki ng i mense potential for damage wi t hout di agnosis
and treatnent. So, | would be very, very conservative
in taking diabetics and sayi ng, please don't exercise,
don't change your diet, don't eat differently, don't
take drugs, don't do anything, until | can find out
what | want to know about you.

CHAI RVAN BONE: | think Doctor Flem ng had
a comment which relates to policy probably.

DOCTOR FLEM NG Well, we don't have to
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make the point again about our difficulty with a
conmparative approach as you are proposing, | think
Doctor Bone pursued that. | guess, of course, at the
bottom of this is your concern about the ethics of
taking a patient off therapy.

| guess, personally, | think we are still,
unfortunately, at the stage of clinical equipoise, in
terms of type 2 diabetes. Yes, we know that we can
reduce mcrovascular conplications probably on the
basis of the DCCT, but that's all we can concl ude, |
think, or all we can infer from the DCCT about
treating type 2 diabetics, that you may reduce -- you
probably w Il reduce m crovascul ar conplications by
affecting better glycemc control

Now, going back to the original UGDP
study, as you well know, the sulfonylureas and the
bi guanides were tarnished by the excess in
cardi ovascular nortality, so we m ght be getting sone
benefit wth glycemc control that ultimtely, going
back to all the other effects that these drugs, both
cl asses of these oral agents, have on other rel evant
physi ol ogic areas, we may be doing nore harm than
good.

| agree with what you said --

DOCTOR HRSCH:  You're only tal ki ng about
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endpoi nts, but not structure or design.

DOCTOR FLEM NG -- well, I'm really
speaking to the ethics, and what is ethically
perm ssi bl e, because that's driving our consideration
of alternate approaches to the placebo-controlled
trial.

Now, just to get to ny practical approach,
| believe that it is not unethical to take patients
off for, say, three nonths, nmaybe a fairly mld group
for as long as six nonths.

DOCTOR HHRSCH: | think it is unethical,
but nore inportantly | think it's not necessary.

DOCTOR FLEM NG Well, I'mafraid it is
necessary for us to get the kind of information we
need, that we do need to conduct placebo-controlled
trials, at least for a short period of tine --

DOCTOR HI RSCH:  Why?

DOCTOR FLEM NG  -- in diabetics.

DOCTOR HI RSCH:  Why?

DOCTOR FLEM NG Because we can't -- we
cannot assess the treatnent effect. W would be
automatically locked into a conparative paradigm
which would nmean that we could only approve drugs
which were as good as current therapies. The

conbi nati on approach wouldn't really get us there,
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where you are testing drugs in the sane cl ass.

So, that would nean that we would be
consi derably hanpering the devel opnent of drugs which
ultimately may prove to have great val ue.

| don't think that there is an ethica
problemin taking a patient off an oral agent, which
may be doing, unfortunately, things that are far worse
than the mcrovascular conplications that its
I nprovi ng.

DOCTOR MARCUS: May | put this discussion
into sone perspective, and it may be that --

CHAI RVAN BONE: This is Doctor Marcus
speaki ng.

DOCTOR MARCUS: =-- it may be that -- and
you may be right if you accuse ne of that, but you nmay
say that I'monly thinking about a very specialized
case, but | think that it's not so specialized, or at
| east a nunber of people who represent what |'m going
to describe is not a very small percentage.

As you know, |I'm a bone head, |'m not
particul ar a di abetes person, but | do see diabetics
in the setting of going every week to the endocrine
clinic at the Veterans Affairs Hospital where | hang
out, and | would say that we are talking about

gl ycosyl at ed henogl obi ns of eight or 8.5, | say, what

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

145

pl anet are these people on? Qur average glycosyl ated
henmogl obins are like 14 or 15, and we don't do the
experinment of taking people off nedication to see --
as part of a placebo-controlled trial, but the
experinment is done for us by the pharmacy not --
because the VA only gives them you know, 30 or 60
days worth of nedication at one tine, and they don't
get the refill.

But, I"'mhere to tell you that being off
of nmedication for three nonths has absolutely no
i npact what soever on glycem c control of these people,
their glycosyl ated henogl obins are 13 when they have
bene taking the nedication, and they are 13 three
mont hs after they've stopped the nedication.

That doesn't nmean that they are not
getting sone elenents of -- | won't ever say idea
care, but some sort of optimal things, that is, their
feet are being examned, and their foot care is being
managed, they are getting angiotensin converting
enzyne inhibitors because they have m croal bum nurea,
attenpts are being made to control the |ipoproteins
and their blood pressures and other elenents of
primary care nedicine, you know, they are getting
their vaccination for pneunbcoccus and for influenza

and stuff, the only thing that seens not to be treated
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is specifically their glycem a and, assuredly, their
obesity, which is a conplex reason why they don't get
effective control of that.

So, | think that there are, perhaps, in a

pati ent popul ation which is huge like that, there is

no problem | see ethically, with doing -- if sonebody
has -- sone pharmaceutical conpany has a drug which is
going to be effective in that population, | have no

probl ens what soever agai nst using it against placebo.

So, it's inportant to categorize the types
of patients you are dealing wth.

| also -- | tend to agree with Doctor
Flemng, that if you are really dealing with a
popul ati on whose gl ycosyl ated henogl obins are, you
know, eight or below, that for a three-nonth period |
don't see nuch problem there, but then in the
internedi ate zone | agree with Doctor Hi rsch exactly.
But, | think it all depends on the types of patients
you are dealing with, what type of study you are goi ng
to incorporate.

CHAl RVAN BONE: Doctor Davidson, and then
back to Doctor Hirsch.

DOCTOR DAVI DSON:  Well, the first advice
| have for your patients in the VA is to nove to

anot her hospital where treatnment is better, you know,
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because in 1998 that is clearly unacceptable.

The second thing is that, you know, we are
tal ki ng about apples, oranges, pears and everything
else, and | think that there is trials where pl acebo
control is very inportant, and there are trials in
which, you know, the natural history of type 2
di abetes, you know, type 2 diabetes is a |long story,
you know, and we know that after about five to seven
years of type 2 diabetes, you know, if you stop one of
the agents that works very well, you know, | think
oral agents are good drugs if doctors know how to use
them and if patients take them appropriately.

You know, | think the UGDP was a study not
designed to | ook at cardi ovascul ar endpoints, and if
you | ook at the control of those patients, you know,
and if you look at the DCCT, even though at the end
the cardiovascular events were not statistically
significant, if you | ook at the nunber of Ms, there
were three tines nore in the conventionally treated
group than in the intensive treated group, and the
cardi ovascul ar events in general were nore.

Then, | think oral agents are good drugs
if they know how to use them and if we take di abetes
control into consideration, you Kknow, and we

extrapolate fromthere, it's a different story.
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But, we are tal king about different phases
of studies. W are tal king about phase II, where |
think ideally a study should be done with placebo
control, and then you go to phase |1l, depending on
where the patient is, | don't see a problemw th what
Doctor M sbin is suggesting, you know, a study where
a patient is partially well controlled, you know, with
an A, in the range of eight to nine, you know, or
nine to ten, and instead of taking that patient off
fromthat drug, you know, have an arm where you add
ei ther placebo or the active drug.

You know, and there are many ways of
desi gni ng studies, you know, | have no objection to
t he design study that was given before, patients, you
know, with three-arnmed study, but | think this is not
a sinple problem it's a very difficult and conpl ex
problem and there are different stages where we need
todoit wth patients with type 2 di abetes.

CHAI RVAN  BONE: Additional -- Doctor
H rsch, | think, wanted to comment.

DOCTOR HI RSCH:  Doctor, | don't want to
respond to each one, because it would be forever, |
think that's your role rather than m ne, but Doctor
Marcus rem nds us that there really is no such thing

extant as placebo versus drug study, because,
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inevitably, people will |ose weight, change diets, get
their toes taken care of, whatever it is, so you wll
understand that we are making a very arbitrary thing
of just in the conplexity of a whole system of
treatnent we really will have drug X, or drug Y, or no
drug, inone little elenent of the overall treatnent
of the sane.

But , I would I|ike to hear sone
conversation on what is the fundanental scientific,
absol ute necessity of a placebo versus a drug trial in
this circunstance, when, in fact, that's not the way
are going to be treated in the long run, they are only

going to be getting a conplex set of things happen to

t hem

CHAl RVAN BONE: Vel |, maybe I'1l just talk
alittle bit about -- or, Doctor Critchlow, why don't
you --

DOCTOR CRI TCHLON  Well, it seenms to ne

anyway that it depends on whether the drug is -- there
are different considerations if the drug is a new
class, with a new node of operation, | would think the
desire for a placebo control would be stronger than,
perhaps, in a situation where it's a drug that has
the same nethod of action or the sanme whatever as

things that are currently out there.
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For things that are currently -- or a drug

that is to operate with the sanme nechanism as

sonething that's existing, | wuld think that
certainly in a shorter phase Il trial you m ght want
a placebo, but in a phase Ill you' d want either the

rel evant conparator plus, perhaps, an arm of the
rel evant conparator, plus the active drug, if that's
appropriate, but for a drug where there's not nuch
information known, in terns of either action, you
would clearly want certainly nore placebo trials,
either inthe -- certainly in a phase Il setting, but
maybe in a phase Il setting, where there is a placebo
to begin with and then you would cross over to
sonet hing, but | think one needs to take into account
what the circunstances are for that particular drug
that's being tested.

CHAl RVAN BONE: Doctor Cara?

DOCTOR CARA: | like your comment, and |
t hi nk Doctor Zawadzki had al |l uded the fact that naybe
we need to separate all the apples and oranges that we
are talking about and start defining specific
situations or specific diagnostic entities or whatever
it is that we need to do to better define the issues
at hand, because we are talking about different

situations, and | think that you are tal king about new

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

151

classes of drugs versus drugs that work by well-
recogni zed nechani snms, or accepted nechanisnms, or
what ever you want to call it, is maybe a first step in
that direction

CHAI RVAN BONE: In the drug devel opnent
and eval uation process, | think we have to be m ndf ul
that a lot of things have to be acconplished apart
fromlooking at the primary endpoi nt of the phase II
trial. W need to understand the pharnmacoki netic and
phar macodynam ¢ behavi or of the drug, not only in the
type of short-termdata that we get in phase I, but in
t he | onger-term exposures where changes in nmetabolism
for exanple, or in physiologic conpensatory mechani sns
may be very inportant.

That sort of analysis can be seriously
confounded by co-admnistration of another active
agent. It may not be absolutely inpossible to conduct
that kind of study, but the fact that there is a
constant el enent of interaction that has to be taken
into account would nmake it extremely difficult. I
think certain types of information probably would be
very difficult to isolate with an active agent
present .

One of the nost inportant things to obtain

information about is the adverse experiences which are
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such an inportant consideration here, especially when
we are tal king about drugs for adjunctive therapy of
type 2 diabetes, where a major point -- one of the
maj or points nade earlier today was that conparative
safety or innocuousness, if |I could put it that way,
of an agent would be an inportant consideration in the
evaluation of a nodestly or noderately effective
agent .

And, agai n, when one | ooks at the adverse
experience profile of a drug like that, it would be
very inmportant to have placebo-controlled data and
nmonot herapy data, because if you don't it would be
extrenmely difficult, it seens to ne, to determ ne
whet her one was seeing a problemattributable to the
drug itself, or due to an interaction.

And, since we are probably not going to be
in a position of having a trial of adequate size and
scope, wth every conceivable, possi ble co-
adm ni stered drug, in adequate nunbers to determ ne
whether we'd get the interactions by |ooking at
potential interactions with every kind of drug, or
whet her we are looking at an activity of the drug
itself.

| think the efficiency of the clinical

devel opnent process, let's say at the very |east,
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would depend on having the placebo-controlled
information at several cruci al points in the
devel opnent process.

Having said that, | think all of wus
recogni ze that we would not like to see patients who
were on reasonably good control allowed to deteriorate
to a substantial extent for a long period of tineg,
sinply for the sake of conducting a trial. So, |
think there is probably universal agreenment that what
really we are asking of the sponsors here is not to
abandon, perhaps, the placebo-controlled trial, but to
be very mndful of this concern about the | ong-termor
internedi ate-termsafety of patients in these trials,
so that a variety of design strategies mght be
enpl oyed, and we've all thought of several exanples.

Probably the best approach here is to, |
woul d t hink, enunciate the principle that the safety
and well-being of those patients is of paranount
i nportance, and, perhaps, not to have a guidance
docunent that Iimts the sponsor's options in
designing trials, mndful of that safety, to a single
choi ce.

Per haps, we could say that the sponsor
woul d be expected to provide designs where this is

| ooked at in a careful way, and I think IRBs all over
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woul d take the sane view.

Certainly, there would be positive control
trials wwth all the new drugs one could inagi ne, and
it would be conbination, or additive therapy is done,
because that's, in fact, how nost of these drugs are
going to be used. But, at a certain stage in
devel opnent, it's going to be, | think, the price that
we would pay in uncertainty of interpretation of
information would be great, and the trials could
probably be designed so that the exposure of
previously well-controlled patients to protracted
periods of poor control wuld be mnimzed or
elimnated, and still get that kind of conparative
i nformati on.

Doctor Mlitch, then Doctor Flem ng.

DOCTOR MOLI TCH: | certainly agree that in
phase Il we certainly need placebo-controlled trials,
and one thing that hasn't been brought up is that we
are actually not faced with any |ack of new patients
with type 2 diabetes. There is an epidem c of type 2
di abetes of untreated patients out there, that then
conme to clinical attention.

And, | think that we have a | arge nunber
of patients that could be entered into trials who

were previously undi agnosed or untreated, who could
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t hen be random zed to very good dietary nonitoring and
intervention as the placebo arm and the sane type of
dietary intervention plus the active drug for the
initial phase Il type of study.

| think for phase Il studies, we may have
a much nore prolonged type of treatnent, and | think
a year's study with an active conparator is a very
reasonabl e thing. You don't necessarily need the
pl acebo arm for that type of long-term study, but |
think in phase Il we absolutely need it, and | think
that with a good diet, as in the six-nonth phase I
studies, is a very reasonable thing to do.

| would not be terribly happy about taking
patients who are under good control, taking them off
drug, and then entering theminto a phase Il study for
si x nont hs.

But, we really have no lack of new
patients comng in.

CHAI RVAN BONE: | think one other issue we
may need to be mndful of is the overall policy
position of the Agency regarding this question of
pl acebo versus active conparator trials.

Doctor Fl em ng?

DOCTOR FLEM NG Yes, | agree with both

your comrents and Doctor Mdlitch's.
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To put it in a different way, | did not
want to give the inpression that we would not rely on
conparative trials. 1In fact, we have to.

| think the repaglinide devel opnent is a
good exanple of how this m ght be done. It takes
relatively few patients to show efficacy, and so you
can usually do that in phase Il, and this goes back to
t he point that Doctor Davidson is making, it doesn't
have to be one or the other, it's both, you need both
pl acebo-controlled trials for alimted period of tine
to define the treatnent effect, but then you need a
much | arger nunber of patients to describe the safety
profile.

Again, the Prandin NDA is a good exanpl e.
We had the expectation that because of its very
rapidly acting and offset of action property that it
woul d have a | ower incidence of hypoglycema. Now,
they conducted five large conparative studies with
maj or or wwth other frequently used oral agents, and
they were not able to even show a difference in the
i nci dence of severe hypoglycema. There was a trend
in that direction, but they did not -- it did not
reach statistical significance.

But, these were very large trials, and it

just shows that it becones difficult, even with that
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| arge nunber of patients, to showrelatively small, or
to denonstrate differences between treatnents when
there is a fairly infrequent event |1|ike severe
hypogl ycem a

But, | think that would be the genera
approach, that you do small placebo-controlled trials
in the appropriate populations where it's ethically
perm ssible, these are going to be followed by
conparative trials, not to show efficacy, and that was
not the point of the Prandin active-controlled
studies, but to show or to contribute to the
under st andi ng of the drug safety.

CHAI RVAN BONE: Doctor Hirsch, anything?

DOCTOR HI RSCH: Just a very brief one.
Doctor Molitch suggests a very interesting point, and
that is that there's a subset of patients in whom
i deal therapy may be construed as diet, and if that,
in fact, is the case, one can study as one armof this
thing with placebo, and the other armcan be diet with
the drug, so that would fulfill your requirements for
pl acebo versus no drug, but sone therapy is
ent ert ai ned.

In fact, if you don't do that you are
fooling yoursel f, because the nonent you see a patient

you' ve instituted a kind of treatnment, so sinply that
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itself is an inportant interaction. So, | think we
are sort of -- in answer to your last thing, it's too
bad about the Prandin then, but that's the life
situation, big groups of patients taking all sorts of
things, doing things, and we want to know is the
institution of this new treatment beneficial vis-a-vis
hypogl ycem ¢ epi sodes or not. The answer was no, it
wasn't statistically significant. Stop.

CHAI RVAN  BONE: One other technical
pr obl em the people who are responsible for
calculating sanple sizes will be mndful of this, the
grave difficulties in deciding what constitutes
equi val ence in positive-controlled trials. That's a
chal | engi ng and unsol ved problem which | don't think
the commttee is going to be able to sol ve today, but
it's one we nust be mndful of, and I think that's
anot her consideration in the mnd of the Agency when
they, as a matter of policy, did not restrict
t hensel ves to positive-controlled trials for this sort
of eval uati on.

| think we have dealt with sonme of these
i ssues that canme up in the norning's presentation to
a certain extent here. Wiuat I'd |ike to suggest that
we do is go into the section that we originally had

pl anned for 10:45. | think sone of these wll be
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topics that we may not have to spend a great deal of
time on, but I'd like to make sure that we've covered
these. There were several issues that Doctor M sbin
indicated he particularly would i ke input from The
commttee may very well have the idea that there m ght
be sonme additional points on which we'd |ike to have
input, and we will, I'm afraid, have to presuppose
t hat everyone has reviewed the original draft.

Doct or Marcus?

DOCTOR MARCUS: Yes. |'m happy to kick
the ball off here, and just to tell you that I'm a
little unconfortable with the apparent relegation to
secondary status of neasurenents of blood glucose
solely in favor of glycosylated henogl obin. The
reason for that, actually, when it cane to light, |
was reading on the airplane last night, rather than

sl eeping, the D abetes Care issue, February, 1998, and

| just happened to notice a paper here, "Correl ations
of Gycosylated Henoglobin wth Average Bl ood
A ucose,” and there's a table here showi ng, this was
all in type 1 diabetics, but if one nonitored over
time the correl ati on between changes in average bl ood
gl ucose, and changes in glycosyl ated henogl obin, we're
tal ki ng about correlation coefficients ranging from.4

to .6, in other words, that the glycosylated
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henogl obi n coul d account for somewhere up to maybe 36
percent or so of the variance in changes of average
bl ood gl ucoses.

Now, | don't know, a person who is an
advocate for glycosylated henoglobin may say, that
j ust shows you how bad bl ood gl ucose neasurenent is,
on the other hand, you could say the same thing in
reverse. Therefore, | think it would probably be
intelligent to have both blood glucoses and
gl ycosyl at ed henogl obi ns appear as primry endpoints
in this study, and I don't know that this experience
in type 1 diabetes would necessarily transfer to type
2 diabetes, but 1'd wager that it would. And so, in
t he absence of that information I think we shouldn't
just focus exclusively on henogl obin A

CHAI RVAN BONE: Doct or Sherw n.

DOCTOR SHERW N: | haven't seen that
study, so how often was the glucose neasured, and how
-- Is this hone nonitoring nmeasurenents, or is this
| aboratory neasurenments in the hospital, because |
think that if they are honme gl ucose neasurenents you
are really getting selected nunbers, and, really, |
think the type 1 patients, the problem has been,
actually, | think, that in people -- the best data is

fromthe DCCT, because it was done in type 1 it's much
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easier to assess control in type 1, | think, wth
d ycohenogl obin, so I would argue the opposite way,
that in type 1s it's going to be very hard to use
gl ucose | evel s because they are so variabl e, whereas,
in type 2 diabetes, actually, fasting glucose is not
a bad index of control because it tends to be
const ant .

The problem with it is it doesn't take
into account postprandial hypoglycema, and in the
early stages of diabetes that's a dom nant feature.
So, | don't know, | nean, the poorly controlled type
2s is probably a pretty good neasure of control, and
type 1s I'd be very skeptical.

CHAl RVAN BONE: Doctor Cara?

DOCTOR CARA: | agree with the issue of
bl ood gl ucose determ nati ons, and nmaybe, you know, |'m
shaded by the fact, or I'minfluenced by the fact that
we see a |lot of adolescents who often tines are not
entirely, should we say, truthful in their blood sugar
nmeasur enment s.

But, | think that the -- it is, in fact,
a problemin terns of the validity of the measurenent,
and | think the ability to do dycohenoglobin
determ nati ons has been a trenmendous advantage to us,

because we can finally objectivize, if you wll,
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control

DOCTOR MARCUS: | have no doubt about
that, | nean, | certainly know enough about it to know
t hat gl ycosyl at ed henogl obi n has been a bone, and it
certainly is for me, ny only question was whet her we
wanted to throw out or relegate conpletely to a back
wat er bl ood gl ucose, which the gui dance docunent seens
to have done. | was just trying to make a case that
it would be good to have gl ucose neasurenents as well.

CHAI RVAN BONE:  And, nmaybe what we need to
do is to define in which sort of situations of blood
gl ucose determ nations mght be appropriate, or in
which situations they my not. Agai n, you know,
differentiating between, perhaps, type 1 and type 2.

DOCTOR MARCUS: Well, absolutely, and |
have to say that the way | view this is alnost
exclusively fromthe type 2 perspective.

CHAI RVAN BONE: Doctor Mlitch?

DOCTOR MOLI TCH: | think the only way that
bl ood gl ucose can be used as a neasure, and the reason
why it had good correlation in DCCT was that there
were seven point correl ations done where bl ood sugars
were neasured pre and postprandially in a capillary
tube that was sent to a central |aboratory for

measur enent of the gl ucose.
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And, | think under those objective
conditions it has pretty good correlation. | think we
know t hat hone gl ucose nonitoring has lots and |ots of
problens, and | would be very hesitant to use that as
a major outconme. It could certainly be a secondary
out cone.

| think a primary outconme could be this
nore obj ective nmeasurenent of the glucose with a seven
point testing every nonth or whatever was decided, it
could be a code system primary outcone.

DOCTOR MARCUS: Presumably, in a phase I1
clinical trial they would do nore than just hone
gl ucose nonitoring.

CHAl RVAN BONE: Renenber that when we are
tal king about the primary efficacy variable here, we
can only be talking about one for a trial in nost
cases, because a sponsor has to pick an efficacy
variable with which they are going to live or die, and
if they have two, when they have an either/or, they
are going to have to pay a big penalty on their
mul ti pl e anal yses.

So, in general, the trial design is going
to pick a single neasurenent that wll be the
determ nant of whether the drug has been effective or

not, in general. So, | think it's a question of
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hi erarchy here.

DOCTOR MARCUS: The -- trial was powered
for primary vari abl es.

CHAl RVAN BONE: Well, that may well be,
but that wasn't the usual kind of drug testing trial
that we are talking about here, and | think that,
Doct or Mar cus, would you object to ranking
gl ycosyl ated henogl obin higher than blood glucose
measurenents if sonebody has to just pick one?

DOCTOR MARCUS: | have no objection to any
of this. | just want the question to be considered
t houghtfully and not to have arbitrarily glucose
t hr own out.

CHAI RVAN BONE:  Ckay.

| think glycosyl ated henogl obin has to be
number one, because that's the only one that's
actually been tied to developnment of long-term
conplications. So, | think that has to be the primary
out cone vari abl e.

DOCTOR MARCUS: | have no problem that
certainly is true.

CHAI RVAN BONE:  Yes, okay.

The section we're discussing here are the
criteria and the clinical significance. W had had

sone discussion earlier, trying to have sone
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clarification about what was neant by that reference
to historical information about the sort of change in
gl ycosyl at ed henogl obin that had been approved. I
think if | understood Doctor Flem ng's remarks well,
that did not nean that that's a threshold which has
been adopted by the Agency.

| think one of the thenes that was
recurrent in this norning's earlier discussion was the
i dea of taking into account, not only the change in
gl ycosyl at ed henogl obi n, but al so ot her beneficial or
harnful effects, and | think it's very challenging to
try to wite a gui dance docunent which would in sone
way relate all those potential variables, but I think
it would be useful, both to the sponsors and the
Agency, to have discussion from the nenbers of the
comm ttee about how they would play off changes in
gl ycosyl at ed henogl obi n agai nst changes in frequency
of hypoglycema in type 1 diabetics, presumably, and
changes i n gl ycosyl ated henogl obi n and potential other
adj unctive beneficial effects that we m ght see with
co-norbid conditions.

Doctor Mdlitch

DOCTOR MOLITCH: |I'mnot sure we are there
yet, are we done with gl ycosyl ated henogl obin to begin

w th?
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CHAI RVAN  BONE: well, I'm sort of
continuing with glycosyl ated henogl obi n, but go ahead,
pl ease.

DOCTOR MOLI TCH: well, | nmean, | think
there are two other issues just dealing wth
gl ycosyl at ed henogl obi n.

CHAI RVAN BONE: Pl ease.

DOCTOR MOLITCH  One is, do we | ook at an
absol ut e percentage change, or do we in sone way have
to take into consideration the baseline glycosyl ated
henmogl obi n and think about a percentage change from
baseline. That's one issue. And then, the second
issue is the actual assay that's used, and | think
that many in the audience realize that every
gl ycosyl at ed henogl obin assay is not necessarily the
same, and that, certainly, if we are going to be
recoomending this as our primary outcone that it
should be a well-validated assay that can be in sone
way tied to the DCCT assay, and that that kind of
val i dation would be necessary in part of any study
that's being desi gned.

CHAI RVAN BONE: | think we would all agree
with the latter point. \Wat about the first point,
that the -- the question of whether a specific anount

of reduction in glycosylated henoglobin versus a
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relative reduction in taking into account the
baseline, how do the nenbers of the commttee feel
about that?

Doctor Cara, it | ooks |like he wants to say
sonet hing. No?

DOCTOR CARA: No, | think it's a good
guestion, because, obviously, the significance of the
A ycohenogl obi n drop depends to a | arge extent on what
the baseline is, and I'mtorn on the one hand between
the denonstration from the DCCT that any drop in
A ycohenogl obin carries with it a significant inpact
on conplications, whether it be, you know, half a
per cent age, one percentage, two percentage points or
what ever .

For that reason, | would be nore inclined
to use an absol ute val ue, because of the fact that, as
| said, | think any drop in d ycohenogl obin carries
with it a |l ong-term consequence.

| woul d propose that a | evel of, you know,
greater than half a point is probably significant.

CHAI RVAN BONE: Vell now, would that be
greater than half a point in starting at 157

DOCTOR CARA: At any point.

CHAI RVAN BONE: At any point.

DOCTOR CARA: At any point.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

168

CHAI RVAN BONE: And, would it be -- what
woul d you feel about a smaller drop in patients who
started off under relatively good control ?

DOCTOR  DAVI DSON: Can | ask for a
clarification --

CHAI RVAN BONE:  Yes.

DOCTOR DAVI DSON:  -- you know, for your
gquestion?

You know, the first thing is that from
pl acebo or from baseline, you know, first question,
and second is, you know, when we tal k about studies we
tal k about the average drug from-- you know, fromthe
group, and not for individuals.

DOCTOR CARA:  Let ne answer that question
that you just asked in, perhaps, a different point of
view. | would be nore inpressed with a patient that
dropped, you know, two percentage points and goes from
14 to 12 than a patient that goes fromeight to 7.5,
because | think theoretically the larger drop in the
hi gher d ycohenoglobin range is going to be nore
significant.

CHAIRVAN BONE: |'msorry --

DOCTOR CARA: So, the question of --

CHAl RVAN BONE:  -- | guess the question |

had was, if they had to --
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DOCTOR CARA: -- a smaller drop --

CHAI RMAN BONE: -- if they had the sane
per cent age drop.

DOCTOR CARA: Clinically, it doesn't
really carry that nmuch of an inpact.

CHAI RVAN BONE: So, you are saying, any
drop at all is good.

DOCTOR CARA:  Any drop at all is good.

CHAI RVAN BONE:  Ckay.

Doct or Davi dson?

DOCTOR DAVI DSON: You know, you didn't
answer ny question, you know, ny clarification. I's
that from baseline, is that from placebo, and, you
know, is this the average drop in the trial? Wat's

-- you know, you need to identify the test paraneters.

DOCTOR CARA: | don't think we've gotten
t here yet.

CHAIRVAN BONE: | think I'"masking you to
give --

DOCTOR DAVIDSON:  Well, | think that, you

know, nunber one, if you look at every trial, the
hi gher the A, the larger the drug, you know, and

therefore, | think we need to take the nedian fromthe
trial in the A drug, and I would like to see the

drug not from placebo, but from baseline personally.
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CHAI RVAN BONE: From personal baseli ne,
that goes back to this issue of what kind of contro
we have. Cbviously, people will find this difficult
if there did turn out to be in the study, after the
fact, when the data was anal yzed, a slight rise in the
pl acebo group that they mght find a larger drop, a
di fference between the treatnent in placebo group than
they did between the treatnent and basel i ne.

O course, that's why they have pl acebo
groups, | guess.

Doctor Hirsch

DOCTOR HRSCH:  Just a brief coment. It
woul d seem as t hough you can only answer what you are
getting at if you knew the exact mathematical
rel ati onshi p between incidence of conplications versus
A,c henogl obi n.

Now, if you don't know that you can't
answer your question. |If you do know that, if it's a
straight line it's absolute drop that counts, if it's
a curvilinear relationship then you' ve got to do
sonet hi ng el se.

So, | nmean, | think an algorithmfor the
solution of this problemshould be an and --

DOCTOR CARA: It's a sem -straight |ine.

CHAI RVAN BONE: It's been called to ny
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attention that Doctor Lachin, is it?

DOCTOR MOLI TCH:  Lachi n.

CHAI RVMAN BONE: Lachin, is here, who was
the DCCT statistician, and he may be able to actually
answer that question. So, we'll depart slightly from
our usual procedure and ask himto briefly do so.

DOCTOR LACHI N: Can | show a couple of
slides?

CHAI RMAN BONE: Very conci sely, please.

DOCTOR SHERW N You nean we are going to
have dat a?

DOCTOR LACHI N Ckay.

"' m John Lachin -- well here, | have a
slide that shows you this, I'"'mthe Director of the
Biostatistics Center and Professor of Statistics here
at George Washington University, and | was the
Director of the DCCT and the EDICT Coordinating
Centers, and if anybody wants to reach ne that's ny E-
mai | address.

l'"d like to briefly point out that the
DCCT has had a series of publications relating to the
relationship of glycemc exposure and the risk of
conplications. The major paper appeared in Diabetes
in 1995, and for those of you who are interested, all

of the details, statistical analyses, and the actual
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raw data files are available from the Nationa
Technical Information Service. |If you wite to the
NTIS in Springfield, Virginia, and you ask for these
docunents, you can purchase them for a nom nal fee.

We also conducted analyses relating
hypogl ycem a, both in a separate paper related to
hypogl ycema, and also in a paper relating adverse
events in the DCCT, and also all of that data is
avai lable from the National Technical Information
Servi ce.

Now, the question is, what 1is the
rel ati onshi p between gl ycem a and conplications, and
first of all people have asked, how did we cone up
with the curve that we presented in our regiona
paper. The first thing we did was to | ook to see what
was the nature of the relationship between the risk of
conplications and the level of A, and what we
determ ned is that when you | ooked at the log rate,
and this is an instantaneous risk, versus the | og of
the mean A, the relationship was nearly linear.

And, this just shows the deciles of risk,
but, in fact, we had six nonthly evaluations of
retinopathy in the DCCI, and we had, therefore,
t housands of observations, and when you fit a straight

line to those thousands of observations this is what
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you obtain, a linear relationship between the | og of
risk versus the log of the nean A

So, what this denonstrates is that a
proportionate reduction in risk is associated with a
proportionate reduction in A And, if you take this
relationship and now plot it by exponentiating both
the log of the weight and the | og of the A you then
get a sinple exponential curve, and that sinple
exponential curve denonstrates that there is a 43
percent risk reduction associated with a ten percent
| oner val ue of HBA,,, so we do reduce the A fromten
to nine, or fromnine to 8.1, or fromeight to 7.2,
you are associated or you are encountering a 43
percent reduction in the risk of retinopathy
pr ogr essi on.

W saw the same thing for other
conplications, whether it was a three-step progression
in retinopathy or the appearance of SNPDR significant
non-proliferative di abetic retinopat hy, or
m croal bum nuria or al bum nuri a.

And, based on that what we then have is

the fact that a fixed -- now |I'm |l ooking for the one
critical slide that | hoped to show today, just a
second here, here it is -- we talked about a .7

reduction in A as denonstrated by acarbose, the
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guestion to ne is, well, a .7 percent reduction from
what ?

If it's a .7 percent reduction froman A
of 12, then that's a 5.8 percent reduction in the Ag
whi ch woul d be associated with a 27 percent reduction
in the risk of retinopathy.

On the other hand, if we are tal king about
a seven percent reduction froman A, of eight, then
that's an 8.75 percent reduction in the A, which is
associated with a 38 percent reduction in the risk of
retinopat hy.

So, whether or not a given reduction is
meani ngful, in terns of a reduction in risk, needs to
be presented in ternms of a relative reduction in Ag
not a fixed reduction in A

CHAI RVAN BONE: Take the log of it or

what ?

DOCTOR LACHIN:  |I'"m sorry?

CHAl RVAN BONE: Do you take the log of it?

DOCTOR LACH N: Wl l, there's an equation
that you can use to conpute this. | nmean, this is al
based on that sinple exponential curve that | just

showed you.
CHAI RVAN BONE: But, if | understand you

correctly, what you are saying is that a certain
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percentage reduction, for instance, a seven percent
reduction from whatever baseline we have in the
gl ycosyl at ed henogl obin woul d be associated with the
same reduction in risk as a seven percent reduction
from sonme other starting point.

DOCTOR LACHIN. Right.

CHAl RVAN BONE: So, the percent reduction
frombaseline is a very useful figure.

DOCTOR LACHI N:  Yes, right, right.

DOCTOR MARCUS: But, the absolute risk is
certainly higher for the person who starts out at 12,
that's true, if you do it the way the, what do they
call it, evidence-based guys calculate nunber of
patients needed to treat to save one event, clearly,
do you have any estimte of --

DOCTOR LACHIN: Vel |, the nunber needed to
treat is based on the relative risk, not on the
absolute risk difference. To conpute a nunber needed
to treat, you take the relative risk of the
ef fectiveness for that treatnent, and then you can
translate that into a nunber needed to treat.

So, a relative risk of two is going to
give you the sane rel ative nunber of needed to treat,
regardl ess of what those absolute risks are.

CHAI RMVAN BONE: But, you are telling us
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that if -- to the extent that we can generalize from
the DCCT to the other sorts of trials that we're
| ooking at, which are with different agents and in
type 2 diabetes in many cases, that we could -- if we
had two treatnents which produced simlar proportional
reductions in the starting henogl obin A, they should
have equi val ent risk reductions for norbid events.

DOCTOR  LACHI N: Proportionate risk
reducti on.

CHAI RVAN BONE:  Proportion, percentage --

DOCTOR  LACHI N: The absolute risk
reductions, of course, are going to depend on what the
|l evel of Acis that they started wth.

But, usually in evaluating treatnments, we
are |l ooking to assess themin terns of their relative
ri sks, as opposed to their absolute risks, and if
that's the framework within which you are trying to
address the problem then you need to be thinking
about a relative reduction in A rather than a fixed
reducti on.

CHAI RMVAN BONE: Thank you.

Doct or Davi dson?

DOCTOR DAVIDSON: It is quite interesting
because if you read the slide, you know, the percent

reduction, if you reduce the A 5.8 percent, and you
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reduce it ten percent and you | ook at the decreased
reduction in retinopathy it's alnost identical in the
percentages. Then, you know, | agree, any reduction
is beneficial, but better the reduction in percentage
the better off the patient in the future.

CHAI RVAN BONE: Doctor Hirsch

DOCTOR HRSCH | was confused. | want a
solution to the foll ow ng equation, which is what they
are looking for, delta risk equals Ktinmes a function
of something that has to do with A, henogl obi n, now
what is that, is that logarithm is it percent or
what ? You want delta absolute risk equals Ktines F
of X

CHAI RVAN BONE: Delta absolute risk or
relative risk?

DOCTOR HHRSCH: Well, this is trying to
find that out, delta risk, an absolute delta risk, the
nunber of, you know, whatever you establish, ten fewer
cases of coronary occl usion, whatever.

DOCTOR LACHI N: Well, this is the sane
thing, or the sane rel ationship, but when | ooked at in
terms of the log of risk versus the |log of A

DOCTOR HI RSCH: So, what should they
measur e?

DOCTOR LACHIN:  |I'"msorry?
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DOCTOR HI RSCH: What should soneone
measure if he's interested in delta risk in absolute
terms?

DOCTOR LACHIN: The delta risk -- well,
you can conpute it whether you look at a delta risk
here and then convert it to absolute values, or from
the other curve, and you can always -- if you tell ne
that the A was ten, or it was reduced to eight, I
can tell you what the delta risk will Dbe.

DOCTOR HHRSCH: Wwell, they want to know
how you do that. They have to know how you do that so
they can tell industrial people, or sponsors, or
what ever, just what to | ook for.

DOCTOR LACHIN: The way you would do it,
based on the data you' ve generated fromthe DCCT is to
use the relationships that we've observed and to
estimate what the risk was at baseline and then what
the risk would be at followup, based on what the
change in the A was.

DOCTOR HI RSCH: So, you are saying you
can't do that by percent or by absolute, is that
right?

CHAI RVAN BONE:  No, | think what he said
was, you get a 43 percent reduction in risk for each

ten percent --
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DOCTOR LACHI N:  Ten percent reduction --

CHAIRVAN BONE:  -- in the --

DOCTOR LACHIN:  -- in the Ag.

CHAI RVAN  BONE: -- A based on the
starting point. 1In other words, if you go fromten to

ni ne, you get the same proportionate reduction in risk
as you do fromgoing fromnine to 8.1, or from8.1 to
7.4.

DOCTOR HHRSCH: That's true up and down
the |ine.

DOCTOR LACHIN:  Up and down the |ine.

DOCTOR HI RSCH:  Ckay.

CHAI RVAN BONE: Ckay.

Doctor Mdlitch

DOCTOR MOLI TCH:  John, can we ask you a
bottom|ine question? |If you were designing a study
as a statistician of two different treatnents, say,
for exanple, intensive therapy versus conventiona
therapy, in treating patients with diabetes, and you
needed to pick one primary endpoint, would you | ook at
a conparison of the percent reduction in henogl obin
A,c or an absolute reduction in Ac as your conparison?

DOCTOR LACHI N: well, in ternms of
statistical efficiency, whether or not you | ook at one

versus the other wll depend on the wunderlying
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distributions. So, I'mnot so concerned about whet her
or not you are able to denobnstrate statistical
significance using an absolute reduction versus a
relative risk reduction. | think a relative risk
reduction is nore neaningful, because then we can
interpret that in terms of the risk reduction for
conplications.

To do that for an absolute risk reduction
isalittle nore conplicated, but it can al so be done.
| nmean, what you are |looking for is a neaningful
reduction in the A | think the sponsor should be
required to show that there's been a statistically
significant change in the Ac and then the question is
to whether or not it's neaningful that you can use
t hese types of data to do these types of cal cul ati ons.
What woul d be the expected benefit in terns of the
ri sks of conplications, and we can do that, and then
you decide whether or not this is a statistically
significant and clinically meani ngful effect on bl ood
gl ucose control

CHAI RMAN BONE: Do you think that one
could construct a hypothetical but reasonable sort of
matri x where you woul d conpare the decreased risk of
nmor bi d events with what the offsetting rate of norbid

events occurring on treatnent m ght be?
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DOCTOR LACHI N:  Such as?

CHAI RVAN BONE: wll, say, all norbid
events, if you group all norbid events with sone kind
of weighting, this is getting very conplicated, but |
think it gets to the kind of thing that people wll
al nost need in order to start designing studies, if
this is the way we do it, is Doctor Lachin is giving
us a way of saying, well, for a certain percentage
reduction in glycosyl ated henogl obin we coul d expect
to reduce all these risks by a certain other percent.
So, if it's seven percent reduction in glycosylated
henmogl obin it's about a 20 sone percent reduction in
risk, and that's consistent across a nunber of
different risks.

DOCTOR LACHI N: Right. Well, there are
different gradients for different conplications.

CHAI RVAN BONE:  Yes, okay.

DOCTOR LACHIN:  But --

CHAIl RVAN BONE:  But, there's sone kind of
way you could conpile this --

DOCTOR LACHI N Sure.

CHAI RVAN BONE: -- and then say, okay,
this would then allow you to estimate how much risk
you've -- how nuch harm you' ve prevented, or wll

prevent in the future by this sanme reduction, and
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actually then conpare that with norbidity observed
attributable to therapy during a trial. | s that
pl ausi bl e?

DOCTOR LACHI N:  Yes.

DOCTOR SHERW N.  The data, John, | just
want to be sure, is that -- what you show is
retinopathy alone or the --

DOCTOR LACHI N: That was a three-step
sust ai ned change in retinopathy.

DOCTOR SHERW N:  Ret i nopat hy.

DOCTOR LACH N: VWiich is the primry
outcone for the DCCT.

DOCTOR SHERW N: Right, so it doesn't
necessarily apply statistically to a [|unped
conplication.

DOCTOR LACHI N: No, | mnean there is a
different slope to that log/log relationship for other
conplications.

DOCTOR SHERWN: That's what |'mgetting
at .

DOCTOR LACHI N: They all show the very
strongly linear relationship between the log of risk
and the log of the A, but the slopes were different,
but all of those published in the papers that | cited

in the three di abetes papers.
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DOCTOR MARCUS: My | just ask a

statistical clarification? If |I were to cone to you
and say | wanted to design a trial, and | didn't know
whet her to | ook -- whether ny primary endpoi nt should
be to conpare what happens at the end of it in the
active group relative to the placebo group, or whether
there was an effect on sone absolute value relative to
baseline, would you tell ne that there is any
fundanmental statistical -- in terns of statistica

theory, that either one of those nodels is nore or
| ess strong than the other?

DOCTOR LACHI N:. Well, as | said, one of
the considerations here, in terns of conparing two
groups with respect to neasures of glucose control, or
with respect to |ipids, or whatever else you m ght
want to look at, is the efficiency of the test. The
efficiency of the test is going to depend on what the
underlying distributions are.

If the data is nore normally distributed
| ooking at it as a change from baseline, then you'l
have a nore efficient, a nore powerful test than if
you |l ooked at it using a percent reduction, which may
not be normally distributed.

Frankly, 1 have not done an anal ysis of

the changes in the Ac in the DCCT to be able to
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answer that question, was the change nore normally
distributed or was the percent reduction nore nornmally
di stributed? | don't know.

But, you know, if you are using a
paranetric test, then whichever one approaches a
normal distribution will be nore efficient, will give
you nore power.

That's the reason why | don't think it's
inmportant to say that the analysis has to be pinned to
one versus the other, because |I think it's inportant
as a description.

DOCTOR MARCUS:  You answered a different
question, though. Let ne just rephrase the specific
guestion | was asking.

DOCTOR LACHI N: Go ahead.

DOCTOR MARCUS: We've heard two different
nodels here today. One is, well, the change from
basel i ne was not significant, but the placebos went up
and so the difference between placebo and the active
group were significantly different. And, |'m asking
you to conpare that nodel to say, no, we want to know
what happened to the people in the active group, did
t hey have a down sl ope that was significant.

DOCTOR LACH N Vel l, the first slide that

Doctor M sbin presented this norning i s problematic.
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| can certainly appreciate the difficulties that he
and the nenbers of the commttee face in interpreting
t hat dat a.

Frankly, | prefer a design where you try
and inplenment a newtreatnment in the trial, but where
it would be inplenented in practice, and | don't think
it's realistic to say that you woul d take patients off
of their drugs for, you know, two nonths before you
random ze them or before you assign a therapy in
practice.

And, if that's the way you would --
because you wouldn't treat patients that way in a
practice, then it's very difficult to interpret the
results of a trial that deviate fromthat.

So, | nean, that whole -- that whole trial
clearly holds a lot of problens in terns of its
interpretation.

Now, what shoul d be the nost appropriate
analysis? | think the real question is, if you have
a patient today whose A. is ten, and you neke a
decision to treat them what is their A going to be
six nonths or 12 nonths from now, to ne that's the
guesti on.

DOCTOR MARCUS: Thank you, that's exactly

what | wanted to hear your opinion on.
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DOCTOR LACHI N Ckay.

| want to say one other thing, in terns of
t he question about bl ood glucoses, we did all of these
analyses it's clear the A reflects the |evel of
control, but we don't know what it is about contro
that influences conplications.

And, for nmechanistic purposes alone, it
woul d be very inportant, | feel, to get blood glucose
data preferably under the best controlled conditions
possi bly, so we can see whether or not a given agent
is associated wth just flat reductions in blood
glucose or reductions in the postprandial |evels,
because it may prove that, you know, ten years from
now by doi ng these types of investigations we'll have
a nmuch better sense as to what it is about blood
gl ucose control that affects the A associated with
different agents, and that could then be very
i nportant in deciding which agents are nost effective
for which types of patients.

DOCTOR MARCUS: Let the record show that
| did not pay himto come out in support of blood
gl ucose control

CHAI RVAN BONE:  That's your uncorroborat ed
statenent, Doctor Marcus. There is no actual data to

that effect.
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Thank you very nmuch, Doctor Lachin.

| think Doctor Mdlitch had a question or
coment .

DOCTOR MOLITCH | just wanted to be sure
that | had an answer to the question that | posed to
you, John, which was the percent reduction versus the
absol ute reduction if you had to pick one neasure for
a study, and it sounds like it depends upon the
di stribution and which fits the data better.

DOCTOR LACHIN. | think in terns -- no, in
terms of describing the results, | think the percent
reduction is nore inportant.

The data should be robust to the way you
do the analysis, whether you do the statistical test
using a difference or a percent reduction, | don't
think that's critical, but I think it's inportant to
present the results in terns of a percent reduction,
so you can then, you know, relate that to a percent
reduction in risk.

CHAl RMVAN BONE: Thank you very nuch.

| think we've had a very interesting
di scussion on sone of the aspects of using
gl ycosyl ated henoglobin as an endpoint in these
trials, and sone of the conplexities.

| think this my be kind of a good
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stopping point, and it's actually just about when we
had schedul ed | unch, so sonehow this coincidence of
i nformati on seens very powerful to ne.

However, 1'd like to resune at 1:15, 1:30,
| " m bei ng shouted down. W are going to start talking
at 1:30, okay, so everybody should be here by 1:25.

(Wher eupon, the neeting was recessed at

12: 42 p.m, to reconvene at 1:30 p.m, this sanme day.)
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AAF-T-EERNOON S E-SSI1-ON
1:32 p. m

CHAI RVAN BONE: W are resumng the 69th
nmeeting of the Endocrinologic and Metabolic Drugs
Advi sory Conmttee discussing the topic of a draft
gui dance docunent for the devel opnment of drugs for the
treatment of diabetes nellitus.

Earlier today, we have had an exposition
of certain points in this guidance docunent and their
rationale by Doctor Msbin, and we have had sone
di scussion in the last part of the norning on the
I mport ant endpoi nt of gl ycosyl ated henogl obi n
nmeasur enent s.

| think based on the priority which was
assigned to the concern about hypogl ycem a by Doct or
M sbin and the inportance of the occurrence of
hypogl ycem a as a consideration of -- as an adverse
effect in the treatnent of Type | di abetes
particularly, that it would be tinely to have sone
di scussion on that topic. And if | understand
correctly, Doctor Kohler fromFDA is going to nmake a
short presentation and then the commttee wll discuss
this topic.

If | understand correctly, two mgjor

i ssues here are how to actually identify episodes of
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-- what constitutes a hypoglycem c episode for
clinical trial purposes, and then how should this be
regarded or weighed. For the record, this is Doctor
El i zabet h Kohl er.

DOCTOR KOHLER: Can everyone hear ne?

CHAI RVAN BONE:  No.

DOCTOR KOHLER:  Ckay, can everyone hear ne
now?

CHAl RVAN BONE: Where is the m crophone?
Move it up.

DOCTOR KOHLER: Is that better?

CHAI RVAN BONE:  Ri ght .

DOCTOR KOHLER: kay. My name is Beth
Kohler, and I am one of the endocrinologists in the
Endocrine Division at the FDA. And | amgoing to talk
alittle bit about hypoglycem a.

Hypoglycemia 1is clearly an inportant
consideration -- an inportant endpoint in the clinical
trials for diabetes. Def i ni ng hypogl ycem a for the
purpose of «clinical trials, however, 1is sonewhat
problematic. And to clarify the dilemma that we face
in the Agency, | am going to take you through a
speci fic case scenario.

For one of the pivotal trials that a

sponsor presented, and this trial was done on | DDM
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patients, they defined hypoglycema as any tine a
patient experienced a synptom that he or she
associated with hypoglycem a regardless of blood
gl ucose neasurenent, or a bl ood gl ucose neasurenent of
less than 63 ng/dl on routine nonitoring not
associ ated with synptons.

As you can see here, the experinental drug
group had a hypoglycemc rate for 30 days of 6.44
events, whereas the standard drug group had a
hypogl ycemic rate of 7.1 events per 30 days. The
henogl obi n A, val ues tended to be sonmewhat higher in
t he experinental drug group, 8.24 percent versus 8.17
percent wth a P value of .O09. This value was
actually statistically significant when confidence
intervals, which is the correct way to assess it, were
used. By this definition of hypoglycema then, we can
observe a statistically, although not necessarily
clinically significant difference in P val ues.

In addition to being concerned about the
adjustnments needed for the differences in glycemc
control in the two treatnment groups and the different
definitions of hypoglycema that were utilized by the
sponsor in a variety of their trials, we realized that
we needed to consider the other problens that were

associated with this sonmewhat subjective definition of
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hypogl ycem a

The first of these is that glucose neters
are notoriously inaccurate and inprecise. And | think
people need to recognize that their approval as
medi cal devices does not require testing with patients
inroutine clinical situations. That is not the way
the device law is witten. They are just not -- a
fairly wide error rate is allowed for approval.
Secondly, this trial, like many other trials in
di abetes, either by intent or just the way it ends up
turning out, it was not blinded. And third, with high
bl ood glucose limts for hypoglycema, it really was
not possible to discern the patients who were unaware
of their hypoglycema because they had actual
unawar eness or because they were actually not
hypogl ycem c. And when you have a sponsor trying to
claimthat patients don't have hypoglycem a or that
there is |ess hypoglycem c unawareness, you really
need to know if patients, in fact, were hypogl ycem c.
You need to have an appropriate threshold.

So for this reason, we thought that a nore
rigorous definition of hypoglycem a was warranted
And we wanted greater objectivity and nore specificity
for the clinically significant events. For that

reason, we defined hypogl ycema as any tine a patient
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had a blood glucose level |less than or equal to 35
mg/dl or if that person required assistance from
another individual. This definitionis nore simlar
to that enployed during the DCCT and it also tries to
account for the differences between serum and bl ood
gl ucose readi ngs.

Now when we recal cul ated the hypogl ycem a
rate, this is what we found. The Y axis here
represents the nunber of hypoglycem c events per 30
days. The X axis shows the treatnent groups by the
various definitions of hypoglycema. This portion of
the figure shows the hypoglycema rate for the
experinmental drug group. This is done under the old
definition. This portion of the cartoon shows the
rate for standard therapy under the old definition.
Now these two parts of the figure show the
experinental and standard therapi es respectively under
the new definition. And as you can see, there is
really a decrease of about 20-fold.

Now the hypoglycema rate for the
experinental group was 0.37, and the hypoglycem a rate
for the standard therapy group was slightly |ess at
0.34 events per 30 days. And this is under the new
definition. Here are the rates wunder the old

definition. These values are nore simlar to those
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that were found during the DCCT trial, which defined
severe hypogl ycema as t hat whi ch required
intervention fromanother individual. The differences
bet ween these two groups was not significant when
hypogl ycem a was defined in this way.

| think that we can appreciate that a
physician would be willing -- | would be willing in ny
clinic to diagnose and perhaps treat hypoglycema in
a clinical setting with |l ess definitive proof of frank
hypogl ycem a. However, when you are doing a clinical
trial, when you want to nmake commercial clains that go
on a label, | believe that you need to be nore
rigorous in your definition. This does not nean that

during the clinical trial patients cannot be managed

for suspected hypoglycem a. But when it cones to
actually counting the nunbers, | do believe that you
need to have sone rigor -- sone high level of

specificity if you are going to make clains. And it
woul d al so be ideal if there could be sone uniformty
as to what we would actually accept. It was quite
difficult in this particular NDA when there were at
| east three different definitions of what hypogl ycem a
was in the pivotal trials.

So | hope that this small exanple points

out to you the dilemm that we face. Sone of the
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things that we m ght choose to do as clinicians are
not the same as we would choose to do when we are
evaluating a clinical trial. | hope this wll
stimul ate di scussion.

CHAI RVAN BONE: Well, | think Doctor
Kohl er has sort of posed a concern and position but
W t hout saying that those specific -- you m ght want
to stay just a mnute. She nentioned the 36 ng/dl or
requiring assistance criteria. Do you have a view as
to whether that particular set of criteria should be
enpl oyed in a guidance docunent or are you just
setting the stage with that for di scussion?

DOCTOR KOHLER Wl I, | actually -- 1 feel
that it is a reasonable standard. | feel that it is
a reasonable standard to be used. As you can see from
t he data, when we | ooked at the nunber of hypoglycem c
events, it is a value that is essentially internediate
to that which was found -- the <criteria were
internediate to that which were found in the DCCT and
the values were that way. Your neters are sinply not
very good when they get down into the | ow range, but
you have an idea of, well, this is sonething not too
good. But they are notoriously unreliable, and | feel
very unconfortabl e accepting a value of 50 on a neter

because that is really not -- because it is not really
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reproducible in a clinical setting. It has to do with
the way neters -- devices are approved. And you can
even have a 20 percent error rate between devices, and
it can still obtain approval. And that is under the
best situations. The situations for approval are
basically the patient will conme in and you will draw
bl ood. You will have a tube that goes to the |lab and
you will have a sanple that goes onto the neter. It
doesn't necessarily have to be that the patient is
putting it on the neter. It doesn't have to be that
the patient can read or operate the neter. And these
are all things that as clinicians we know inpair a
patient's ability to provide good glucose val ues.
Sonme of the newer neters try to elimnate values if
you haven't obtained the sanple correctly, but it is
not fallible. And that is where | really have
probl ens using neters that have just a specific val ue
like 50. | tried to go for sonething | really thought
woul d give ne a high level of specificity, where |
could have confidence and | knew that these kind of
val ues made a difference clinically.

CHAI RVAN BONE:  Thank you. | think Doctor
Kohl er then has really pointed out two problens. One
is the problemof howto define a hypogl ycem c epi sode

if we knew what the bl ood sugar was, and the other is
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to point out a problemin the way clinical trials are
conducted having to do with the accuracy of the
measurenent. Earlier, Doctor Mlitch made a strong
point with which there was general agreenent that the
met hod of neasurenent of gl ycosyl ated henogl obi n was
an inportant issue in the planning of clinical trials.
And even if we don't regard the blood sugar
measurenents as primary, we certainly regard them as
an inportant secondary neasurenent, and it sounds to
me |i ke we have a much bi gger problemthan we should
in obtaining reliable data with the hone nonitoring.
| woul d wonder if the diabetol ogi sts woul d comment on
whether it is feasible to inprove on that by
calibrating instrunents and instructing patients. Can
we do better in a clinical trial setting? Doctor
Molitch, do you want to start?

DOCTOR MOLITCH  No, | don't think so. |
think we struggled with this issue in the DCCT for
years and years and essentially abandoned the hone
gl ucose neasurenents or the mld hypoglycem as as a
clearly reproducible entity that could be counted and
really stuck wth the definition of severe
hypogl ycem a, which was an event that resulted in
seizure or coma or that needed assistance by anot her

person to correct the situation and left it at that.
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CHAI RVAN BONE: | see. O her comments
concerning ability to inprove on these neasurenents?
No? All right, thank you. What about comments from
the commttee about the recomendations that Doctor
Kohl er used for an exanple that she had used in other
trials for a definition. Doctor Davidson?

DOCTOR DAVI DSON: | just wonder why you
chose 63 instead of 60 or 55.

CHAI RVMAN BONE: | think she said 36.

DOCTCR DAVIDSON:  No, for one. And 36 for
t he ot her because that is DCCT with synptons? No?

DOCTOR KOHLER: The sponsor is the one who
chose 63.

CHAI RVAN BONE:  Oh.

DOCTOR KOHLER: And anot her tine, they
chose 50.

DOCTCR DAVIDSON: | think it woul d be nice
if this commttee can nake a recommendati on.

CHAI RVAN BONE: | think Doctor Kohler's
recomrendation for what she used was 36 for the
gl ucose.

DOCTOR KOHLER: Ri ght. The definition
that was placed up there was 63. That cane fromthe
sponsor. But they had al so conducted other trials

using other threshold values such as 50 or 55, and
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they had a nyriad of trials. So in part because we
wanted to be able to conpare data across trials and we
wanted really a value that we thought was neani ngful,
that is why we chose essentially what was the | owest
val ue on neters, which was 36, so we really knew we
were down at the end of the neter. W tried to be
sonmewhat nore generous actually than the DCCT because
of the nunmber of events. But we wanted to nmake sure
that we really had sonething that was clinically
significant, albeit we understand as clinicians that
if I had soneone constantly comng in with 45 on their
meter, | would be nervous. But on the other hand

that is clinical practice, and | think we need to nmake
the distinction fromwhat is -- the rigor that we need
for a clinical trial.

DOCTOR DAVI DSON:  So what you are telling
me is that there is going to be only one definition
for hypoglycema? |Is that your recomrendati on?

DOCTOR KOHLER:  Well, this was just the
definition that several of us chose to evaluate it.
We thought it was the nore reasonable one. But
clearly we are open to input. But we just thought
this was really the | east anbiguous and | think there
are a lot of sponsors here who recognize that we did

use this to evaluate data in one trial and they would

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

200

like to have sonme idea of whether | nmade a correct
deci sion or not.

CHAl RVAN BONE:  Wiat do you think, Jainme?

DOCTOR DAVI DSON: Wl |, you know, | think
the first thing is we need to have consistency from
trial totrial on the definition of hypoglycema. And
if we are going to choose a nunber based on a neter,
it is a tough one because we know that at that |evel
it is unrealistic to get a decent neasurenent. | can
l[ive with that if we can have in addition to that the
other definition, which is the DCCT definition --
whi ch is assistance, coma, and so on.

CHAI RVAN  BONE: Al right. Doct or
Zawadzki ?

DOCTOR ZAWADZKI : | have a coupl e concerns
about just using a definition of extrenme hypogl ycem a
in terns of possible applications to clinical practice
subsequently. In terns of |ooking at the effects of
hypogl ycemia on patients' behavior and patients'
ability to function during that tinme and subsequently,
| think hypoglycem a nmuch | ess severe than what you
are describing is an inportant event. And to exclude
that | don't think is appropriate.

CHAI RVAN BONE:  Well then how woul d you

count it? How would you reliably -- for purposes of
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the study only -- for purposes of the study, how woul d
you identify a mld or noderately severe hypogl ycemc
event ?

DOCTOR ZAWADZKI : | would envision a
gradi ent of hypogl ycema. Just |ike hyperglycema is
just not one nunber, hypoglycema is not just one
number. | wll give you one exanple. | was taking
care of a patient with gestational diabetes who was
ketotic just four days ago, and we just started her on
insulin. On the second day, she had a neasured bl ood
glucose that was 79 on the neter in the hospital. The
nurse called nme and said the nunber is just fine, but
the patient is shaking and is sweaty. In that
circunstance, is she having hypoglycema or not? And
| think you have to have --

DOCTOR MOLI TCH: How do you count it?

DOCTOR ZAWADZKI : | am sorry?

DOCTOR MOLI TCH  So how did you count it?
As hypogl ycem a or not?

DOCTOR ZAWADZKI : | definitely counted it
as hypogl ycem a because | knew the type of neter she
was using and | knew what the range of readings on
that neter were and the description of synptons was
classic. And | think you have to be able to include

that kind of a description as sone elenent of
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hypogl ycem a.

DOCTOR MOLITCH  But | think that exactly
illustrates the point that it is difficult to know how
to count these events |ike that. Do you count the
nmeter reading? Do you count the synptons? O if you
have a neter reading that is 35 wi thout any synptons,
do you count that?

DOCTOR ZAWADZKI : Wl |, can you devel op a
scoring?

DOCTOR MOLITCH:  No, | think it is very
difficult to do so. The 95 percent confidence band
ar ound t he correl ation coefficient expands
dramatically as you get down there, so they becone
nmore and nore inaccurate for the reading. And you
al so have patients to whomyou say, well, did you have
any hypoglycem c episodes |ast week when you count
themin a trial and they say, no, | didn't have any
hypogl ycem a. Then you say, did you ever feel |ow
before a neal ? And they say, oh yes, a couple tines
| ast week. So do you count that as hypogl ycem a or
not? It is very difficult to ascertain.

CHAI RVAN BONE:  Doct or Sherw n?

DOCTOR SHERW N: Wwell, that case is
illustrative because patients that are chronically

hyper gl ycem ¢ when brought into a normal range devel op
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synpt ons, which then the patients adapt to over tine
and then we consider that normal glycem a. For that
patient initially, it was relative hypoglycema. And
that illustrates the problem of trying to relate
synptons to clinically significant adverse effects.
This is an extrenmely difficult problem | know that
all of the people that have been involved with insulin
trials have struggled over the problem of trying to
define mld to noderate hypogl ycema. And when it is
all said and done, one has soft data rather than hard
dat a. That is the problem | think that mld
hypogl ycema or a noderate degree of hypoglycem a
m ght be considered a secondary endpoint but not a
primary. Now the one problemis that there is this
phenonmenon of hypogl ycem a unawareness. So patients
can have a bl ood sugar of 35 and 40 and | ook fine and
talk to you and not have any appreci abl e evidence to
the outside world of hypoglycema. And yet, if that
person's gl ucose drops another few points, they wll
be in coma. And so -- and | have seen patients where
we have done clinical studies where we have naintai ned
them at around 30 and then they go to 29 and they go
from being lucid to suddenly tipping over and going
into a severe cerebral dysfunction. So I think that

having a low level of glucose probably is not an
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unreasonable thing to include. Now whether it is 36
or 40 or sonething like that. Even though the neters
are inaccurate, it is probably not a bad idea.
Because | think in sonme patients who are on insulin
reginens, it is not unreasonable to be concerned about
| evel s that are unequivocally low. But | think that
the DCCT definition is still probably in nobst cases
t he hardest endpoint. | would argue in favor of that
being the kind of changes that produce cognitive
dysfunction and relieving synptons through hel p rather
than the person relieving their own synptons.

CHAI RMAN BONE: All right. Doctor Cara
had a comment or question?

DOCTOR CARA:  Yes. It seens that the gist
of the problem is in developing -- at l|east as |
understand it, and please correct nme if I amwong --
it is really to develop an objective definition of
hypogl ycema, yet at the sane tine capture the
clinically significant | ow bl ood sugars that nmay not
fit that objective definition. Because they are, in
fact, inportant.

One thing that may help is if we can get
any information fromthe DCCT. | don't know if Doctor
Lachin m ght have this information, but whether there

is any correlation between the incidence of severe
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hypogl ycem a and the incidence of mlder hypogl ycem a.
In other words, if we know that patients that have
severe hypogl ycem a as defined by the DCCT al so tend
to have a higher incidence of mld hypoglycem a and
there is in fact a correlation, then that m ght solve
t he probl em

CHAl RVAN BONE: Because you woul d be abl e
to use the severe episodes as an indicator of the
overal | probl em

DOCTOR CARA:  Ri ght.

CHAI RVAN BONE: \Whereas, if they weren't
related, then you would al nost be tal king about two
di fferent probl ens.

DOCTOR CARA: Right. So do we know that?

CHAI RMAN BONE: | don't know. Doct or
Lachin is approaching the m crophone and he will be
able to tell us yes or no -- does he know the answer

to that question?

DOCTOR LACHI N: No, | don't know the
answer to that question.

CHAI RVAN BONE:  Ckay.

DOCTOR  LACHI N: I will say this.
Hypogl ycem a tended to beget nore hypoglycema in the
DCCT. Patients in both treatnent groups, once they

experienced episodes of hypoglycema, they were at
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markedly increased risk of additional episodes.
Al most 30 percent of the patients in both treatnent
groups experienced a second episode of severe
hypogl ycemia within a year of their first episode.
Now this also is remarkably related to attenpts to
intensify treatnent as opposed to the insulin level --
| am sorry, the blood glucose or the A, levels
t hensel ves.

So in terms of looking at this data,
ascertainnment is one of the major problens that we
f ound. W selected this definition of severe
hypogl ycem a because we felt we could reliably detect
a difference between treatnents with this definition,
and anything short of that is just too nuch noise.
You can't detect what is signal fromnoise here. And
intrying to detect a difference between treatnents on
hypogl ycem a, you need to have sonething that is very
speci fic.

CHAI RVAN BONE:  Thank you. | think Doctor
Davi dson and t hen Doctor Kohl er.

DOCTOR DAVI DSON: well, actually Bill
Sherwi n nmade nost of the comments | wanted to nake.
Just to be certain, during gestation the glucose
| evel s are actually lower than in regular. Then, for

sure, | would not consider that |evel of glucose as a
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true hypoglycemc event. And we need to differentiate
bet ween a sudden drop to a nornal |evel blood sugar,
synpt ons of hypogl ycema, and true hypoglycem a. And
| think that what this commttee -- the question is
what is true hypogl ycem a

CHAI RVAN BONE: well, | think even a
sharper way of putting that question is the way that
Doctor Kohler put. Not what is a hypogl ycem c epi sode
for purposes of managing a patient in your clinic, but
what is a hypoglycemc episode for purposes of
counting it as an event in a clinical trial where we
are going to generalize from the information to
potentially thousands or mllions of other people
Doct or Kohl er, you had an additional conment?

DOCTOR KOHLER: Yes. It would seem by
logic that if you had lots of mld hypogl ycem a that
you would be nore prone to having severe episodes.
And since we don't really have data fromthe DCCT,
do think that we do need to sort of point out an
anomaly that we found in this particular study. There
were nmany patients that it didn't natter which of the
drug treatnents they were on what kind of hypogl ycem a
they had. But there were clearly certain patients who
had nmany nore epi sodes on one treatnent than they did

on the other. So | amnot really sure how well we can
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use -- exactly what the relationship is between mld
hypogl ycem a and severe hypogl ycem a. Logic would
dictate one thing, but Doctor Msbin and | are not
sure how to account for the data that we saw in the
trials.

CHAI RVAN BONE:  All right. Well, Doctor
Zawadzki ?

DOCTOR ZAWADZKI : It really sounds I|ike
t hese epi sodes of severe hypoglycem a that are being
descri bed are episodes that we tend to observe nore in
patients with Type | diabetes. And we really rarely
see such severe episodes in patients wth Type 11
di abetes. However, we often see mlder episodes in
patients wth Type II di abetes that are an
encroachnment on their daily life. And | think those
are inportant episodes. So maybe the definition would
need to be adjusted depending on what population is
bei ng studied as well.

CHAI RVAN BONE: Wl l, you still have the
verification issue, don't you?

DOCTOR ZAWADZKI : In terns of -- you nean
in terms of docunenting a nunmber to go with the
synpt ons?

CHAI RVAN BONE: Yes. Doctor Sherw n?

DOCTOR SHERW' N Yes. | think your point
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is well taken because | was sort of witing notes to
myself and all this data is accunulated in patients
with Type |, where the frequency of severe
hypogl ycem a i s substantive and sufficient enough to
detect from a statistical standpoint differences in
t reat nent. It is nmuch harder, though nuch |ess
conmmmon, to see severe hypoglycema producing
unconsci ousness, for exanple, in patients with Type
1. And, in fact, because they still nmake sone
gl ucagon during hypoglycema, they very rarely get
that low, | think. So the problemthen becones having
accurate neasurenents in a setting where mlder
hypoglycema is a significant potential problem
Per haps we need to collect sanples like they did in
the DCCT in patients. There are nethods of collecting
at - hone gl ucose neasurenents, and perhaps that could
be worked into a trial to get standardized gl ucose
measurenents at tinmes when the risk is greatest in
t hat popul ation, at certain tines of the day, and
per haps use that. Because it is going to be very hard
to get a 60-year-old person to get accurate
measurenents in the |ow range during a hypoglycem a
event . | mean, it is going to be very hard to be
convinced frompatients' honme bl ood gl ucose nonitoring

that we really have hypoglycema. | think there wll
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be enough noise in the systemthat we won't really get
the answer. But perhaps an objective neasurenment to
detect mld hypoglycemia in that group mght be in
order.

CHAI RVAN BONE:  All right. Well, let ne
see if | can summarize a little bit and then specify
a couple of questions I would like different responses
on if possible fromthe conmttee. Firstly, everybody
agrees that the type of severe episode using the DCCT
definition constitutes a significant event and ought
to be counted. It seens to ne that the next question
is what about the patient who doesn't have such severe
synptons and doesn't require assistance or have a
sei zure, but nevertheless has a very | ow bl ood sugar
measured on their nonitor and maybe just feels bad.
Shoul d those be counted at a bl ood sugar of 36 or 40
-- those were the two nunbers that were nentioned --
shoul d those be counted as events or not?

DOCTOR DAVIDSON: |If they had a seizure,
t hey require assistance.

CHAI RVAN BONE: No, no, no. | said
setting aside the people who have sei zures, pass-out,
require assistance -- in other words, the DCCT
synpt omati c epi sode. Do we want to -- ought we

capture blood glucose data to identify relatively
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severe hypoglycem a w thout neurologic inpairnent? |
guess that would be one way of calling that. Doctor
Molitch has said that efforts in the DCCT to even do
this were not very rewarding.

DOCTOR MOLI TCH:  Just inaccurate.

CHAI RVAN BONE: Because of problens with
I haccuracy. Are those problens ones that would be
fatal to a clinical trial or just create a |ot of
noi se?

DOCTOR MOLITCH: | think it creates -- |
think nobody is denying the inportance of the
hypogl ycem a. It is just the ability to ascertain
this accurately that is really the critical issue.
And | think Doctor Sherwin's comment is correct. You
get sonebody whose bl ood sugar may really be 45 and is
60 years old and they are not doing all that well and
they don't get a full drop of blood on the neter and
they get a lower neter reading of 20. That is not
accurate. And it is just very difficult to really get
appropriate i nformation.

CHAI RVAN BONE: Ckay. Does anyone think
we can use that information? Doctor Davidson?

DOCTCR DAVIDSON: | think the neters that
we had during the DCCT were not as good as the ones we

have today. And | think that with sonme of the neters
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we have today, | think that ny position would be |
woul d like to keep the 36 as part of the hypogl ycem a.

CHAI RVAN BONE:  Wel |, Doctor Kohler has
given us an interesting insight into the regulatory
process by which these neters are marketed. Doctor
Kohl er, would it be your viewthat if a trial w shed
to capture this data that for purposes of the trial
nmeters shoul d be used which have had -- let's say have
been qualified in sonme way beyond what is required for
mar ket i ng?

DOCTOR KOHLER:  Well, | think that woul d

probably be idea, but I amnot sure that any of them

could even pass that way. It really stens -- the
meters get marketed on -- you can say that we think
that the newer neters are better. But to apply to

have a neter to be made, you just nmake a 510K And if
it is already -- if sonething like it has al ready been
approved and your thing is pretty simlar toit, it is
going to be approved. So there is really no proof
that the newer neters are better than the ol der
net ers. It would be nice if we had clinical tria
data like that, but | don't believe that that exists,
and | think it would be expensive for a conpany to
pursue that.

CHAI RMAN BONE: Yes. Doctor Critchl ow?
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DOCTOR CRI TCHLON You said there was a 20

percent or so variability between the sane brand. But
if atrial provided a neter of a particular type to
all the study participants, would that be any better
or does it matter?

DOCTOR KOHLER: Well, you see the 20
percent variability is just when it has been given
essentially optimal testing. Wien | described that
t hey took the tube of blood. Those are the kind of
tests that they need to perform So they don't need
to have really any clinical data in order to get the
met er approved. So your 20 percent gets w der and
w der and wi der. And it probably also -- they had
di scussions like this with neters |ike fructosam ne.
The problemis that your ability to operate the neter
is partly dependent on education --

CHAI RMVAN BONE: And your bl ood sugar.

DOCTOR KOHLER:  Yes, and your bl ood sugar.
So it beconmes very difficult. I don't, nyself, have
t oo much probl emaccepting an extrenely | ow val ue, but
that is why we picked 36 because we knew it was pretty
bad.

CHAI RVAN BONE: Because it was so |ow
Doct or Zawadzki and then Doctor Mlitch, and we w ||

try to wap this up
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DOCTOR ZAWADZKI : Well, sonme of the
comments | was going to nake have just been el uded to.
But when a patient is hypoglycemc, first of all, none
of the neters are that accurate in the range bel ow 80.
| nmean, that variability is much greater and they
often overread those val ues. Second of all, if a
person i ndeed has hypogl ycem a, they nay not be able
to obtain a sanple as well. They may have peri pheral
vasoconstriction and they may not have the usual
skills they have when their blood sugar is 150 and
they are neasuring it. So | think there are a | ot of
factors that are not just the neter. It is the
nmeter/ person interface that cannot be controlled in
t hose circunstances.

CHAl RVAN BONE: R ght. Thank you. Doctor
Molitch?

DOCTOR MOLITCH | think given all of the
i naccuracies, it has to be clearly a very distant
secondary type of adverse outcone. But | would have
to say that the sane noise |levels of the nmeasurenents
apply equally across two different treatnent groups,
| would think. So, therefore, that would account for
sone of this stuff, Ilike we have talked about
yesterday. So, therefore, it could be used, although

my guess is that it would be difficult to really get
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good statistical significance.

CHAI RVAN  BONE: A final coment from
Doctor Kohler, and then | will try to summari ze.

DOCTOR KOHLER: | guess that one of the
probl ens that we had though is that many patients will
enter a clinical trial, particularly if they are told
that the agent is likely to lead to | ess hypogl ycem a.
And many of these trials are not blinded. So then you
end up going, well, did the patient report? D d they
report accurately? D d they tend to deny because they
believed they were getting benefit from the drug?
There again that is why | feel that we need to use
fairly solid criteria. It is not the sane as | would
do in clinical practice. It is different for
phar maceutical trial.

DOCTOR SHERW N: Well maybe -- | just
wonder whether we could have the conpanies provide
patients wth these little tubes that allow you to
accurately neasure glucose and tell the patients if
they have synptons to collect blood and treat
t hensel ves. And that way, you could get objective
information and not rely on neters at all. And use
that as the study criteria for defining hypoglycem a.

CHAl RVAN BONE: Let ne try sonething on

and see if --
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DOCTOR SHERW N: Because they are very
good. | can tell you. W used to collect blood al
the tinme on patients and the glucose holds up fine in
these little tubes because there are preservatives in
them to prevent glucose degradation. It is easy to
collect. You get it froma drop of blood. It is a
very sinple task. As part of a clinical trial, that
way you coul d probably define the information you want
and get an objective nunmber and not rely on the
patient or the nmeter or anything else. Wy not have
that i nformation?

CHAl RVAN BONE: Vel I, let's try this onif
| may. Wuld the commttee sort of agree for the
purposes of this relatively informal discussion in the
early stage of developing this part of the guidance
that we would all agree that the type of severe
synptomati ¢ epi sode that we have described ought to be
counted. But that if a sponsor wi shed to provide data
on hypogl ycem a that these technical problens would
have to be addressed in the planning of the trial, for
i nstance by the type of solution that Doctor Sherw n
has recommended or in sone other way. So that we
woul d begin the trial with reasonable confidence in
the verifiability of the glucose neasurenents. l's

that a fair sunmari zati on of the view?
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DOCTOR MOLI TCH  As long as you took away
the word reasonabl e before confi dence.
CHAI RVAN BONE: Ckay. Point taken. All
right. Thank you very much, Doctor Kohler. e
appreciate your help with that. W are tal king about
definitions, and we wanted to kind of nmake sure as we
went through that we were all tal king about the sanme
t hi ng.
| would like to take just a couple of
mnutes here. | don't think this is a nmajor issue, so
we don't want to spend excessive tinme on it. But we
had this issue now of nodifications of the diagnosis
of diabetes and inpaired glucose tol erance. That has
sone inplications for selection of subjects for trials
and what actually we nmean by the indication diabetes.
And maybe one way we could deal wth this concisely
woul d be to get a coment or two fromeach of the --
particularly the diabetologists in the commttee and
see if those are useful. Doctor M sbin's paper
di scussed this in somewhat nore detail than in his
talk, but there is a little bit of an issue here.
Maybe Doctor M sbin would be good enough to just
sunmari ze in one or two sentences the point here, and
then we will go around the table and ask for comments.

DOCTOR M SBIN. Wl l, as you say, | think
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these are not the major issues. But | think there are
two and they are sonmewhat unrelated. The first, of
course, reflects the nodification of the diagnosis of
di abetes which was adopted by the ADA and the Wrld
Health Organi zation. So there are a lot nore patients
now, as has been said before, who have Type 11
di abetes than by this new definition. Now the ADA did
not change the recomendations for treatnent. So
actually there should not be any nore treated patients
than there were before. But | think we have sone
concern that if you ask what is the evidence of safety
and efficacy in these new patients, it doesn't exist.
Because these are now a new type of diabetes or new
patients and new criteria. Efficacy, | think we can
take for granted. But | think safety is really the
concern. So really the question posed is should FDA
take sone action in this area. And | don't know
exactly what action would be appropriate. But | think
the question | would just pose to the group is is this
change sonething that we should worry about? And if
not, then we can nove on. O if it is, what should
our reaction be to it?

CHAI RVAN BONE: Well, we can take that
topic first and then deal wth inpaired glucose

tol erance, | guess. Doctor Mrcus, did you want to
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comment on this question?

DOCTOR MARCUS: Well, | personally think
that as long as it is defined in the setting of the
trial that this is going to be a trial with people who
have di abetes within the range of fasting glucoses
fromXtoY. | ama little nervous when | think about
agenci es setting diagnostic criteria only because of
my own experience, and yours too | dare say, in the
ost eoporosis field. Where what was sort of a
consensus regul atory body definition that was reached,
Wrld Health Organization criteria specifically, for
the point of having all trials conform to sone
reasonably cl ose approximtion of each other, that
what happened is that the insurance industry took
those definitions and used them as gold standards as
a way to avoid reinbursing for the cost of the drugs.
So |l think it would be very treacherous for us to set
sonme criterion for diabetes which would then have as
a distant outfall that the insurance industry was abl e
to say, well, your patient didn't qualify for diabetes
because of not neeting the FDA criteria, and therefore

we are not going to pay for that nedication

DOCTOR MSBIN. | amnot sure | nade it
cl ear. The criteria have already been established
i ndependently. | have nothing to do with FDA. The
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question is should we adapt sonme changes in the
current | abels. That, | think, is really the
guesti on. Currently drugs are |abeled and
theoretically they could be used to treat any di abetic
patients, but in fact they have not been studied in
t hose patients, and that is actually a very |arge
nunber .

CHAl RVAN BONE: The second thing is would
trials include patients now recogni zed as di abeti c but
not recogni zed as neeting criteria for intervention --
for treatnent. | guess that is probably a very
i nportant point going forward. Wuld you expect that
all the patients enrolled in clinical trials nmeet the
recommended criteria for treatnment or not just the
di agnostic criteria for diabetes?

DOCTOR M SBIN  Well, this issue has cone
up. We have had protocol subsequently. And the new
definition that sponsors have used is the current
definition of diabetes, neaning you can be a -- you
can enter the trial of Type Il diabetes provided that
your fasting glucose is 126 or greater according to
the current recommendations. |, nyself -- and | woul d
like to hear everyone's view -- |, nyself, don't see
any real objection to that because we are doing a

st udy. W are not commtting them to life-long
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treatment. And | think whether or not -- even though
the ADA doesn't say these patients should be treated,
it certainly doesn't say they should not be treated.
That, | think, is a question up to individual
clinicians as to whether or not to use the drugs in
t hose patients or not.

CHAI RMAN BONE: vell, we will just --
Doctor Flem ng, and then we will just go around the
table and finish up on this topic.

DOCTOR FLEM NG Wl |, to some extent on
a practical level it is addressed by the sinple fact
that the ultimate | abel that goes with the indication
states that the drug is indicated for a patient in
whom diet, et cetera, are not adequate to achieve
control. So probably the trials should be designed to
screen out patients who have gone through a period of

di et and other neasures and random ze only patients

who really fall into what would be treated in the
comunity.

CHAI RVAN  BONE: Thank you. Doct or
Sherw n?

DOCTOR SHERW N: | sort of agree wth

Doctor Msbin on this one. M view is these people
have diabetes. | wouldn't get too exorcised about it.

| agree with Doctor Flemng that obviously wth a
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patient wwth mld diabetes, you would reconmend di et
and exercise. But if that didn't bring the patient
into the normal range within the context of the study,
| woul d see no reason not to include these patients in
aclinical trial.

CHAI RVAN BONE: Al right. Thank you.
Doctor Mdlitch?

DOCTOR MOLI TCH: | agree wth Doctor
Sher w n.

CHAl RVAN BONE: Doct or Davi dson?

DOCTOR DAVIDSON: | agree too. You know,
very few people will be enlisted with a bl ood sugar of
126 twice, and that is only 14 ng less than the
previous criteria. | think that we should continue
and use the new criteria.

CHAI RVAN BONE: Doctor Critchl ow?

DOCTOR CRITCHLOWN | agree as well.

CHAl RVAN BONE: Doctor Cara?

DOCTOR CARA: | agree. | have sone
difficulty and maybe we can discuss this at sone
l ength too. But | have some difficulty in
differentiating at times what constitutes Type |
versus Type |1, but | agree with the basic definition.

CHAI RVAN BONE: And for Doctor Hirsch?

DOCTOR HHRSCH: Ch, | agree with that as
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far as | know. |Is there any nerit, | would ask anyone
who knows about this, to also neasure insulins in
these people? |Is that going to be a -- that is just
anot her whol e bal |l park, | understand.

DOCTOR SHERWN: That is a whole -- yes,
we don't know. There was a consensus conference on
this and there is no consensus right now So | would
say that probably we could not utilize that as a
criteria, even though it m ght be of val ue.

CHAl RVAN BONE:  And the ot her definitiona
i ssue that was raised was this one of inpaired glucose
tolerance and it was in the context of whether
individuals identified as having inpaired glucose
tol erance were then suitable candidates for prevention
studies, if | understood the point correctly. Doctor
M sbin, is that a fair summary?

DOCTOR M SBIN.  Well, | think just to put
it in context, there have been a nunber of sponsors
who have conme and nmade this kind of request. They
have said the DPP is being done. Let's assune that
the DPP is positive and triglidazone and/or netformn
are shown to decrease the devel opnent of diabetes in
the patients with inpaired glucose tolerance. What
trials do we have to do in order to get that kind of

| abeling? that is basically the request that was
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made. Inplicit in that request is that the | abeling
woul d, in fact, reflect that change. And the reason
that this is in the docunent is that it is not clear
to me that in fact the |abeling would necessarily
reflect that change. | think that there is a question
inny mnd as to whether or not, even if one assunes
-- and of course we don't know the data yet -- but
even if one assunes that the 50 percent of patients
wi th inpaired glucose tol erance that m ght otherw se
devel op di abetes now wi |l not devel op diabetes, so it
is a very positive result, it doesn't necessarily
follow that that neans that all patients should be
treated indefinitely to prevent the devel opnent of
Type Il diabetes in just 50 percent. And I, therefore
then, kind of responded this way to that question.
And | think there was a | ot of surprise from sponsors
who kind of assuming -- that assum ng the N H study
was positive that automatically that would basically
change the use of these drugs. And | would just |ike
the input fromthis group as to howto respond to that
ki nd of questi on.

CHAI RVAN BONE: Al right. So in this
case, we are not tal king about the definition?

DOCTOR M SBI N: No. The definition of

i npai red glucose tolerance hasn't changed. It is a
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guestion --

CHAI RVAN BONE: No. W are talking here
about definition of a group. W are really trying to
tal k about definition of an indication in a way.

DOCTOR M SBI N: Yes.

CHAI RVAN  BONE: Al right. And vyour
question is would we regard inpaired glucose tol erance
as an indication for treatnent presupposing the sort
of result that you just described?

DOCTOR M SBI N Anot her question m ght be
should we address this in the guidance altogether.
Because in fact given the kind of comrents | have
gotten about this, | actually regret having included
it. Because it really has created a | ot of confusion
and we have been accused of not wanting to prevent
di abetes and all kinds of crazy things. So | think
maybe that would be the first issue. Should a
docunent at this stage -- you know, three years or
nore before we get the result or five years before we
get the result -- should we address that at all? O
perhaps we should just take it out entirely.

CHAI RVAN  BONE: Well, that would be
anot her way of saying it is not an indication at the
nmoment, at | east.

DOCTOR M SBI N: Yes.
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CHAl RVAN BONE: Comments as we go around?
| will start with Doctor Mdlitch and then go around
this way.

DOCTOR MOLITCH  As a current partici pant
in the DPP, | think your response to these conpanies
comng to you is don't count your chickens before they
are hatched. W don't have results of this study. W
are not going to have them for a good four or five
years, and even then there may be | ots of questions of
interpretation. So | think this is way too prenature
and just shouldn't be addressed at this point.

CHAI RVAN BONE: Doct or Davi dson?

DOCTOR DAVI DSON: Well, | have the
opposite view  You know, diabetes is a progressive
di sease. That is one of the stages of diabetes. |
know we don't have all the answers. But if they have
a programthat |ooks viable and that can answer sone
of the questions that we have, | wll not see a reason
why not have some guidelines for inpaired glucose
t ol erance.

CHAI RVAN BONE: Doctor Critchl ow?

DOCTOR CRI TCHLON  That is sonet hing that
doesn't neet the current definition for diabetes,
correct? Then | would say not put it in these

gui del i nes anyway.
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CHAI RVAN BONE: Doctor Cara?

DOCTOR CARA: | agree wth Doctor
Mol itch's comments.

CHAI RVAN BONE: Al right. Doctor H rsch?

DOCTOR HHRSCH: | agree also. |Is there
even the renote possibility that a drug could be

devel oped which is specifically effective in this

condition and is not neant for diabetes? In that
unlikely case, which | can't imagine, | would be for
testing this sort of thing. If not, it seens to ne a

better arena for testing these drugs is in the
definite frank diabetes situation. So that is one
excepti on.

CHAI RVMAN BONE: | shoul d think that that
woul d then be regarded as a distinct and separate
i ndi cation altogether.

DOCTOR HI RSCH:  Ri ght.

CHAI RVAN BONE:  Probably an i nmmunol ogi cal
drug or sonething. Okay.

DOCTOR DAVI DSON:  And we are tal ki ng about
Type Il di abetes?

CHAl RMAN BONE: Yes, | amsorry. Excuse
me. Disregard ny last remark. | was distracted by ny
beeper going off here for a second. Doctor Zawadzki ?

DOCTOR ZAWADZKI : | would agree with the
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nore conservative approach at this point in terns of
not dealing with inpaired glucose tolerance in this
docunent .

CHAl RVAN BONE: Ckay. Doctor Marcus?

DOCTOR MARCUS: Absol utely. | agree
entirely.

CHAI RVAN  BONE: Doctor WMarcus agreed.
Doct or Sherw n?

DOCTOR SHERW N: | agree.

CHAI RVAN BONE:  Okay. Well, good. |
think we have -- | amsorry? Gkay. The other topic
here | would kind of like to review -- we have tal ked
about sonme of the primary efficacy neasures and we
have el uded to sone secondary efficacy neasures. And
| think one of the things that we didn't really cover
woul d probably be regarded for the nost part as
secondary efficacy neasures, but mght be | ooked at
differently in a different context. Doctor Kolterman
alluded to this in his remarks. And that is the
effect on end-organ or co-norbid effects of diabetes;
let's say the effect on end-organ consequences of
di abetes in the setting of a drug with relatively
modest effect, perhaps, on glycema itself. And it
seens to ne like this would be -- it would be very

interesting to have the commttee's coments on how
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t hose m ght be weighed in two situations. One would
be a drug which was seen to act mainly through its
effect on glycema and thereby mtigating end-organ
effects, and another would be drugs which m ght be
acting to mtigate end-organ effects by sone other
mechani sm or mechani sns. Any comments or thoughts
about this? How would we weigh the contribution of
evi dence of end-organ protection in a drug that had a
m ni mal hypogl ycemc effect? Doctor Zawadzki, do you
have a comment ?

DOCTOR ZAWADZKI :  I'msure | don't have a
definitive comment, but | have sone thoughts about it.
| think it is -- particularly in Type Il diabetes and
also | think in Type | diabetes to a | arge extent, the
end-organ effects are very inportant ones. And has
been eluded to in this discussion, we do have
therapies that affect the end-organ conplications that
may affect glycema very mninmally. There is definite
value for those. | think, as was al so pointed out in
some of the coments by the nenbers of the
phar maceuti cal industry, there are many conposite
parts to the treatnment of people with diabetes that
are equally inportant and perhaps we don't even have
an understanding of what is really nost inportant yet.

And so | don't think glycema is the first and only
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approach that we shoul d take.

CHAI RVAN BONE: Doctor Flem ng, did you
have a conmment on that point?

DOCTOR FLEM NG Wl 1, | was just wanting
clarification of your question in that | don't think
anybody woul d deny that a sponsor should not be able
to get an indication for having shown a particular
end- organ danage benefit. Are you asking if there are
surrogates which we could accept in lieu of having

shown the hard | ong-term outcone data?

CHAl RVAN BONE: Vel I, | guess | amtrying
to get -- that is correlated. That is a related
question, | guess. | guess | wanted to get into a

little bit of an open-ended di scussi on here about how
peopl e responded to the several comments to the effect
that we mght regard a drug as approvable if it had --
even with a very nodest effect on glycema if using
what ever criteria we agreed on it was shown to have a
mtigating effect on end-organs. For instance,
prevention of retinopat hy or prevention of
proteinuria, for instance.

DOCTOR FLEM NG But if you've got that,
then that trunps the glycemc effect.

CHAI RVAN BONE: Well, there was sone

guestion about that based on what we read.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

231
DOCTOR FLEM NG  Well, obviously if you

had a mld glycemc effect or inproved glycema wth
the drug, you mght be able to say sonething about
that as well. But it seens to ne that the thing that
woul d really carry the drug is the end-organ danage
that it is preventing.

DOCTOR HRSCH | think a nore interesting
way to look at this would be to take the data that
were presented this norning on sibutramne. Let's say
we didn't have sibutram ne approved for obesity, but
that was comng to you as a fresh drug for treatnent
of Type Il diabetes in obese patients. Wul d you
consi der that adequate to have a di abetes indication?
The gl ucoses went down and presunmably with it so did
henmogl obin A, and thereby all the end-organ
consequences. That is an interesting cross-over.

CHAl RVAN BONE:  And was actual |y the next
topic I wanted to introduce. It was the question of
just that. Maybe we could just cone back to that for
a mnute. So Doctor Fleming is telling us that if we
had a drug which mtigated end-organ effects wth
m ni mal hypogl ycemc effects, we would accept that as
an approvable drug with probably sonme very careful
wording of its indication for the treatnent of

di abetes, but with probably some clarification within
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that that it wasn't nuch of a hypoglycem c agent. |Is
t hat what you are saying?

DOCTOR FLEM NG Well, sure. And, of
course, there are a nunber of drugs that are under
devel oprment for various conplications of diabetes that
have no effect on glycem c control

CHAI RVAN  BONE: So everybody is
recogni zed, Doctor Hirsch and then Doctor Molitch

DOCTOR HI RSCH: | think this is very
inmportant, but | think it is extremely arbitrary into
what bin this is put. In other words, there are
fibrotic acid derivatives and statins which are very
inportant for the lipids in diabetes -- ACE
inhibitors, maybe anti-androgenesis factors |Iike
thalidomde for the retinopathy, whatever. So | think
these are terribly -- | don't see it fitting in here
except as an additional statenent that there are al
ki nds of drugs that can attack pieces of this picture,
but within the rubric we are working, it is through
t he pathogenetic steps of glycema, et cetera, it
seens to ne. O nake a bigger additional docunent in
whi ch you take each of these up. But you have to do
it sort of systematically because there wll be
di fferent gui delines for each one of t hese

i nterventions.
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CHAl RVAN BONE:  So you woul d descri be the
indication really in a different way then?

DOCTOR HIRSCH: That is correct.

CHAI RVAN BONE: Yes. Doctor Mdlitch?

DOCTOR MOLITCH: M guess is that as we
see new drugs being developed specifically for
di abetes, it is unlikely that any of the trials that
will be ongoing will be long enough to really | ook at
endpoints as you are describing them wth any
significance. Wuat nmay be nuch nore |ikely, however,
is to see other netabolic paraneters that m ght change
at the sane tine. So that you may see a drug with
nodest changes in glucose |evels, but substantial
el evations of HDL or decreases in LDL |evels or
perhaps a decrease in systemc blood pressure,
diastolic or systolic blood pressure, by 5 mm or
weight loss or sonething like this that in their
aggregate -- that those things that we know are other
contributory risk factors for macrovascul ar disease
may in their toto be enough to sway us in addition to
a very nodest glycemc effect.

CHAl RVAN BONE:  And t hen you woul d regard
that as the indication as diabetes there?

DOCTOR MOLI TCH  Yes. D abetes -- but it

is a whole picture of helping a variety of risk
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factors.

CHAI RVAN BONE:  All right. \Who else --
sonebody el se? No? Oh, Doctor M shin?

DOCTOR MSBIN. | just wanted to nake a
point of clarification just to explain why this is in
t he gui dance altogether. 1t was actually to cover the
opposite situation. | think everybody knows that |G-
was being evaluated as a possible treatnent for
di abetes, and there was a lot of concern that |G~
m ght independently increase the risk of retinopathy.
And the question was if it were shown that |G
i nproved henoglobin A, wuld that then be a
approvabl e as a surrogate endpoint. And it was -- ny
position was that that would not be enough. That you
woul d actually have to -- given our doubt, one would
actually have to showthat it did not -- at |east that
it did not make retinopathy worse. Perhaps not that
it made it better, but at least that it didn't nmake it
worse. And that was really the reason why this was
addressed in the gui dance al together.

CHAl RVAN BONE:  Thank you. | think having
covered that elenent of the topic, | would like to
return to Doctor Marcus's point, which is also one
that Doctor Mshin raised originally. And that would

be sort of which is the chicken and which is the egg
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her e. If we had an agent that appeared to be
effective in reducing body fat and also inproved
glycemc control but was approved for neither
indication, how would we view that if it were
submtted for registration for the indication of
di abetes primarily rather than obesity.

DOCTOR MARCUS: Wl |, you woul d have to --
you couldn't just do it globally for diabetes because
not all Type Il diabetics are obese. One would not
presune that drug would have any utility outside of
the weight loss that it would i nduce. So a thin Type
Il diabetic would presunmably get no benefit. That is
why | would say that that would not -- unless you were
careful to include in your indication obese diabetics,
then it wouldn't fly with ne.

CHAI RVAN BONE: | see. Al right. So you
woul d say that would be -- but the indication you
woul d be considering then woul d be di abetes i n obese
patients as opposed to obesity in diabetic patients?

DOCTOR MARCUS: O as opposed to obesity
in general regardl ess of whether they are diabetic or
not .

CHAI RVAN BONE: Ckay. Al right. And
what do you think about that?

DOCTOR MARCUS: VWll, | could see sone
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sense in that. | could see sense in extending the
indication specifically to include nanagenent of
di abetes in obese patients.

CHAI RVAN BONE: But you woul d draw that
indication a little bit nore narrowWy to at |east that
particul ar group.

DOCTOR MARCUS: Yes. Right. Yes.

CHAI RVAN BONE: O her coments? Doct or
Critchl ow and then Doctor Davi dson.

DOCTOR CRITCHLON | just wanted to ask if
in that case, given the durability or |ack thereof for
obesity once people started gaining weight, do the
A..'S go up?

DOCTOR MARCUS: Well, that is a very
interesting question. | amnot here to --

DOCTOR CRI TCHLON  No, | know. It just
entered ny m nd.

DOCTOR MARCUS: But if you look at the
wei ght | oss studi es and gl ucose control, the anount of
weight that has to be lost is very small to see
substanti al changes in glucose regul ation.

DOCTOR CRI TCHLOWN  But when you regain 75

percent of your weight |oss, would you still see --
DOCTOR MARCUS: You still see a pretty
durabl e effect on glucose for a while -- | nean, at
SAG CORP.
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| east longer than you see the durable effect on
weight. Eventually, | think it all comes back

DOCTOR CRI TCHLOW  The question | would
have is is that still enough to warrant an indication
for diabetes.

DOCTOR MARCUS: Yes, | don't know. It
depends on the durability.

CHAI RVAN BONE: Doct or Davi dson?

DOCTOR DAVIDSON:  Well, | think if the
clinical trial is designed to address the issues of
A, glycem a, hypertension, and everything that is
related to diabetes in that definition and the study
shows to be a positive study, | will approve the drug.

CHAI RVAN BONE: Ot her comment s?

DOCTOR FLEM NG Well, this is a really
i nportant subject. And the question is how woul d we
| abel the drug in that case when there is a variety of
mld but desirable effects. W generally like to
identify a single outconme that would lead the
i ndi cati on. And certainly we can make our overal
ri sk/ benefit assessnment on the basis of all the
benefits that have been shown, but we would have a
hard time saying this is indicated for the inprovenent
of risk factors related to diabetes, or exanple.

CHAI RVAN BONE: | think what was being
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proposed was that Doctor Marcus was going to enter
patients who were obese and diabetic in the trial and
if -- but Doctor Davidson was going to conduct a trial
according to the diabetes rules rather than the
obesity rules.

DOCTOR FLEM NG  Yes. No, | thought we
had taken care of that issue. | was comng back to
the one that | thought Doctor Davidson was raising
about having shown a variety of benefits in a study
and feeling favorably di sposed towards the drug.

CHAI RVAN BONE: | think his |ast comrents
were directly to the obese diabetic issue.

DOCTOR FLEM NG | apol ogize. But | do
think the other issue is inportant and to make the
point that it is hard for us to deal wth a l|arge
nunber of outcones and to conpress theminto a single
i ndi cati on.

DOCTOR SHERW N: Wiy woul dn't you use the
sanme criteria as you would for any di abetes drug? |
mean, if you corrected obesity, we wouldn't have Type
Il diabetes, and it would be far nore effective than
any nedi cation we have. So the question is if you
enter into a trial where the endpoints are identical,
the sane as a glyburide trial, and you have the sane

out cones --
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DOCTOR FLEM NG No, | have no probl em at
all with the idea of a drug working by reducing
weight. That is straightforward. That is no problem

CHAI RVAN BONE: | think Doctor Flem ng was
returning to the issue of the drug with a m ninal
hypogl ycem c effect but multi-organ system benefits.

DOCTOR FLEM NG O other biochem cal
benefits -- lipids, blood pressure, whatever.

CHAI RVAN BONE: That is a thorny issue,
but I think the sense of the conmttee was that they
woul d be interested in sonething along those I|ines
having a benefit in diabetes, but obviously there is
sone difficulties in precisely defining that. Yes,
Doctor Hirsch?

DOCTOR HI RSCH: But each would need a
different set of guidelines fromwhat we are talking

about here. So in terns of a docunent, you m ght want

to state these and indicate that. | nmean, in the
extreme case for exanple -- soneone has a skin
mani f est ati on. They have necrobiosis |ipoidica

di abeticorum and a fellow conmes along with a good
salve, well you don't want us to review that for you
or these guidelines to go into the conplexity of that
issue. So in each instance, | think -- for exanple,

the obesity drug, the durability becones the
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monunental |y inportant side of this. Because these
drugs tend not to work for a long tinme, whereas that
may not be so for ACE inhibitor with nephropathy or
what ever .

CHAI RVAN BONE:  Wbul d the menbers of the
commttee be inclined to want to see relatively |ong
trials in the obesity type situation -- in the obese
di abetic situation? Wuld we be thinking about
perhaps two-year after treatnent studies? Vel |,
everybody is sort of nodding, but we all have to get
on the record here. This is Doctor Cara.

DOCTOR CARA: | don't know why coul dn't
use the obesity gqguidelines or the guidance for
obesity. | nean, it is pretty well docunented there
that -- | mean, efficacy guidelines are fairly well
docunented and they include co-norbidities associ at ed
with these things.

CHAIRVAN BONE: It is a question really of
which is the primary indication and which is the
secondary.

DOCTOR CARA:  Well, but isn't that up to
t he sponsor to determ ne?

CHAI RVAN BONE: Well, that is the point.
Suppose the sponsor wi shes to have their drug revi ened

as an anti-diabetic agent even though its nmgjor
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mechani sm of action is reduction of body fat?

DOCTOR HHRSCH  What | amsaying is in the
review of that, we have to state in this docunent that
we have dealt nostly with hypogl ycema, et cetera. $So
we have additional paragraphs saying in these other
i nstances, there will have to be a dual guideline
approach to this thing because of the specific issues
brought up. Instead of going into -- otherw se, we
have a nonunental ly | arge docunent to handl e al ways.

CHAI RVAN BONE: Yes. | think what is
bei ng contenplated here though is if someone has a
drug with that nechanism of action who just applies
for registration as a hypoglycemc agent and it
worked. And | think several nenbers of the conmttee
i ndi cated that they woul d be favorably di sposed toward
reviewi ng that as an anti-di abetic agent. But | guess
| was asking the question, would we expect -- because
of the major issue that was being raised was this one
of durability of effect, would we expect |onger term
trials in that situation than we mght for the typica
hypogl ycem ¢ agent ?

DOCTOR HI RSCH: Absol utely. Yes, very
much so in the case of obesity particularly where
durability becones a mmjor issue.

CHAI RVAN BONE: And that was the point
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rai sed by Doctor Critchlow originally, | think, and |
see Doctor Davidson and Doctor Cara nodding. Doctor
Molitch -- on the right-hand side of the table, we see
nods all around. Everybody in the commttee seens to
agree that longer term trials would probably be
required in that situation. | see nodding as we go
down the table into the FDA section as well.

That brings up a point that | was
wondering about earlier. And that is one of the
concerns the Agency always has is to have the | ongest
possi bl e experience with a drug, but this is always
limted in a placebo-controlled trial by how |l ong we
are willing to let the placebo-controlled patients,
who presunmably are not benefitted to the sane extent,
go w thout treatnent. Since there was a lot of
enphasis on positive control trials in the norning
di scussion, would nenbers of the conmttee -- how
woul d they feel about the duration of positive control
trials of the usual kind for the diabetes indication?
Was a year still sufficient in that situation?

DOCTOR MARCUS: | think the reason you
woul d prolong treatnment is to --

CHAI RVAN BONE: This is Doctor Marcus.

DOCTOR MARCUS: Mostly for safety and al so

to test one aspect of efficacy and that is the
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durability. So | would think that one could, after
sonme defined period adequate enough to do whatever
pl acebo conparisons you are interested in doing, could
then switch to open | abel and just maintain everybody

for a longer period of tine to address just those two

I Ssues.

CHAI RVAN  BONE: | had a different
gquestion. | am not talking about in a placebo-
controlled trial in the first place. | am talking

about in the conparator positive-control trial where
all the patients in the study were on active
treatnent. | don't disagree with what you just said
for a placebo trial.

DOCTOR MARCUS: There is still benefit for
durability and also for toxicity for long-term

CHAl RVAN BONE:  So you woul d be willing to
have a | onger termrandom zed blinded trial against a
positive control for that kind of information?

DOCTOR MARCUS: Against a positive
control, sure.

CHAI RVAN BONE: Ot hers?

DOCTOR CARA: So what you are saying is
that we are nodifying --

CHAI RVAN BONE: | amjust asking.

DOCTOR CARA: O what you are proposing is
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that you are nodifying the one-year?

CHAl RVAN BONE:  No, | amjust asking. The
guestion cane up. Sonebody nentioned it and | amj ust
aski ng. For exanple, would you have a blinded
extensi on, for exanple, where the sane random zati on
was nmaintained after one year for additional
conparative safety and efficacy?

DOCTOR CARA: \What is the point? Wy?

DOCTOR SHERW N:  Yes, | am confused al so.

CHAl RVAN BONE: Wl |, because if you want
to adequately assess adverse events and so forth, you
have to have a blinded trial for that.

DOCTOR DAVI DSON: | think what Doctor
Marcus said is after one year it is an open |abel. You
finish the study and you continue the patients but not
bl i nded anynore, just to assess long-termsafety. And
| think that is acceptable.

CHAI RVAN BONE: | am not tal king about a
pl acebo-controlled trial here. | am tal king about a
trial where all patients were assigned to a treatnent.

DOCTOR CARA: | f you are thinking about
extending a study, it really needs to be done in a
bl i nded manner.

CHAl RMVAN BONE:  Yes.

DOCTOR CARA: Because otherwi se, it
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CHAI RMAN BONE:

woul d be --

DOCTOR CARA:  And -- |

are raising a good point,

drugs that are geared towards issues |ike wei ght

in terns of diabetes control

durability. | nmean, |

woul dn' t

245

Do you think that that

mean, | think you

especially if we consider

| oss

and the whol e i ssue of

be adverse to

considering a two-year study.

CHAI RVAN  BONE
ext ensi on.
one-year endpoi nt.

DOCTOR DAVI DSON:

CHAI RVAN BONE

DOCTOR DAVI DSON
t hat
| think the question nowis

DOCTOR CARA: I
t her api es.

CHAI RVAN BONE:

di abetic drug.

DOCTOR CARA:  Right. |

with obesity, there is a

wei ght. We don't

potentially out there,

in the obesity drugs, it

know wi th ot her

maybe not

Wll, or a blinded

That woul d be anot her way of havi ng your

For clarification?
Yes.

| think we all agree
is two years blinded.

am tal king about other

This is another anti-
mean, we know t hat
tendency for regain of
therapies that are

even invented yet,
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whether there is that sane sort of phenonenon. I
think the issue of durability is a very inportant
I ssue.

CHAI RVAN  BONE: It is a problem in a
pl acebo-controlled trial. But if we did have as part
of a devel opnent program a positive conparison, it
just seens |like a away of addressing that. And that
ext ensi on phases can be going on while the reviewis
bei ng conducted and so on and so forth. It doesn't
have a big inpact on the devel opnent tine.

DOCTOR CARA: As long as the extension
phase is blinded is what you are sayi ng?

DOCTOR HRSCH: It depends totally on the
endpoi nts selected and the organ that is diseased. |
mean, suppose soneone said | have a drug which affects
| ongevity in diabetes, but it doesn't change bl ood
sugar. You would have a hell of a problem on your
hands.

CHAI RVAN BONE:  You have one too? | am
tal king about a «classical hypogl ycem ¢ agent.
Sonet hing very straightforward. Doctor Mlitch?

DOCTOR MOLI TCH: | haven't seen evidence
based on any studies that have been done previously to
suggest that we need to go out past one year except

for potentially the weight-1oss group that we have
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just tal ked about. So | don't see a need to go past
one year for the active conparator.
CHAI RMVAN BONE: Ckay. | agree.
DOCTOR MOLI TCH Unl ess there i s sonething
new and different that made it conpelling to do so.
CHAI RVAN BONE: Al right. | am just
rai sing the question. | amnot advocating. | amjust
aski ng the question.

DOCTOR MARCUS: But | think, though, that

just |like some of our organizations in the
osteoporosis field, if | may dwell on that for a
moment, have agreed to go on wth unblinded

continuation of observations of patients on treatnent
anot her five years. That is terrific information that
you get. But if you insisted on them mai ntaining the
blind and continuing it as a magjor clinical trial, |
think the resources and the tine involved, they would

just say no, we are not going to do it.

CHAI RVAN BONE: Al right. Well, it is
sonething -- | just wanted to nention it and it is
sonething to think about. | amnot trying to press

the point to closure at all or even taken a position
onit, but it had come up and | thought it was worth
having a little discussion about it.

| think the other topic about whi ch Doctor
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M sbi n expressed concern, but w thout getting into it
very much in his presentation this norning, was this
subj ect of pregnancy and gestational diabetes. And
per haps he woul d be good enough to sort of say exactly
what it is that is worrying himabout pregnancy and
gest ati onal di abetes.

DOCTOR M SBIN | was hoping this woul dn't
cone up actually. Even though it is --

CHAI RVAN BONE: Wl |, you actually said
you wanted help with this, so you are getting it.

DOCTOR M SBIN | know. W do want hel p,
but I don't |ook forward to explaining this. | think
we generally recognize that drugs are used in --

CHAI RVAN  BONE: Stay closer to the
m cr ophone.

DOCTOR M SBIN. | think antidi abetic drugs
are used in pregnant wonen or patients who becone
pregnant while using the drug, but | think the data
base here is not very great, particularly with respect
to oral hypoglycemc agents. | think there is -- that
is not considered to be a treatnent for diabetes in
pregnancy, even though | don't think there is any good
data really to tell us one thing or the other.

Now really this -- | will just put the

setting. This cane up really in a question of a drug
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used which mght be able to prevent the devel opnent of
di abetes in patients who had previous gestational
di abet es. And the study design that was being
proposed was to take these patients, now post-partum
and to treat themw th the drug in a random zed way to
see if it prevented future diabetes. But that if the
pati ent becanme pregnant, which of course is quite
likely since that is howthey entered the trial, that
t he drug woul d be stopped. And this generated sone
di scussi on.

It seened really that the question was
this. The patient may be taking the drug and realize
that they are pregnant and this my take severa
months. And the najor teratogenic effect or presuned
teratogenic effect of the drug will have al ready have
taken place in that patient. On the other hand, the
potential benefit of this drug would really be rel ated
to the macrosoma, which is later in the pregnancy.
And if you then stop the drug when you then nake a
di agnosi s of pregnancy, it appears, at |east to ne,
that you may be exposing the patient to the risk of
the teratogenicity and then denying themthe potential
benefit of inproving the diabetes later in the
pregnancy. And so the proposition was that in fact

the drug would be continued during the pregnancy,
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assunmng that it did not have -- that in our aninal
studies -- and this is just underlined -- in the
ani mal studies that there was no evidence for any
teratogenicity.

The principle investigator actually was
very nmuch in favor of this, but the sponsor really
woul dn't hear of it. And wouldn't hear of it, it
seened to nme, not based on discussion of the facts of
the issue, but just that they didn't want -- they just
woul d not consider the possibility of not stopping the
drug in a patient who becane pregnant. And that is
really what | would like input fromthe commttee on.

CHAl RVAN BONE: Doctor Sherwin is anxious
to address this.

DOCTOR SHERWN:  On, right. [If | was in
charge of that study, | wouldn't have gone ahead
either. Because | think that there are a | ot of |egal
i ssues revol ving around an untested drug and one woul d
-- it is going to be very hard, | think, for the
Agency to legislate this on sponsors to make them do
studies if they don't want to because of their concern
about the legal issues. So | think that we do have
medi cations that work during pregnancy to treat
hyper gl ycem a. | don't think if | was running a

conpany that | would want to take that liability in ny
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hands either. So ny view would be that insulin is an
acceptabl e treatnment during pregnancy and | woul d not
force sponsors to utilize drugs that may even in the
nost renote case produce a problem

DOCTOR M SBIN.  Wuld you go so far as to
not to force them but would you even do any trial
with an oral agent in patients who are pregnant?

DOCTOR SHERW N Wl |, | amnot an expert
inthis area. | wouldn't want to comrent. | think it
would really depend upon how strong the preclinical
data was. | don't think I amqualified to answer that
internms of -- | wouldn't want to.

CHAI RVAN BONE:  Doctor Mlitch, would you?

DOCTOR MOLI TCH: | think there m ght be
sone very interesting drugs to use during pregnancy,
but I think in the nedical/legal climte that occurs
these days, it is not going to happen. | think this is
a non-issue. It is just not going to happen period.

CHAI RVAN BONE: Doct or Davi dson?

DOCTOR DAVIDSON: | don't know if any |IRB
wi || approve such a protocol.

CHAI RVAN  BONE: Any different views
anongst the conmttee? No. Ckay.

DOCTOR SHERWN: It is an area you don't

want to touch. But the pregnancy -- | nean, not the
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pregnancy side but the pediatric side --

CHAI RMAN BONE: W are going to get to
that in a mnute.

DOCTOR SHERWN: Are we going to get to
t hat ?

CHAI RVAN BONE: So the next thing, which
is also -- | nean, if there is anything that is as
renotely as touchy as doing testing of experinental
drugs in pregnant wonen, it would be testing
experinmental drugs in children. So just to get to the
next hot potato here, the subject was raised of use of
oral hypoglycem c agents in children. And | don't
know if this was intended to be referred to as
adjunctive therapy in Type | or in children with Type
|| diabetes.

DOCTOR M SBI N: This was children with
Type I'l, but | think Doctor Davidson knows sonething.

DOCTOR DAVI DSON: Well, the biggest
difficulty we are facing is we have a small new
epidemic of Type Il diabetes in children and
adol escents. And | think that we are seeing only the
tip of the iceberg. In Texas, we have nore than 500
children clearly obese with all the synptons and all
the characteristics of Type II di abetes wth

acant hosi s, massive obesity, hyper-insulinema, and we
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don't have an approved therapy for these children
other than insulin. | amnot saying insulinis not a
good drug. Insulin is the gold standard. But if we
can nake the hyperinsulinema, the weight dow, and al
the other paranmeters with an appropriate clinical
trial, | think that we have a lot to benefit these
children. And right now, there is no indication for
any of the oral agents. | am not saying every ora
agent should be indicated for the treatnent of Type |
di abetes in children, but clearly sone clinical trials
shoul d be done in these children and adol escents.

CHAl RVAN BONE: | woul d be very interested
in comments fromthe other commttee nenbers about how
this m ght be approached. Perhaps Doctor Cara would
be willing to start the di scussion about how woul d we
test oral hypoglycemc agents in children and
adol escents.

DOCTOR CARA: | think -- | nmean | think
you have hit on a very inportant topic. On the one
hand, | think that it is very inportant to be
cautious, especially with children. On the other,
what we don't realize is that we oftentinmes rob
children of potential therapies that could really nake
a significant inpact on their disease and disease

pr ocess. So that said, | think that there is
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definitely a place for at | east sonme oral hypogl ycemc
therapy in children. Unfortunately, part of the
difficulty that we have is in establishing a diagnosis
of Type | versus Type Il. In the typical situation
such as the patient described by Doctor Davidson, it
is not all that hard. But it oftentines is difficult
because even patients with what later proves to be
Type Il or maybe what we want to call Type | and a
hal f, they may present, in fact, with mld ketosis at
initiation of treatnent, and at that tinme it is
oftentinmes difficult to decide which way that is going
to turn out. W have actually gone ahead and started
using oral hypoglycemc agents in sonme of our
patients, recognizing that sonme of the newer oral
hypogl ycem ¢ agents designed primarily to increase
insulin sensitivity have the nost benefit. The
problem in nost of the patients that we see is a
conbi nati on of insulin resi stance and mild
i nsulinopenia, but primarily insulin resistance. A
| ot of our patients have responded to that type of
treat nent.

Unfortunately, this is the type of thing,
this somewhat individualistic approach if you will, is
going on at other centers. And as a result, we don't

have good guidelines. W end up with small groups of
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patients that we can't generalize upon. So | think
devel opi ng sonme sort of guidelines that will help us
to at least get nore information on optinmal therapy is
i nportant.

| would not have a problem in starting
oral hypoglycemc agents in the ol der adol escent, say
beyond 13 to 14 years of age. | think the issues get
a little bit nore difficult when you start talking
about younger and younger chil dren.

CHAI RVAN  BONE: At what stage in the
conmpounds devel opnent process woul d you be willing to
start trials in children?

DOCTOR CARA: | think as part of any Phase
1l study, at l|east an ol der adol escent conponent
needs to be consi dered.

CHAI RVAN BONE: So you would definitely
start adolescent trials prior to conpletion of the
adult trials, but what about trials in children?

DOCTOR CARA: | think that is a stickier
i ssue. What | would suggest is that trials in
children be initiated once we have informati on on what
happens to the adol escents.

CHAl RVAN BONE:  So you woul d take this as
a step-w se kind of thing?

DOCTOR CARA: Right. | would definitely
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take a step-w se approach. | would be a little antsy
about starting younger children on therapies that have
not proven their safety or their efficacy at least in
t he ol der adol escents.

CHAI RVAN BONE: Now woul d you expect to
see separate pharmacokinetic and pharmacodynam c
studies and a Phase 1l type approach for the
adol escents and for the children?

DOCTOR CARA:  Yes. In general, children
tend to be faster nmet abol i zers, SO t hat
phar macoki netics are oftentinmes different. | think it
i's inportant when considering therapy in adol escents
that they not be considered snmall adults and that data
really be obtained for them in terns of
phar macoki netics and time course studies and so on and
so forth. | think that is the responsibility that
really falls on the sponsor and really needs to be
undertaken. But | think -- the point that | want to
underscore again is the issue that they really should
not be considered small adults.

CHAl RMVAN BONE: Thank you.

DOCTOR MARCUS: How can you do PK studi es,
and presunmably that would have to be done in nornal
children -- PK or pharnmacokinetic studies?

DOCTOR CARA: | would have difficult with
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t hat .
DOCTOR MARCUS: Yes. That is --
DOCTOR CARA: | think what | would offer

as perhaps a conpromse is to do PK studies as part of

t he Phase I1.

DOCTOR MARCUS: Part of the treatnent,
yes.

CHAI RVAN BONE: Surely not part of Phase
11

DOCTOR CARA:  No, no, no, but a | ate Phase
Il trial.

DOCTOR MARCUS: A study of physiology in
the children that Doctor Davidson tal ked about.
DOCTOR CARA: In the targeted popul ation

rather than the "normal" chil d.

CHAI RMAN BONE: | think -- yes, that is
t he point.

DOCTOR  SHERW N: In the diabetic
popul ati on?

DOCTOR CARA: | amsorry?

DOCTOR  SHERW N: In the diabetic

popul ati on.
DOCTOR CARA: I n the diabetic popul ation,
right.

CHAl RVAN BONE: But surely you woul d have

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

258

to do those studies before you could properly design
| onger termtrials.

DOCTOR CARA: Exactly. Right.

CHAI RVAN BONE: So what you are really
saying is not that you would do it as -- you would do
it in parallel with the adult Phase Il, but you would
do it in diabetic children?

DOCTOR CARA:  Yes.

CHAI RVMAN BONE: |Is that clear?

DOCTOR MARCUS: The point | was making is
that it is traditional to do your Phase | studies in
a population of healthy adults -- you know, single
dose or dose escalation studies. And that | think you
would have to nodify that part. | would not be

confortabl e doing those kinds of studies in healthy

chi | dren.

DOCTOR SHERW N: Whul dn't you need to
finish Phase Il before doi ng pharmacoki netic studies
i n peopl e?

DOCTCR CARA:  You nean Phase Il in adul ts?

DOCTOR SHERW N:  Yes.

DOCTOR CARA: Ch, yes.

DOCTOR SHERW N:  You woul d want to be sure
that there is efficacy before enbarking and exposing

children to drugs.
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DOCTOR CARA: | mean, a whol e side-line

issue that really bears on this, and | don't know what
the FDA's position is, is the issue of howto attain
assent in children.

DOCTOR SHERW N: But | think that is
doable within the guidelines of IRB s.

DOCTOR CARA: | think it is doable too.

CHAl RVAN BONE: Let's see, we had several
guestions. | think, Doctor Davidson, did you have a
question? And then Doctor H rsch and then Doctor
Mol i t ch.

DOCTOR DAVI DSON:  You know, it is actually
a cooment. | feel that this population is going to

continue to increase and that we need to nmke an

att enpt of doing clinical studies in these
popul ations. | agree that we cannot do the PK's in
healthy children. | think we need to do it at the end
of Phase Il in children with di abetes, and we should

do it after we finish the safety data on adul ts.

CHAI RVAN BONE:  Ri ght .

DOCTOR CARA:  And again, | think that part
of the difficulty that we are faced with in terns of
treating children is that we oftentines don't have
data regarding efficacy or safety in children, or for

that matter, PK studies or the sort. So we have to
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guess a lot of tines when we utilize therapies that
have been approved in adults and teenagers. So having
that information would really be very hel pful

CHAI RMVAN  BONE: Absol ut el y. Doct or
H rsch?

DOCTOR HRSCH | just wanted to note for
the record, and | am sure you probably all know this,
that in the Federal Register are exact guidelines for
treatments of this sort or studies of this sort in
children, and this is managed by the OPPR of the NI H
As | recall, principle nunber one is that for studies,
you may not do anything that is nore hazardous than
the hazards of every day life unless you specifically
have an ill child and what you are planning to do
woul d have advantage to this particular child or set
of children. So that it is much nore rigid than with
the adults. It would be absolutely inpossible to do
PK studies according to those quidelines. So that
what ever is done in our report, | think we shoul d nake
reference to that and that this be done in
col | aboration with the I RB and consultation with OPPR

CHAl RMVAN  BONE: Thank you. Doct or
Molitch?

DOCTOR MOLI TCH: | think sone of the major

concerns we all have are risks to the children that
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m ght not be present in adults. And one of the two
maj or classes of risk to children that we are al ways
concerned either during adol escence or pre-adol escence
is alterations in growh and developnent and
alterations in pubertal devel opnment. We know t hat
obese children in general tend to have wearlier
devel opnent. They tend to have earlier height
devel opnent and tend to progress nore rapidly through
the stages. It is possible -- | don't know what the
natural history of these children now with Type 11
di abetes -- whether their abnormal glucose tol erance
counteracts that effect of obesity, whatever that
effect of obesity is. So | don't know what the
natural history data are, if there are such, to
conpare themto non-di abetic obese children. So that
is one set of data set that is needed to see whet her
t hat has changed. Because there is certainly a
possibility that if you used an oral agent that m ght
help to prevent weight gain and that would inprove
gl ucose tol erance, you may see a whol e confoundi ng set
of changes so that you may actually slow growth and
devel oprnent back to normal, whereas that that nmay then
appear to be a detrinmental effect. So this has to be
done very, very carefully with the proper controls.

And clearly insulin is the accepted standard of
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treatnment for a diabetic child, which of course may
make the obesity worse and may hasten this growth, and
a better treatnment may actually be sonething that
reduces insulin resistance, which my have the
opposite effects. So | think that these kinds of
studi es have to be carried out very, very carefully
with very careful controls of obese non-diabetic
children as well.

DOCTOR CARA: As a comment, nost of the
patients that we have seen with this Type | and a half
or Type 1l diabetes tend to typically be post-
pubertal .

DOCTOR SHERW N: They are al nost al ways.
And that is why the issue of prepubertal is really not
a nmjor one. Because virtually 95 percent are
adol escents already. And also, they are approaching
conpleting their growth phase. But I would like to
echo and just to nmake the point that this is a major
problem that 1is developing, particularly as the
m nority popul ations are increasing wthin our general
popul ation. It is really becom ng much nore evident
clinically than it ever was before, the appearance of
Type |1 diabetes in that popul ation. And | really
believe very strongly that we have to do proper

studies. Because the problemis that the studies that
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have been done have been pieceneal. And really
defining what woul d be the nost appropriate treatnent
inthis group | think is very inportant as we get into
the next century, where we are going to have a
significant problemw th adol escent Type Il diabetes.

DOCTOR MARCUS: Are we talking about a
fundament al probl em of obesity, which then allows the
Type Il diathesis to enmerge? O are you seeing this
even in --

DOCTOR SHERW N: No, these are obese
chi | dren.

DOCTOR MARCUS: (bese children. So that
is the --

DOCTOR SHERW N: And the problem of
chi | dhood obesity --

DOCTOR MARCUS: The kernel of the issue is
chi | dhood obesity.

DOCTOR SHERW N: Well, it is surely a
maj or factor. (Qbviously, they inherit certain genes
that may affect their beta cell function as well. But
the obesity is bringing out the majority of the cases

-- the vast mgjority.

CHAI RVAN BONE: Al right. W have
actually covered -- | am sorry, Doctor Zawadzki.
Excuse ne.

S A G CORP.

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

264

DOCTOR ZAWADZKI : | just have a question
regarding clarification here. | understand that sone
of the individual physicians on the panel are seeing
many of these children. Does this represent a |arge
number in the whole population? Are we seeing
i sol ated nunbers at certain clinical settings? Wat
are the -- what is the actual denomnator? And is it

worthwhile to consider studies given the denom nator?

DOCTOR DAVI DSON.  Well, | did not attend
the second -- there have been two annual neetings on
Type |l diabetes in children and adol escents, and I am

pretty sure sonebody fromthe Agency was there, or

believe they were. In the first one, there were many
people from CDC and NIH.  Like in Texas, | can tel

you that we have identified at | east over 500 children
with diabetes. | went to Tucson, Arizona, and in only
one of the tribes of Pimas that were bel ow t he age of
18, about 45 children di agnosed with Type Il di abetes.
There are many children diagnosed in southern

California and other areas of Gl ahonmn, Texas,

Arizona, and Colorado. | think it is nore a problem
than it appears. | think we are seeing the tip of the
i ceberqg.

DOCTOR CARA: | would echo those coments

and say that to a large extent, it is not a trivia
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pr obl em The difference is the ethnic differences
between the typical Type | patient and the Type | and
a half and Type Il patient. But we are seeing a
tremendous nunber right now, to the point where we
al nost have a one for one ratio.

DOCTOR ZAWADZKI : | amsorry, one for one
rati o? What do you nean?

DOCTOR CARA: For every child that we
di agnosis as having insulin-dependent diabetes, we
di agnose one as having non-insulin dependent.

DOCTOR ZAWADZKI :  But those are very snal |
nunbers still. | nmean, if we are | ooking across the
whol e popul ation, Type | diabetes has a preval ence
of --

DOCTOR CARA: It is not trivial.

DOCTOR ZAWADZKI : It is not trivial, but
it is not a prevalence as high as we see in Type ||
di abetes in adults.

DOCTOR CARA:  But renenber, this is what
we are actually diagnosing. | agree with Doctor
Davi dson's comments in the sense that it is the tip of
the iceberg. | nean, | can al nost guarantee you that
for every patient that we see in the clinic and we
di agnose, there are probably 10 out there that are

still wal ki ng around undi agnosed.
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CHAl RVAN BONE: Al right. Doctor Msbin
had a --

DOCTOR MSBIN: | would like just to ask
what action would the commttee recommend that we take
with respect to already marketed drugs. W are being
asked really to consider what to do about that, and
there is a whole spectrumof action that --

DOCTOR CARA: Do you nean in children?

DOCTOR M SBI N: Yes, yes, in children.
There is a whole spectrum of action that could be
taken going from doing nothing and just allow ng
people to use it based on the current |abeling or
addi ng that indication based on anecdotes or requiring
short-termclinical trials or requiring large clinical
trials. What action -- the whole spectrum is
possi bl e. What woul d be recomended?

DOCTOR DAVI DSON: | believe we need to
have clinical trials. W really don't know exactly
how t he drugs behave in children based on different
circunmstances. And | don't really know if all the
drugs out there are safe. If you look at the
mechani sm of action, are they safe drugs to use in
this popul ation. | think that we need to have
clinical trials short term and sone observational

trials of longer termto see the safety of these drugs
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in this particular population. And | think the
existing drugs should be considered for clinical
trials.

DOCTOR MARCUS: | certainly agree with
that. M/ colleagues at Stanford in pediatrics tell ne
t hat nati onwi de about 75 or 80 percent of
prescriptions in pediatric use are off-1|abel.

DOCTOR CARA: That is exactly right.

DOCTOR MARCUS: This is certainly a bad
situation. | amsure that the Agency doesn't |ike --
woul dn't be happy if that is accurate. And |I think
here is a chance to get themon |abel and particularly
for toxicity followup. | have a Ilittle bit of
know edge about a class of anti-convul sant nedi cation
which in adults seened to be fine, but then it turned
out in children had sone extraordinarily unacceptabl e
preval ence of Stevens-Johnson syndrone. | think you
have to learn those things, and there is only way you

are going to learn them and that is by doing the

trials.

CHAI RVAN BONE: Well, let nme ask the
commttee a question then. It seens to ne that from
the -- if I can interpret Doctor Msbhin's question a

little bit, there are a couple of different |evels of

information that mght justify different Kkinds of
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| abeling. One would be clinical trials denonstrating
safety and efficacy in the usual way, which presunably
woul d, without any real question, justify labeling for
the indication of Type 1l diabetes nellitus in
children. And the other woul d be shorter-term studies
which would have the kind of pharnmacokinetic and
phar macodynam c information that is not avail able, but
woul dn't be of sufficient duration and wouldn't
provide sufficient information, perhaps, to reach the
| evel of certainty that would get a full indication,
but it would at |east be allowed to be in the
phar macol ogy section of the package insert. And |
guess | aminterested in both what the Agency and the
commttee nmenbers would feel about those two
approaches. | guess there is no question about the
first. If you have the trials, you would award the
i ndication. But the second, would you be interested
in having an internediate | evel of information while
those trials were being conducted and to have that
i nformati on avail abl e?

DOCTOR MSBIN | would |ike to ask Doct or
Billston, actually, would it be possible to have
trials on children in the pharmacol ogy section but not
actually have that as an indication? |s that even

regul atory feasible? It is.
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DOCTOR BI LLSTON: Wl |, there is a special
pediatric <criterion or regulation -- a special
pedi atric exception that deals with those types of
t hi ngs.

DOCTOR M SBIN.  But not to have an actual
indication. In other words, just give sonething in the
phar macol ogy, but then in the indication section, not
di scuss pediatric use and presunmably then sponsors
woul d not be able to advertise that if it isn't an
i ndi cati on.

DOCTOR CARA:  How woul d t he Agency enforce
this testing? | nean, let ne give you a scenario.
You are tal king about drugs that are routinely being
used off | abel by a variety of different patients and
physicians. Wy should the drug conpany -- or what
can you do to get the drug conpany really to do sone
further testing?

DOCTOR SCBEL: You are touching on a very
current subject at the Agency. W are trying to give
sone advantage for a conpany to do this in the form of
exclusivity. If a company conmes in asking for a
pediatric indication and we agree that this is a
situation where clinical studies would be val uabl e,
then there is a neans of giving a carrot, so to speak,

to do this study in the formof exclusivity. 1In other
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words, that conpany woul d have exclusive rights for
that indication in advertisenent. So there are --
this has been sonething we have westled with for a
long tinme, but now there is a great deal of
Congressional interest in getting nore specific
information for the pediatric AIDS group, and an
initiative which we are currently involved in is
identifying drugs that would qualify for an
exclusivity status if a clinical study is done.

CHAI RVAN BONE: Wbul d t hese be drugs whi ch
m ght be off patent?

DOCTOR SOBEL.: wll, that is a good
gquestion. If a drug is off patent, essentially what
you are granting is the right for advertisenent in an
exclusivity situation.

CHAI RVAN BONE: But you coul dn't prevent
substitution.

DOCTOR SOBEL: Par don?

CHAI RVAN BONE: But you coul dn't prevent
substitution.

DOCTOR SOBEL: No. You know, in every
situation a use patent is not that valuable if
clinicians recognize that it is the same thing. But
there is an advantage in general advertisenent for a

conpany that has exclusivity.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

271

CHAI RVAN BONE: And presumably in that
Ssituation then only a conpany with that exclusivity
would be allowed to manufacture the pediatric
formul ation or dosage form and trade dress and so
forth that would be --

DOCTOR SOBEL: Yes, if that would be
necessary for easier admnistration, that would be
part of it.

CHAI RVAN BONE: Let's see, everybody has
gone once. Doctor Hirsch, Doctor Critchlow, and
Doct or M sbi n.

DOCTOR HRSCH | would just like to speak

in favor such studies, because | think sone very
valuable information could be garnered. W have
al ready spoken, if properly designed -- we have

al ready spoken about the accel eration or decel eration
of growth, which would be a very inportant thing to
know. And one thing | would like to point out is that
there is a lot of nythology surrounding the
relationship of insulin admnistration to obesity as
t hough insulin froma needle is that different from
insulin froma beta cell. This mght help put that
thing to bed also. | would very nmuch doubt that
insulin admnistration in these children would nake

themin any degree fatter. |If that were an armof the
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study, that would be very val uabl e.

CHAl RMVAN  BONE: Thank you. Doct or
Critchl ow and Doctor M shin.

DOCTOR CRITCHLON | was just going to ask
if inaparticular trial, would you have an insulin --
| mean, you would want an insulin control rather than
a pl acebo. You probably couldn't do a placebo
control

DOCTCR HRSCH: | woul d have to think nore
about that. That would be very valuable at least in
terms of our know edge. | would like to think about
that nore in ternms of the propriety of doing this in
the setting of such a study. | would hope that it
m ght be done.

CHAl RMVAN BONE: Doctor M sbin, you had a
further --

DOCTOR M SBI N: Just one other point.
Recognizing that it is generally obesity which
precipitates the diabetes in these patients, is there
any concern that by treating patients or young
children wth pharmacol ogi cal agents this young in
life that you mght in fact not be doing them good and
perhaps that is an easy way out and maybe it woul d be
better to really <continue to stress dietary

managenent. It just seens to ne that to take a child
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of 12 and start them on an agent, | am not certain
that that is the right thing to do.

DOCTOR HI RSCH: Well, since dietary
managenent doesn't work in these mammoth cases of
obesity, which is what you are seeing, or are very
unlikely, there is a symretrical situation that the
drug is as likely to do good in the long run as do
bad, and this is exactly the purpose of the study.
But there is no a priori reason why better control of
car bohydrate netabolism is going to be an adverse
event to them

CHAI RVAN BONE: Doct or Davi dson and then
Doct or Cara.

DOCTOR DAVI DSON: Plus, the biggest
probl emis physicians are using these drugs and they
don't know how to use them and the proper way to use
them | think it is essential for these studies to be
done to prove the efficacy of these drugs, the
reliability of these drugs, and the effect of these
drugs in children. There is no question in nmy mnd
t hat these studies need to be done.

CHAI RVAN BONE: A final coment on this by
Doct or Cara.

DOCTOR CARA: | forgot what | was going to

say.
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CHAl RVAN BONE: Al right. Doctor Msbin
w || speak and then perhaps --

DOCTOR M SBIN | just wanted to ask about
the --

DOCTOR CARA:  You were tal king about the
obesity issue and | totally lost track. | apol ogize.
But part of the problem is that the prognosis of
obesity in teenagers is just as poor as it is later in
life. As a matter of fact, there is good data to show
t hat beyond the age of 12, you have pretty much | ost
it in terms of weight |oss. So unfortunately, we
don't have any data regarding the | ong-term course of
this diabetes in teenagers. | would assune that it is
probably very simlar to what happens with Type Il in
adults. The conpounded problemis that if you start
as early as in your |ate teenage years, does that nean
that you are going to have significant m crovascul ar
and macrovascul ar conplications when you are in your
30's? | would alnpst say that it is probably nore
critical to treat these adol escents than it is even to
treat the ol der people with Type Il diabetes, sinply
because they start so young.

CHAI RVAN BONE:  Ri ght .

DOCTOR M SBI N: Just a final question.

Since this is really a practical problemwe are facing
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on Monday norning, would people nmake distinctions
anong the drugs that are presently available,
specifically triglidazone, for instance, we know
causes dipycyte hyperplasia in aninmals. The
sul fonylureas, of course, and triglidazone also are
both associated with weight gain in the circunstances
where they are effective, whereas netformn is not.
Should all these agents basically be studied if those
studies are presented to us, or would we be wi ser to
choose one versus the other or how would you all react
to that.

DOCTOR DAVI DSON: | think you need to
choose based on safety profiles and effects of the
drugs on previous studies. But | think you need to be
very careful how you choose your drugs.

CHAI RVAN BONE: Well, based on what you
know at the nonent, Doctor Davidson, could you pick
drugs?

DOCTOR DAVI DSON:  You want nme to conmm t,
huh? Well, | think that based on the picture of these
children and knowi ng the drugs that have been used, at
least in California, Arizona, and Texas, | wll tell
you that the two nost common drugs used are netformn
and acar bose.

CHAI RMAN BONE: | see. Doct or Car a?
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DOCTOR HI RSCH: | think it makes it all

the nore inportant to do insulin studies as part of
this because that becones a way of analyzing really
the drug effect. | would say that you woul d not want
to use the drug that was nost recently put into the
adult public, like triglidazone, until there is nore
evi dence of the long-term efficacy and issues wth
t hat, nunber one. Nunber two, it would seem to ne
that netformn and that group would be perhaps the
W ser choice rather than pure beta cell stinulants.

CHAI RVAN BONE: Doctor Cara?

DOCTOR CARA: | agree wth the final
coment . But in ternms of nmetformn versus
triglidazone, | think both should really be | ooked at.

| understand the issues regarding cell hyperplasia in
animals, but it is a potent drug that has significant,
at least theoretical, potential and really needs to be
eval uat ed.

CHAI RVAN BONE: Al right. Thank you.
think this has been a very interesting discussion
There are a few topics that we haven't covered yet,
but I think we wll take our 3:30 break at 3:26, and
we w il start again at 3:40.

(Wher eupon, at 3:28 p.m off the record

until 3:43 p.m)
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CHAI RVAN BONE: This is the continuation
of the 69th neeting of the Endocrinologic and
Met abol i ¢ Drugs Advisory Commttee. The topics which
were not already discussed can be, | would say,
| oosely grouped together, and these have to do with
conbi nation therapies and then formulation and
delivery issues such as various insulin mxtures,
insulin anal ogues and their mxtures, and delivery
systens. These are all topics which are discussed in
the draft but were not really presented this norning.

| think the nobst wuseful way for us to
proceed now woul d be to ask Doctor Msbin to identify
from those topics of conbination therapy, insulin
m xt ures, anal ogues, and delivery systens, the topics
he thinks he would nost like to have the commttee's
input in over the next short while. And then we would
di scuss those and then try to summarize the day's
wor K.

DOCTOR M SBIN:.  Insulin delivery systens
| don't think need to be di scussed.

CHAI RVAN BONE: Ckay. That was mainly
referring to oral, | think, in the docunent.

DOCTOR M SBIN:  Yes. | guess --

DOCTOR CARA: | amsorry, what do you nean

when you say insulin delivery systens?
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DOCTOR M SBI N: This is really just a
paragraph that deals with studies of non-parenteral
insulin. And | don't really think it is necessary to
go into this. Il wll if you want to, but | really
think it is not necessary.

DOCTOR CARA:  What about insulin delivery
syst ens t hat are meant to i nj ect insulin
subcut aneousl y?

DOCTOR M SBIN: Right. That is not what
was i ntended in that paragraph.

DOCTOR CARA: But | think that is a very
inmportant issue. | nean, there are a | ot of them out
there and none of them have any regul atory control or
for that matter --

DOCTOR M SBIN.  Are you tal king about the
punps?

DOCTOR CARA: No, | amtal king about the
jets -- the injected jets and freedomjets and those
sorts of things.

DOCTOR MSBIN: | can't --

CHAI RVAN BONE: Perhaps that wll be a
topic for -- obviously, we are going to go through
several nore iterations here and further discussions.
So maybe that particular issue is a |less burning one

and may also be actually nore under the regulatory
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authority of the devices people. Although as nuch as
we would |ike to comment on that in a joint neeting
with them sonetines perhaps. But perhaps -- what
ot her topics, Doctor M sbin?

DOCTOR M SBIN.  Well, | think the topic
that really needs to be discussed is the insulin
m xtures. Here there is a position taken in the
gui dance which | think should be discussed. Maybe
Doctor Fleming would like to state this position
because it was established Iong before |I was in the
Agency.

DOCTCR FLEM NG  The issue relates to the
pre-mxing of insulin drug products so that as you
know we now have on the market about four different
insulin mxtures. W have had a concern about the
proliferation of additional mxtures -- ratios of
fast-acting and long-acting insulins -- such that we
have attenpted to suggest or we have suggested that
t here should be sone difference in how these products
performbefore there is an additional insulin mxture
added. In other words, if a conpany has a 70/30
product and they want to add a 75/25 product, we would
like to see a difference in performance, either
phar macoki neti ¢ or pharmacodynam ¢ performance, to

avoi d putting a product on the shelf that would not be
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significantly different fromone that is already there
and woul d not really, therefore, have nuch benefit and
per haps cause sone confusion. Now we probably don't
have the legal basis to prohibit these additional
m xtures to be put on the market, but we have nade the
recommendation to sponsors that they sinmply
denonstrate a difference in performance of all of
their insulin mxtures prior to putting them on the
mar ket .

DOCTOR SHERW N Wiy do you feel that way?

In other words, is it really so harnful one way or

another? | just wonder is it such a big deal?
DOCTOR FLEM NG Well, it is really not a
big deal. | don't think it would do a lot of harmto

have a 75/25 on the market.

DOCTOR SHERW N: | nean, | doubt that a
conpany woul d make such a subtle difference. | nean,
nost of the tine it would be a larger difference than
t hat .

DOCTOR FLEM NG You would think so.
There have been at |east efforts towards fairly small
changes in proportions of the two insulins, and |
think that if we had, for exanple, maybe 20 different
m xtures on the market --

DOCTOR SHERW N: Ch, that would be a
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pr obl em

DOCTOR FLEM NG That would be to the
extreme, and | don't think a conpany would do that.
If you are talking about adding one or two other
m xtures, that is probably not going to be of any
i nportance either way, either as a public health issue
or a particular benefit to patients. But we are -- as
it is clear in the docunent or in the draft gui dance
-- proposing that at |east a sponsor consider whether
there is any point in putting out a product w thout
data that show there is a difference in performance.
You are absolutely right that there wouldn't be nuch
harm done if they did have two products that were
cl ose enough or very close in perfornmnce. But it
becones perhaps a theoretical concern that it could go
too far.

CHAI RVAN BONE:  Any comments to this point
fromthe commttee? Doctor Davidson?

DOCTOR DAVI DSON:  You know, nost of the
time | am opposed to m xtures because they are no
patients alike. There are no patients |like 70/30 or
75/ 25. But just for clarification, if a new m xture
comes, what is required for that mxture to be
approved? What are the endpoints that the Agency is

aski ng the conpani es or the sponsors to have in order
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to approve a new m xture?

DOCTOR M SBIN  Well, the way it is stated
at the nonent or what we have been telling sponsors,
and we woul d want input about this, is that they would
have to do standard PK studi es and denonstrate -- in
patients generally or not necessarily -- but anyway,
to denonstrate that the new product was different from
the existing products on either side of it. So, for
instance, if we had regular as well as 70/30 and
sonmeone wanted to market 85/15, they would have to
show that the 85/15 gave a different blood |eve
pattern than either the 70/30 or the -- actually NPH
woul d be on the other side. So in other words, that
those three would be able to be distinguished by PK
st udi es.

DOCTOR DAVI DSON: And that is the only
endpoi nts that you require?

DOCTOR M SBI N: That would be the only
endpoints, yes, sir.

DOCTOR MARCUS: Do you require that the
equi val ent of giving say 80/ 15 would be identical to
that if you were to blend certain -- the appropriate
ampunt of NPH and regular separately in that
proportion? |Is there a requirenment that the pre-m xed

product be the sane as if you were to mx it?
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DOCTOR M SBIN:. No. That is not a --

DOCTOR MARCUS: That is not. That is
i nteresting.

DOCTOR SHERW N  What m xtures -- you said
there were four different m xtures that are avail abl e?

DOCTOR M SBIN: W have 70/30 and 50/ 50.

DOCTOR DAVI DSON: And what are the new
ones -- the new m xtures that are in the horizon?

DOCTOR M SBI N: | don't know if we can
di scuss this.

DOCTOR DAVIDSON: Oh, | amsorry.

CHAI RVAN BONE: Al right. Well, that is
one of the topics. Dd you want some further
di scussi on on anal ogues at this point?

DOCTOR M SBIN  Well, the only -- just to
make nmention of it for a brief discussion if necessary
that we do have a precedent with respect to |ysepro.
This was the first altered insulin that was approved.
And we have said, and it is in the draft of the
gui dance and | have told other sponsors, that if they
wi sh to have other simlar types of anal ogues approved
that they woul d have to do one-year safety studies as
was required with |ysepro, but that otherw se there
would not be the requirenment for any Kkind of

superiority. They would have to show that the results
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wi th the anal ogue were roughly equivalent to what is
available -- basically followng the same principles
that were used in the approval of |ysepro.

CHAI RVAN BONE: | renmenber that rather
vividly, and | recall being quite disappointed in the
anount of pharnmacokinetic and pharnmacodynanm ¢ data
that was made avail able, not only in the adults, but
in the special cases of pregnant and pediatric
patients.

DOCTOR M SBIN:  You know, | neglected to
say that the primary basis for nmaking that clai mabout
a new anal ogue would be the PK studies. So if one
wants to market a long-acting insulin, it would
actually have to be shown that it really was a | ong-
acting insulin. But then beyond that, we would not
actually require clinical studies denonstrating
efficacy, but would require one-year studies to
denonstrate safety.

CHAl RVAN BONE: Wl |, to pursue ny point,
and it was one which | recall being fairly enphatic
about at the tinme, would you not -- are you not at the
monent requiring anything except the PK studies in
sort of garden variety adults, or are you requiring PK
studies in the major popul ati ons who m ght be treated,

i ncluding particularly pregnancy and perhaps pediatric
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or adol escent patients?

DOCTOR M SBI N: Well, that is not part
NOW. We could certainly do that. | think the sanme
i ssue as pregnancy and pediatrics, we have already
di scussed. | nean there is still then the issue of
should we require a non-naturally occurring substance
to be used in pregnant patients? | nean, these are
questions which are open for discussion. But | think
the -- in drafting the guidance, | felt that it was
fair to say what was required in |ysepro that gave
approval of |ysepro would be kind of a floor that
ot her sponsors could wuse as a guidance. But
addi tional requirements are certainly possible if the
commttee thinks they are necessary.

CHAl RMAN  BONE: Vel |, I think the
coommttee all shared ny di sappoi ntment at how | ow t he
threshold was with regard to the pharnmacokinetic
issues at the tine, and I amnot sure the commttee is
ent husi astic about maintaining that relatively |ow
floor for the future. | would be interested in the
comments of the other nenbers.

DOCTOR MARCUS: Well, we certainly were
all upset that there was no way to determ ne whet her
the PK characteristics of |ysepro insulin remained the

same if it were mxed with an internedi ate-acting
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insulin. In fact, we were rather shocked that that
apparently had not been studied. And | would
certainly hope that if a claimwas going to be nade to
get registration of a new kind of insulin based on its
PK characteristics, that one would study it under
conditions in which it is given, that is, frequently
in conbination wth others.

CHAI RVAN BONE:  Not only fresh m xture but
say over various tine periods. Because it is quite
common for patients to mx their insulin ahead and
then make the injection sonetine later, as nuch as
several hours. So | think that was a particularly
i nportant issue for the commttee. Doctor Sherw n?

DOCTOR SHERW N  That was a concern at the
time surely. The data that was presented wasn't
convincing in terms of NPH and |ysepro at the tine,
and it was disturbing. But | think in terns of
anal ogues, | think that it would be particularly
inportant in children to assess pharnmacokinetics. |

don't know as nuch how | feel about pregnancy and

anal ogues. Because even though theoretically it
shouldn't -- | assune the anal ogues woul d not cross
the placenta, | think there would have to be clear

evi dence that you really have an advantage in using

that drug during pregnancy | think to warrant really
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trials and studies in pregnancy wth anal ogues. That
woul d be ny --

CHAI RVAN BONE: Even a PK study?

DOCTOR SHERW N Wl |, ny concern is that
unless there is a real theoretical advantage in
pregnancy for an analogue, | would -- we have a
naturally occurring substance and I would not test it
in pregnant wonen at all.

CHAI RVAN BONE: Well woul d you then have
a disclaimer to that effect?

DOCTOR SHERW N:  Yes.

CHAI RVAN BONE: Ckay. O her nenbers?
Doct or Cara?

DOCTOR CARA:  Yes, | disagree with that.
| think there are potential benefits of anal ogue
t her apy.

DOCTOR SHERWN. Onh, | didn't say there
weren't. | said if you could not conme up with a
rationale for an analogue. |If there was a rationale,
yes. Then okay. | was trying to say -- but in many
anal ogues, you have a new | ong-acting or a new short-
acting, and there would have to be a clear benefit.
That is all | am saying.

DOCTOR CARA: Sure. | guess ny point is

t hough that you may not know that there is a benefit
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until you actually do the study. But as long as there
is arationale for why you would do the study, that
woul d nmake sense. | think in terns of the PK
coments, | would agree. | think unfortunately there
is very little information that we know about insulin,
even though we all use it, and getting nore
i nformati on woul d be hel pful.

CHAl RVAN BONE: O hers? Doctor Davi dson?

DOCTOR DAVI DSON:  You know, | want to go
back to any m xture. If we are going to approve
m xtures -- physicians that use mxtures are many
tinmes people that nay use a conbination of oral
agents. W have many drugs in the market. For famly
physi cians that need to see 30 patients in the norning
and 30 patients in the afternoon, | think you need to
be cl ear what the advantages w il be, for exanple, of
75/ 25 over 70/ 30 or 60/40 or 50/50. | think only the
PK studies, to nme, are not sufficient. | think we
need to prove that over a period of tine there was an
i nprovenent in glucose control with new m xtures,
what ever the m xtures are.

DOCTOR M SBIN. By that criteria, |ysepro
woul d not have been approved.

DOCTOR DAVI DSON: O have sone advant ages.

| was not here for lysepro. | amjust telling you, if
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we are going to have a 75/25 mxture that 1is
clinically irrelevant from 70/30, the only thing we
are going to do is confuse the famly physicians for
another m xture that is al nost identical.

DOCTOR SHERW N: The one thing about
phar macoki netic studies is that -- the one thing we
haven't nentioned is that when you inject insulin,
there is a lot of variation just fromthat procedure
alone. And so the noise is trenendous.

DOCTOR M SBI N: That actually works
against it. It nmakes it nore difficult to show that
it is different.

DOCTOR SHERW N  That is what | am sayi ng.
That is the problem In other words, it is not a
sinple task to show a difference between 15/85 versus
85 and 70/ 30, even though it would be logical that it
woul d be so because of the variability in the depth of
injection, the tenperature, the site of injection, et
cetera, is so enornous that the small differences in
m xture nmake it alnost inpossible to show a
di fference. So you could argue to never do any of
t hese things.

CHAI RVAN BONE: Doctor Hirsch and then
Doctor --

DOCTOR HI RSCH:  Assunedly the sponsor is
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going to nake sone claimas to what the efficacy of
this is as conpared with other insulins or for whomit
is best. They are not going to take out an
advertisenent that says, guess what, we have got a new
thing and we don't really know if it is any better,
why don't you try it. They are going to make a
specific claim And in that case, | think what we
should ask for is appropriate PK to docunent that
claim

DOCTOR M SBI N: No. That woul d be the
claim The claimfor the new m xture would just be a
different time course. W would not allow a claim of
i ncreased or better control or |ess hypoglycem a or
anything el se unless there was data to show it.

DOCTOR H RSCH:  Then we ought to see that
PK is done to docunent at |east that tinme course or
what ever the claimis.

DOCTOR SHERW N:  Sure.

DOCTOR HHRSCH: | woul d doubt that they
woul d make just a claimsaying, guess what, we have
insulin that is another time course. They wll show
soneone who is better in sone way or whatever it is.

There will be an additional claim | would inagine.

DOCTOR SHERWN: | guess | was trying to
make the point -- it was convoluted -- is that
SAG CORP.
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conpani es are not going to do 5 percent differences.
they are not going to go to 75/25. They are going to
only go to extrenmes because they will never show a
subtl e difference.

CHAI RVAN  BONE: Al  right. Doct or
Molitch?

DOCTOR MOLITCH: | think that the PK is
certainly sufficient, although probably as you say,
Bob, it doesn't make any difference because the
physi ci ans who tend to use these mxtures really don't
do an initial titration of NPH and regular to the
patient and figure out exactly what the does is and
then switch the patient to 70/30. They just give the
70/ 30 and they will just give the 80/20 or 60/40 or
whatever it is without trying to attenpt to find out
what the actual dose should be. So it is probably not
terribly critical ny guess is. But | think we
certainly need to have that information before it
woul d be let on the market for the few physicians who
m ght care.

CHAl RVAN BONE: The | ast topic brought up
the subject of sonme different subpopul ations which
m ght have special needs for control and also be
speci al cases as far as pharmacokinetics and

phar macodynam cs of insulin. That touches on a topic
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that was nentioned in the draft, which was the
possi bl e need for doing clinical trials, and | presune
this would mainly be in Type Il diabetics, but perhaps
for adjunctive therapy in Type | diabetics as well in
vari ous popul ation groups. | wondered if anyone had
additional coments to nmake concerning special
popul ati ons which ought to be studied separately
rather than just be included in very large clinica
trials. Doctor Davidson?

DOCTOR DAVI DSON: | don't necessarily
bel i eve that we need to have special clinical trials,
but I think that the popul ations that we are seeing
nost affected by Type Il diabetes are not part of any
of the clinical trials. And unless we involve these
popul ations, we cannot claim that the drugs work
exactly the sanme in everybody. And | think instead of
havi ng separate clinical trials, | think we need to
identify African Anmericans, Latino Anericans, Asian
Anericans, and other special populations afflicted
with nore diabetes to be a percentage of those
clinical trials.

CHAI RVAN BONE: So you are saying that
rat her than having a separate trial, you would have
trials in which sufficient nunbers were included for

t hose groups to be anal yzed separatel y?
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DOCTOR DAVIDSON:  To be representative of
the U. S. diabetes popul ation.

CHAI RVAN BONE: Well, | think there are
two separate questions here. One is whether you have
got a representative popul ation over all. And anot her
is whether you have got enough people in those
subgroups to really l ook and see if they are different
-- if there response to the treatnent is different.
It seens to ne that if you are -- one question has to
do with the representativeness of the trial of the
whol e popul ation. But the other has to -- if you are
really concerned about the et hnopharnacol ogy here, the
other really inplies that you had to have an adequat e,
wel | -defined sanple size balanced between the
treatnent groups to be able to actually tell whether
t here was an et hnopharmacol ogi ¢ vari ati on.

DOCTOR DAVIDSON: | agree with you. And
if that wll require separate clinical trials, that is
the way it shoul d be.

CHAI RVAN BONE: Doctor Critchlow, would
you want to comment on which is the better approach?
To have a very large trial wth those groups

adequately represented or subspecialty trials?

DOCTOR CRI TCHLON  Well, | think it is
just as you say. If you are interested in the
SAG CORP.
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et hnopharmacol ogy and really desire to nmake separate
statenents, you either -- | nean, either way you are
going to have to have the | arge nunber, as you say, to
either make -- if you want to nmake statenents that are
specific to that group, then it is not going to matter
whet her you do a separate trial or not. You are stil
going to need the sanme nunber, whether it is part of
the trial or not. But if it is a matter of having the
representativeness of the group, then that is a much
smal | er nunber.

CHAI RVAN BONE: If you then --

DOCTOR CRI TCHLON | mean, they woul d need
to be included in the trial if you are going to make
specific statenents conparing -- making conparative
statenments as to either relative efficacy or issues
along that line. Then you would need themw thin the
trial in sufficient nunbers.

CHAI RVAN BONE: It wll probably require
a stratification or balancing procedure as well.

DOCTOR CRITCHLON If the desire is to
make those conparative statenents.

CHAI RVAN BONE: All right. Any further
coment on that topic, which is one that we kind of
went by but had been raised?

DOCTOR MOLI TCH: | think there have
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certainly been sone reports that different groups
m ght have a variant in their degree of insulin
resi stance, although not everybody has confirnmed sonme
of those reports, and therefore the drugs m ght work
differently. And | think that these kinds of studies
woul d be wel |l worthwhile.

CHAl RVAN BONE:  Ckay. Al right. | think
we have covered the topics that we had on the agenda.
Maybe we will just summarize and finish then. W have
had a |ong day and we have tal ked about a |ot of
i ndi vi dual topics. | think the overall perspective
that Doctor Flem ng gave us in the norning was very
good. That we want to regard this as part of the
process of devel opi ng gui dance for the devel opnent of
t hese drugs, and we have certainly had an interesting
and provocative at sone points presentation by Doctor
M sbin raising sonme issues that the commttee found
very interesting to discuss.

| think there were sonme sort of consensus
views that didn't require nuch discussion by the
commttee about how we would like to see the ultimte
docunent structured as it evolves, and that is to be
a little nore organized according to the type of
di abetes and the phase of devel opnent. One subject

that wasn't discussed at all was pre-clinical studies,
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but particularly for novel agents. Qovi ously pre-
clinical studies are very inportant, and | don't know
if we are at the point yet where gui dance can be given
about this area, but that will be a consideration for
the authors as well as we go on.

The maj or part of the discussion had to do
with clinical trial organization and endpoints. The
docunent which we discussed as a starting point for
today's discussion tended to enphasize Phase 111
trials, but there were energing distinctions about how
peopl e viewed Phase Il and Phase Il in devel opnent.

There was sone di fference of opinion about
the role of placebo-controlled trials in Phase |11,
although 1 think there was a general consensus,
al t hough perhaps not unaninous, that in Phase II
trials, these were extrenely inportant. | took it as
the overall view that everyone was concerned that in
Phase |11 trials, which tended to be a relatively |ong
duration of exposure, that they regarded the
protection of subjects from increased risk due to
deterioration of control of diabetes conpared to their
pre-study status as being sonething that needed to be
taken into account very seriously by investigators and
sponsors.

There were sone various strategies
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di scussed, sonme of which had to do with using positive
conparator trials, and others having to do wth
continuing to use placebo-controlled trials in Phase
11, but wth sone nechani sns i ntroduced to nake sure
that patients who were previously well-controlled were
not allowed to go badly out of control for a |ong
tine.

W had quite a | ot of discussion about the
interpretation of henoglobin A, as a primary endpoi nt
for clinical trials. It seens to be the consensus
that that remains our major endpoint, largely on the
basis of the DCCT experience and the correl ations that
t hat has provided, although this does not preclude the
enmergency of other perspectives as we g¢go along,
particularly in Type Il diabetes. But for the nonent,
gl ycosyl at ed henogl obin seens to be the nost inportant
primary endpoi nt.

The interpretation of this was enhanced
consi derably by the discussion about the inportance of
looking at the relative change in glycosylated
henogl obin as opposed to the absolute change in
gl ycosyl at ed henogl obi n percent, because this seened
to be so nicely related to relative risk reduction for
each different conplication, although of course the

proportional reduction varied from conplication to
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conplication

There was a fair anount of discussion
about what the m ni num hypogl ycem c effect m ght be
that woul d be regarded as therapeutically neaningful.
And | think the conmttee did not reach any -- or even
attenpt to reach any view as to what a m ninum
magni tude of effect mght Dbe. The point was
repeatedly nmade that very small effects appeared to at
| east have neasurabl e consequences for risk in the
DCCT st udy. So no one wanted to enunciate the
threshold. But |I think there was also a view that as
the hypoglycem c benefit of a therapy would be
smal l er, the weight given to end-organ effects -- the
t herapeutic benefit on end-organ effects mght be
gi ven consi derabl e weight, and that would have to be,
of course, very well denonstrated by a sponsor, but
that there could be sone offset there where this would
in a sense help a drug with only a nodest effect on
gl ycosyl at ed henogl obi n, although a beneficial effect
woul d still be expected.

There was sonme discussion about drugs
which acted on the end-organ effects of diabetes
i ndependent of a hypoglycemc effect, and | think
these were regarded as special and specific

i ndi cations that would not be part of what we were
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tal ki ng about generally here today.

There was quite a little bit of discussion
about the issue of drugs which reduce body fat and
t hereby i nprove glycemc control. That, | think, is
going to be an ongoing subject of discussion. But
there was sone support for recognition of these as
anti-diabetic agents as well as agents strictly for
obesity. But | think there are a nunber of
distinctions that would have to be nade about
mechani sm of action, scope of studies, and so forth
before this were codifi ed.

The subj ect of hypogl ycem as was anot her
one about which there was a substantive discussion,
and | think that we were left with the sonmewhat
frustrating view that the only events that we could
really count in a reliable way were the relatively
sever e hypogl ycem c epi sodes identified and recogni zed
in the DCCT, which were those that essentially
resulted in neurologic inpairnment such that the
patient required assistance or had a seizure or becane
unconsci ous. This is sonewhat frustrating because
everyone recogni zed the inportance of |esser degrees
of hypogl ycem a. The problem is a technical one
really that mnmeasuring the blood sugar under the

conditions when it would need to be neasured is
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problematic if the subject has to do it. It was
advocated that techniques be enployed which would
al l ow securing of a sanple that m ght be anal yzed at
a central laboratory for this purpose, and that was
gi ven sone weight and interest, although | don't think
anyone advocated that that be a required part of al
studies, but nerely sonething that would be of
i nterest and coul d be enpl oyed.

W have had sone specific di scussion about
sone specific topics such as the energing probl em of
Type Il diabetes in the pediatric and adol escent
popul ati on, concerns related to pregnancy and
gestational diabetes, and sone discussions about
patient popul ations and trial designs as well as what
| think | could put together as sonme very limted
di scussion of technical issues related to insulin
anal ogues and m xt ures.

So | think the coomttee has found this an
interesting discussion and one in which we hope we
have provi ded sone useful perspective for the Agency
as the Division goes forward to devel op gui dance. (One
topic or one idea that canme up in actually an infornal
conversation that Doctor Flemng and | had, and others
seened to be interested in the idea, is that there may

be a role for sonme specifically designed workshops to
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address sone of the particular issues in nore detail.
A nunber of these mght be imagined. | think we have
found the discussion, for exanple, of the risk/benefit
anal ysis and how we saw sort of a first glinpse of how
we mght quantify or at |east begin to think about
gquantifying that analysis a little better was a very
i nteresting one. And it may well be that the
devel opnent of this very conplicated gui dance over a
period of time, even if it turns out to be a couple of
separate guidances for different types of diabetes,
woul d benefit from that sort of nore focused
di scussion with really an expert panel on a nuch
narrower set of topics.

In conclusion, | think the conmttee hopes
that our contribution has been useful and also that we
will be |ooking forward to seeing the next addition.
Doct or M sbi n?

DOCTOR M SBI N: You didn't nention the
issue -- | think you just omtted the issue of
duration of trials.

CHAI RVAN BONE: Yes. | think there was
little quarrel with the suggestion of the one-year
trial. There had been sone controversy about that, I
gather, but it didn't seem to be a controversial

subject for the coomttee. But there was quite a | ot
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of support for longer term trials where we were
tal ki ng about essentially co-treatnent of obesity and
di abetes nellitus, and there was sone di scussi on about
ot her ways in which |onger termdata coul d be obtained
on new drugs, for exanple, in extension studies,
either open |label or positive controlled blinded
ext ensi on st udi es.

So with those points having been nmade, |
wi |l adjourn the 69th neeting of this commttee.

(Whereupon, at 4:19 p.m, the neeting was

adj our ned.)
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