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PROCEEDI NGS
DR. LOVE: Good norning. M nane is Patricia Love,
Director, Division of Mdical |Imging, Radi opharnaceuti cal
Drug Products, as | suspect nost everyone knows since |
recogni ze a nunber of persons in the audience. 1'd like to
wel conme you to today's neeting. This is our second worKking
meeting on the draft guidance for industry on devel opi ng
medi cal i magi ng drugs and bi ol ogi cs.
As you know, we had a first neeting wth CORAR, Council of
Radi onucl i des and Radi opharmaceuticals in January of this
year, and now this nmeeting is a working ng with
representatives of CORAR and M CAA, the Medical |nmaging
Contrast Agent Association. | would like to welconme you
her e.
Just a couple of words on |ogistics for those who are in the
audi ence observing. This is considered a working neeting,
and we're allowed to do this in a public forum based on the
publ i ¢ announcenent on the Wb site. W wll be working
with the representatives as selected by the two
organi zations, but there will be other opportunities for
persons to cone to the m crophone and present other issues

as the day goes on, and we would wel cone that, and that wll

be fi ne.
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Al so, other logistical issues. There are restroons and a
vendi ng machi ne across the hallway, and tel ephones, and if
anyone has any questions, please see Betty Shaw. She is
sitting at the sign-in table, and she will be able to assi st
you in any way.

Al so, as a working neeting, we're still in the process.

"Il make a few other coments |ater on when we get to the
begi nni ng of our agenda topics, but this is an ongoi ng
process of dialogue to determne what's going to be the
final conclusions on the guidance itself, and the coment
period is still open at this point until April 14th. So
this is a process step.

At that point, I'd |like to perhaps suggest that we go around
the table just to introduce ourselves, and then we can have
ot her opening comments from CORAR and M CAA. Thank you.

MS. AXELRAD: Jane Axelrad, Associate Director for Policy in
the Center for Drug Eval uation and Research

DR. RACZKOWBKI: I'm Victor Raczkowski, Deputy Director in
O fice of Drug Evaluation I11.

DR MLLS: Ceorge MIls fromthe Center for Biologics.

MR, BRUNSW CK: Mark Brunsw ck, Center for Biologics.

MR. CARPENTER. Al an Carpenter from DuPont Medical | maging

R&D.
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MR. SIEGER. Bob Siegler from DuPont Medical | magi ng R&D
MR. NUNN:  Adrian Nunn from Bracco Research

MR. MORGAN: Bob Morgan from DuPont Pharnmaceutical s,
representing CORAR

MR. CARVLIN. Good norning. |I'm Mark Carvlin, representing
t he Medi cal 1 magi ng Contrast Agent Associ ation.

MR. Kl RSCHENBAUM Al an Kirschenbaum wi th Hynmen, Phel ps and
McNamara. We're outside counsel to CORAR

MR WH TE: Richard Wite with the Al pine G oup, consultant
to CORAR and M CAA.

DR. LOVE: Thank you. Please, go ahead.

MR. MORGAN: Again, Bob Morgan from CORAR. On behal f of
CORAR, | want to take this opportunity to thank the FDA for
the opportunity to have this public neeting and continue our
work on something that started, at |east for CORAR, about
four years ago. W've made sone trenmendous strides forward
in getting to this point, and we think it's commendabl e the
way that industry and FDA has worked together. And | just
wanted to take this opportunity to express our gratitude for
bei ng involved in this process.

Al so, just for a point of clarification, CORAR
representation today is fromthe Subcommttee on Health

Care, which is made up of Nycomed Amersham Mel ancrot (ph),
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Bracco, MDS Norian (ph), and DuPont Pharmaceuticals. So the
coments that you will hear com ng from CORAR are comni ng
fromthis subcommttee, and our comments represent a general
consensus statenent, though there will be particular points
in our comments where individual conpanies nay disagree
somewhat or have a slightly different view than the genera
coments that we're making today, and they have been asked
to step up to the m crophone and poi nt out where differences
may exist to the general comments that we're making this
nor ni ng.

MR, CARVLIN. Mark Carvlin, Medical Imging Contrast Agent
Association. Good norning, and let nme add ny thanks and
acknow edgnent to FDA for what we've enjoyed up to this

poi nt, which is productive and cooperative interaction. And
what 1'd like to do is take just a few mnutes to introduce
the Medical | magi ng Contrast Agent Association and touch
upon briefly what we think are the major points which
differentiate diagnostic pharmaceuticals fromtheir

t herapeutic counterparts. So |I'mgoing to approach the
slide projector. One nonent, please.

DR. LOVE: There is a portable m crophone on the podi um

t here.

MR. CARVLIN. Are you picking this up all right? Geat.
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Thank you.

Once nore, | am Mark Carvlin, representing the Mdica

| magi ng Contrast Agent Association group. W are a recently
formed coalition which represents about 90-plus percent of
the conpanies involved with the research, discover

devel opnent, manufacturing, distribution, sales, and

mar keting of in vivo diagnostic pharmaceuticals here in the
United States. This group was fornmed, first came together
as a concept in Decenber of 1998, and we've recently been

i ncorporated, so we are a true |legal entity and we have

byl aws and el ected officers. And |I'm appearing here today
as the Secretary-Treasurer for the Medical |nmaging Contrast
Agent Association, which I'Il just refer to by its acronym
M CAA in the future.

Qur nunber one objective, our nmandate as a group, IS
education, and it is our mssion to nake clear the
properties and the unique clinical useful ness of in vivo

di agnosti c pharnmaceuti cal s.

What are these products? These contrast drug products and
radi opharmaceuticals are drugs that are used for diagnosis
and nonitoring in vivo, as enphasized in the guidance
docunent. And, typically, these relate to specific nedical

i magi ng nodalities such as X-ray in the case of i odinated
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conpounds, nucl ear nedicine that has radionuclides with
Iigands and carriers, from nmagnetic resonance i nmagi ng,
paramagnetic netal ions in a nunber of different forns, and
finally in ultrasound we have a grow ng nunber of mcro
bubbl es, mcro aerosones, and related particles that are
used for altering the in vivo appearance of an ultrasound

i mage.

FDA has worked very diligently to provide, in draft,

gui dance for industry wth devel opi ng nedi cal inmaging drug
products and biologics. And specific points raised in the
gui dance are that nedical imaging drugs are generally
governed by the same regul ations as are other drugs and

bi ol ogi ¢ products. However, as described in the guidance,
many mnedi cal imagi ne drugs have special characteristics and
hel p gui de devel opnental efforts. The gui dance docunent

di scusses sone of these special characteristics and how drug
devel opnent for nedical inmaging drugs can be tailored to
reflect those characteristics. W'IlI|l spend the bal ance of
t oday tal ki ng about those special characteristics and how

t hat can gui de devel opnental efforts.

What are those special characteristics? 1In short, | think
it's inmportant for us to enphasize that for diagnostic

phar maceuti cal s, physics and physical chem stry are al nost
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as i nportant as biology and biochem stry, which is
distinctly different fromtherapeutic pharmaceuticals.

We have small nmass doses. Typically, the diagnostic

phar maceuticals are adm ni stered one tinme or perhaps a
limted nunber of times. It's unlikely that you woul d have
a contrasting magnetic resonance i mage exam nation every day
for the bal ance of your life, or a CT or an ultrasound.

And, al so, these products are rapidly elimnated, nost of
them w t hout nmetabolism and there is near conplete
elimnation within 24 hours.

Al so, the clinical usefulness of in vivo diagnostic
pharmaceuticals is not necessarily directly related to the
drug's effects in vivo, and that's because they do have an
effect on a nedical inmge.

So how do these special characteristics inmpact on our

devel opment efforts? Well, first of all, nedical i1maging
drugs do not have clinical utility in vacuole, as | said.
Their utility is related to the nedical inmaging nodality.
And truly one of the successes in nedicine in the 20th
century--and we ook forward to that in the 21st century--is
medi cal i magi ng, as gauged here by the nunber of Nobel Prize
| aureates who earned their accolades in conjunction with

their discoveries in nedical imging. So our diagnostic
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phar maceuti cal s, nedical imging drug products and

bi ol ogics, are directly related to these scientific efforts.
How el se are we different in medical imaging drugs and
biologics? Well, | think that we can certainly lay claimto
the greatest anobunt of chem cal diversity anong any

phar maceuti cal category. And you can see here with our
periodic chart colored differently dependi ng on whet her
these el ements were used for X-ray, for magnetic resonance

i magi ng, for nucl ear nedicine, or ultrasound, or in sone
instances for nultiple nodalities, that we have thoroughly
m ned the available materials as we ook to bring in new
products. So we're chemcally diverse and our devel opnent
is related to a physical nodality.

What is the consequence for us as a regulated industry? The
consequence | think is best shown here, and that is, the
speed of discovery is remarkably brisk. And the way that |
have captured this here is to conpare how long a tinme period
el apsed between the tinme that a sem nal insight was gai ned
in a nedical discipline and the tinme when it was reduced to
practice as a pharnmaceuti cal

If we take a ook at antibiotics, it took nearly 260 years
fromthe tinme that Anton van Leeuwenhoek | ooked in his

m croscope and identified bacteria to the tinme where we
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first had a pharnaceuti cal

Antineoplastics, a little bit faster, 170 years, roughly,
fromPercival Potts and his observing of chimey sweeps and
testicular cancer, to the introduction of nitrogen nustard,
whereas, for in vivo diagnostic pharmaceuticals, it was a
brisk six weeks. And here we see that we have chem ca
diversity and nodality converging to make a very, very rapid
cycle of innovation. And this poses special challenges to
the regul ated industry, to those who pronul gate regul ati ons,
and to those of us who are bound by those regul ati ons.

O her special characteristics with nedical inmaging drugs.

As we said earlier, the mass dose ranges for nedical i1maging
drugs are dramatically different fromwhat you see for many
t her apeuti c pharmaceuticals, and what |1've done here is to
hi ghlight in yellow the active substance for representative
medi cal imaging drug products on a nodality basis. Nuclear,
the technetium 99 conplex is present in nanogram anounts.
Also, in a typical fornulation, you would have |igand or
carrier in the range of 0.01 to 10 mlligranms. U trasound,
the active conponent is a gas, depending on dose and product
that can range anywhere between 0.2 and 2 mlligrans. For
magneti c resonance, we raise up to 2 to 12 grans, and X-ray

with iodinated noieties up to 150 grans of the active is
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adm ni st er ed.

Agai n, for each one of these nodalities, we have different
devel opnental chall enges, and we'll be stressing that in our
di scussions with you through the bal ance of the day where we
see dramatic differences and simlarities anongst the

di agnostic pharmaceuticals in cells, and to antici pate sone
of the later comments, just enphasize that the anmount of the
active conponent provided for nuclear nedicine, ultrasound,
is several orders of magnitude, alnost six orders--three to
six orders of magnitude | ess than what we see in MR and
X-ray.

Simlarly, the elimnation characteristics are dramatically
different for the in vivo diagnostic pharmaceuticals. For

t he nucl ear nedi ci ne products, 100 percent elim nation, but
here we have special properties at work in that we both have
a physical as well as a biological half-life. U trasound,
the elimnation, nearly 100 percent, very challenging to
docunent because of the mnute quantities that are
adm ni stered and the T-1 half-year is on the order of

m nutes. For magnetic resonance and for X-ray, simlarly,

wi thin 24 hours we get al nost 100 percent quantitative
elimnation of the drug substance and the drug product.

So how can we work together and what is our objective as an
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i ndustry group? Well, | think it's captured here well in a
par aphrasing of a notice that recently appeared in the
Federal Register. It was in relation to a discussion about
stakeholders. It is crucial that FDA, in collaboration with
product sponsors, devel op a shared understandi ng of new

sci ence and technol ogies and their effect throughout a
product's life span. And we are asked several questions,
guestions that we need to answer in cooperation with FDA
What actions do you propose the agency take to expand FDA' s
capability to incorporate state-of-the-art science into its
ri sk-based deci si onmaki ng? Al so, what actions do you
propose to facilitate the exchange and integration of
scientific information to better enable FDA to neet its
public health responsibilities through a product's |ife?
Well, several thoughts | would like to offer as MCAA to
address these questions are the following: That is, we w sh
to enphasi ze that many of the properties--the physical, the
chem cal, the biological, and the pharnmacol ogi c properties
of medical imaging drug products--are distinctly different
fromthe therapeutic pharmaceuticals. Also, the manner in
whi ch nedi cal inmaging drug products are used by physicians
and the benefits to patients are distinctly different from

t hose therapeutic pharnmaceutical s.
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M CAA believes that these differences are so significant
that it is not always correct to apply to nmedical imging
drug products the sane or simlar neasures of safety and
efficacy as are typically used for therapeutic
pharmaceuticals. And we are interested in working with FDA
to define what neasures of safety and efficacy are nost
appropriately applied to nedical inmaging drug products.
One of the greatest challenges that we face in devel opi ng
medi cal imaging drugs is our ability to accurately neasure
the potential benefits of the use of the products, and in
part, this difficulty is due to the fact that the clinical
useful ness of nedical imging drug products is primarily
based upon qualitative rather than quantitative effects.
And certain critical features in the nedical imge or

medi cal i magi ng exam nation appear differently as a
consequence of the drug's use. The clinical useful ness of
the nmedical imaging drug is represented by the information
its use provides is dependent upon the nedical imaging
equi pnent and the nethods, the data acquisition, and it's
critically dependent upon the nedical inmaging specialist who
perfornms the exam nation and, finally, upon the nedical

i magi ng specialist who interprets the results of the

exam nati on
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This means that even though the potential benefits of use of
a nedical imging drug can be quite high, the actual
benefits derived are dependent on the least clinically
useful elenment in the nedical imaging interpretation chain.
Simlarly, the potential risks are both objective--that is,
related to adm nistration of the drug--and subjective in
nature--the risk of incorrect diagnosis.

So, in summary, M CAA asserts that all approved nedi cal

i magi ng drugs provide additional diagnostic information.
The quality and the quantity of this information depends on
the properties of the agents as well as the physiol ogy and
pat hophysi ol ogy of the tissues being inmged.

However, the inpact that this information has upon

appropri ateness of patient managenent, beneficial clinical
out cone, and the provision of accurate prognostic
information is largely independent of these intrinsic
factors. The inpact of additional diagnostic information
can vary fromnegligible to profound, depending on the role
of nmedical imaging in patient managenent and the options
that are avail abl e.

Applying criteria that have been first el aborated for

t herapeutic pharmaceuticals to assess the clinical

useful ness of a nedical inmaging drug places an extra burden
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on the entire class of these products.

Thank you very nuch.

DR. LOVE: Thank you.

MR WHITE: | just want to make it known that we'll provide
all of our slides and handouts tonorrow to the FDA

DR. LOVE: Thank you very nuch.

Are there any questions or comments for Dr. Carvlin before

we get started?

[ No response. ]

DR. LOVE: Thank you.

Good norning. Thank you. | enjoyed your comments, Dr.
Carvlin, and |l ook forward to a nunber of discussion points.
You made a few things that | was about to say a little bit
easier, so |l amgoing to nodify a little bit as | go al ong
her e.

We certainly agree with you that diagnostic products have a
nunber of issues in their devel opment that are unique in
respect to therapeutic products, and we are hoping that

we're all noving towards finding how to describe those

things in guidance and to address them

Since there are a nunber of people here today that were not
at the first nmeeting, | thought I would just take a few

nmoments to go back over very, very briefly sonme of the
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hi story that got us to where we are today. As you know,
there was a lot of informal dial ogue several years ago.
There were neetings wth the Medical |maging Drug Advisory
Commttee. There are issues that affect the guidance that
are derived from Section 122, particularly in FDAMA that
has to do with radi opharmaceuticals and devel opi ng
approaches for them There are also sone issues in PET that
we' re thinking about, but we have not determ ned yet exactly
how t he guidance is going to affect the PET product, and
that will be addressed in the approaches that are being
devel oped for PET radi opharmaceuticals thenselves. That's
from Section 121 of FDANA.

The gui dance itself, as you know, was issued in Cctober of
1998, and the coment period has been extended tw ce, but we
think that this is very inportant to do so because of the
type of dialogue that we're going to have today and the

ot her comrents that are comng in. And as you know, at the
nmorment the period closes on April 14th, and these, of
course, are just the lists of the two neetings, the one in
January and today.

| wanted to just briefly nmention a couple of key points that
came out fromthe last neeting that are going to be

certainly reheard as we go along today. One is, of course,
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the issue of the G oup 1 radi opharmaceuticals and the points
that you raised in your conment about both

radi ophar maceuti cal s and possi bly ultrasound products and
how t hey m ght be considered in that, but also we'd like to
hear about the other products as well. There nmay be ot her
safety issues unrelated to mass, unrelated to half-life that
woul d be rel evant to determ ning whether or not a product is
appropriate for consideration into Goup 1, and we want to
tal k about that today; and, also, of course, blinded read.
We'll conme nore to that in a nonent.

Also, in preparation for today's neeting, the agency has
received witten comments and questions from both CORAR and
M CAA, and we will try to address those as we go along. So
that | eads ne then to a couple of format issues for the
nmeeti ng today.

There are several topics listed on your agenda, and each of
t hem begins with an update from FDA. Wat we're going to
try to do in each section as we go along is to have an
updat e section which goes over the questions, the witten
guestions that have been presented. But the things that you
presented as proposals we will not coment on those directly
until we hear fromyou and hear the proposal, and then we'll

respond and di al ogue, because there's nore information that
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we would like to hear as we go along with that.

Al so, at the end of each one of the topics after our

di al ogue, then we wll stop and open the floor to nore

spont aneous comments fromthose in the audi ence.

Ckay. So then let's go on wth the agenda unless there are
any ot her questions or comments in relationship to the
format.

Ckay. Goup 1, there will be this update, then sone
comments from CORAR, followed by comments from M CAA

One of the concerns to us as we |listened to the |ast neeting
was that we're comng at this fromdifferent approaches,
perhaps. W're all agreeing that there's a Goup 1 and that
there's a consequence to G oup 1, and that is that the |evel
of testing and clinical trials will be decreased, but how
we're getting there may be a little bit different. So |
wanted to spend just a nonment on sonme of our thinking at the
time we were devel opi ng the approach to G oup 1. And we
heard fromyou last tinme. | think we just need to talk a
l[ittle bit nore about it. This will help us in our

del i berations as we nove towards actually finalizing the

gui dance.

We were |l ooking at G oup 1 as a set of products where the

safety profile that you' ve suggested was defined and
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justified by the data that's comng in, and the drug is
justified and docunented with sone data to show that it has
a lowrisk profile and that it, as | said, would lead to
this mnimzed safety testing in Phase 2 and 3.

W felt that that would be derived froma collective data
set that was based on the animal data confirnmed in Phase 1
wi th human PK and safety data, and that the Goup 1 would be
desi gnated at the end of Phase 1

Based on a lot of the discussions at the |ast neeting and

ot her comrents that we've received subsequent, there has
been a request for us to clarify some type of designation
process, what would you need to go through in order to get
into Goup 1.

We're still thinking about this, but it seens that sone
approach whi ch would involve a summarization of the type of
data that you have as you normally would before you go into
Phase 1 and start the first studies in humans, along with an
assessnment at the end of Phase 1. So there may be a
prelimnary designation of a Goup 1 product at the tinme the
studi es are beginning, just before the first dose is

i ntroduced into humans, and then confirmation of that, and
sone type of witten request fromthe sponsors as well as a

witten response fromus as far as Goup 1. This is stil
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under devel opnment, and we haven't really thought about it.

| would point out that a nunber of the comments that |'m
maki ng, wherei n because of good gui dance practices, we
are--and because we are still in a deliberation process and
we're actually still in an open comrent phase, we can't say
for sure exactly what our final conclusions are going to be,
but I'mtrying to share our thinking.

As | nmentioned, approaches nay have been a little bit
different, but also during the dialogue last tine it was
clear that there are sone inconsistencies or perhaps sone
areas in the guidance that will need sone clarification, and
that has to do with the sections that not only describe
Goup 1 and G oup 2 but also the ones that--there was

anot her section that tal ked about the timng of certain
phar macol ogi c studies in relation to Phase 1, 2, and 3, and
we Wil seek to clarify that.

This next slide has perhaps the heart of a nunmber of the

di scussions that took place last tine. There were several
key areas in developing the entry criteria for Goup 1 that
wer e under discussion. That was the dose nultiple, whether
or not there should be sone focus on the length of tinme it
takes for a product to be excreted, and the comments that

were just made about the use frequency and then what types
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of studies should be done in animal nodels, one or two
species, and then in the human Phase 1 study whether for
radi opharmaceuticals there should be just followup of the
radi oactivity. And, of course, there was a difference in
this dose nmultiple.
We've done a | ot of thinking about this, and we're still in
a thinking process, but wanted to share at |east where we
feel we are at this point in tinme. Nunber one, we do agree
that sonme decrease in the dose nmultiple could be justified.
Exactly whether it's going to be dowmmn to 1 to 125 or not at
this point is not clear, but we feel that and intend to
decrease the dose nultiple.
As we go along today, we'd like to hear a little bit nore
di scussion on the NOUEL, the no observed unexpected effects
level. It seens that it possibly woul d have a consequence
on that final phase of what's the clinical testing that
woul d be done or not done. So we need a little bit nore
di al ogue about that.
As far as the half-life, again, if we focus on
radi opharmaceuticals, we think we understand sonme of the
concerns or goals that you had in noving towards a |l ess than
24-hour elimnation half-life. But on the other hand, it

seens that it mght just be a little restrictive. There may
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very well be products that have a | onger elimnation
half-life that are equally as safe. So we'd like to talk
about that a bit, and understand whether that 24 hours is
perhaps relating to your other recomrendati ons on the
clinical testing for clinical nonitoring within a 24-hour
period or is there sonme other thinking that's going on
there, driving that particular recomendation. So we'd |ike
alittle discussion about that.

As far as the frequency of use, yes, it makes good sense
that the actual intended use of the product, particularly if
you' re giving nore than one dose for the purpose of the

di agnostic study, then that's inportant and that woul d be
considered in this process.

These two i ssues about whether or not the repeat dose is
given within 10 tinmes the mass half-life or wwthin--or if
the dose repeat--total mass is less than 2 percent of the

t her apeuti ¢ conmpound, we | ooked at those nore as di scussion
points, things to think about or exanples. But when you
start to get very specific about it and start to do the dose
mul tiples and the half-life and do cal cul ati ons, then sone
of these can cone right up to basic repeat dose, standard
repeat dose kinds of criteria that have been di scussed in

ICH So I'"'mnot sure and |I'd |like to ask whether or not you

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

were really intending this to be one of the Goup 1 entry
criteria or is this just an exanple that was being given.

As far as expanded acute and repeat dose studies and the
rest of these, these are things that we probably could
address in waivers and describe certain conditions in which
sonetimes one study m ght be appropriate, sonetines two

m ght be needed. A lot of that is going to depend upon the
drug, its nmechanism of action, the potency of the product,
and a nunber of other related issues, because | ow nass nmay
suggest safety, but also if it's a very potent product, then
the | ow nass issue begins to go away or justification begins
to go away. So there certainly nay be situations where one
study could be justified. Also this repeat dose study from
our perspective provides nore information than just issues
about accunul ation f dose.

The singl e dose expanded acute study tells you whet her or
not you will have an insult to a target organ on the basis
of one large dose of drug. And it's also useful in

determ ning what the starting dose would be. The repeat
dose study provides information on the targeted organ
sensitivity, gives us some suggestion about perhaps a
certain subpopul ati on naybe nore at risk and that m ght not

be detected or suggested by an expanded acute study. So in

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

singl e dose studies--or single dose drugs, this repeat dose
study gives us other information to identify target organs
that would be following during the initial safety studies in
humans.

But on the other hand, there may be sone information that
you m ght have in certain situations that conmes from ot her
sources, other use of the drug, other information that you
m ght have fromin vitro testing, other information that you
woul d have fromjust the basic selection of this drug, its
physics, its chem stry, biology, or pharnmacol ogy, that could
cone into play here and help us in making sone of these
assessnments on an individual drug basis. So waivers m ght
be appropri ate.

The same is true for species. There are certain species
differences, so if you sel ect one species, our question to
you woul d be what information would you be providing that
woul d suggest that that species is the nost appropriate
species to predict the outcone in humans. And, again, that
woul d conme fromother preclinical work that you woul d be
doing in the drug devel opnent process. So those are things
that m ght be able to assist us in this area.

As far as radioactivity only, again, there may be sone

situations where this could be justified on the basis of
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other existing data, as | was just tal king about, in vitro
studies. You're suggesting that many products are not

nmet abol i zed, so what data are available just to show t hat
the product is not netabolized? Those would be the kinds of
things that would be submtted to justify your Goup 1 and
the fact that you would only need radioactivity foll ow up
only.

On the other hand, | think you asked us a question about
assay limts of detection, and you suggested or asked
specifically whether 1 to 100th or one-tenth of the

adm ni stered dose woul d be a reasonable justification for
not pursuing a netabolic speciation of a product. That

m ght be, but | think you' d really need to tal k--go further
into i ssues about what's the total Iimt of detection of the
assay that you' re using, not just |ooking at one-tenth or
one- hundredth of an adm nistered dose. The issue is much
nmore conplex. | think your question to us we take as what
woul d be an appropriate approach to justify a limt of
detection that prevents you frombeing able to do
speciation. | think that would be an approach we woul d
favor nore, so just sone data, specific data that you have
fromyour assay nodel, what have you done to test and put

controls in there to show what your actual limt of
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detection m ght be, thinking about other things in terns of
total volune of dilution of the drug when adm nistered to
the body or whether you're testing it in urine, what woul d
the dilution be, and then giving us nore details to justify
what you m ght do there.

Movi ng on, the other question, of course, then, is: Wat
does this all nean when you get to the clinical Phase 2 and
3 studies? To sone extent, it's a little hard for us to say
t hat because we're still in an ongoing di al ogue about what
are the different pieces that will conme fromthis particul ar
puzzl e and how are they going to relate. And |I think part
of what we have to do is sort out exactly what this neans.
Are we going to a very specific category, you're either in
or out on the basis of a very precise set of data? O is
there going to be sone flexibility fromthis data set that
all ows us to nake sone of these other assessments? How
woul d we consider alternative information if it's not from
one of those studies?

Alot of that is what we're thinking about in ternms of
what's the final definition and what's it going to nean.

Qur assunption fromour dialogue fromlast tine is that you
would like to have a very clear set of information, clear

set of criteria. This is what gets Goup 1. |If you neet
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those criteria, this is what the consequence is. |If you do
not neet the criteria, then it's Goup 2.
Having said that, we would be noving towards finalizing that
definition and comng up with the clinical nonitoring. To
sone extent, it's not clearly exactly what it's going to be.
We need to tal k about whether it's really a 24-hour
monitoring on the basis of a half-life. |If the half-life is
going to be one of the criteria as tal ked about here, then
that m ght be reasonable. If it's not, then we would have
to think about sone type of multiple of the half-life and
use that as a target perhaps for the |l ength of nonitoring.
Al so, to sone extent, dependi ng upon what conmes out of the
saf ety pharnmacol ogy studies or not, there may need to be
sone nonitoring just specifically targeted to the nmechani sm
of action of the drug. So let's say that the drug affected
cal cium channel s, then we would certainly want conprehensive
monitoring of the EKG but perhaps not other things so
conprehensively. So that's along the lines of our thoughts
at this nonent in tine, and we'll be listening to you as the
day goes on.
| also just wanted to summari ze the questions that | was
mentioning as we went through this. W're interested in

sonme nore comment on the rationale and intent, how you pl an
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to use the NOUEL, and sone clarity on the half-life issues,
both in relationship to the entry criteria and whether the
half-life for the 24-hour nonitoring, is this half-life of
the radioactivity only, is this half-life of the biologic
effect, how are you considering both of those.

That concl udes ny comments now for this, and if you have
sone questions, I'll take them O herw se, we can go into
your presentations.

MR. KI RSCHENBAUM  Are your slides avail abl e?

DR LOVE: Yes.

MR, NUNN. Okay. | promse not to be as wordy or as

| ong-wi nded as | ast tine.

How do you use our proposed NOUEL criteria? The gui dance
docunent proposes that the nonclinical dose fromwhich the
mar gi n of safety for the clinical dose should be cal cul ated
should be with the no observable effect level. This
inplies, to us at |east, that any observed effect is a
safety issue. W believe that this is not so and antici pate
that there may be a variety of effects in different classes
that nay be observed but which would not be rel evant from
the safety point of view, i.e., they would represent a | ow
ri sk and should not be used to calculate the clinical dose

for G oup 1 nenbership purposes.
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For instance, transient taste perversions is a not uncommon
effect after adm nistration of a netal -bindi ng conpound, yet
it hasn't been classified as a safety issue when it cones to
high risk. Transient changes in the production of body
fluids, such as saliva or tears, mght also be such an
event. Drowsiness is a comon feature of decongestant but
is not a safety issue per se, a life-threatening or serious
one. O pain at the injection site from-you know, you pick
up a blunt needle or sonething, | nean, does that really--do
you really consider that that is sonething that should

excl ude a conpound from being G oup 1?

So, in general, there nmay be pharnmacol ogi cal effects
resulting fromthe adm nistration of radiol abel ed

phar macophore that are present at | ow dose but for which the
dose response profile is shallow and well defined, and thus,
they do not represent a safety issue.

Now, to acconmpdate the possible occurrence of effects that
are not relevant safety issues, the last tinme we suggested
the use of the NOUEL, or no observabl e unexpected effects
level. So this is designed to enconpass all those

bi ol ogi cal effects that may be produced by the drug but for
whi ch there are no safety consequences. And when | say

saf ety consequences, |'mtal king about high risk.
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However, it mght be better to use an acronymthat is
already in use in the therapeutic field, which is the no
observed adverse effect level, the NOAEL. No matter what
the acronymis, CORAR feels that it's reasonable to accept
that there are sone expected observable effects that do not
represent a high or unknown risk and which should not be
used to set the clinical dose to m ninmal toxic dose
threshol d and, therefore, Goup 1 nenbership.

Turning to what the threshold should be, there is already in
the literature an accepted normfor the relationship between
the NOAEL and the upper band for initial clinical dose for a
Phase 1 clinical trial for a therapeutic drug. And this has
an i npeccabl e source. Consideration for toxicology in
studies of spr-(?) drug product by, it |ooks |ike, half of
t he FDA--but, anyway, this article states that the upper
bound for the initial dose for a Phase 1 clinical trial in
generally a fraction of the NOAEL in ani nals.

Traditionally, this fraction has been calculated to be |ess
than one-tenth the NOAEL in rats or one-sixty the NOAEL in
dogs. Generally, a smaller safety factor is appropriate for
conpari sons based upon body surface area, and that's what we
normal ly do, and with fi-(?) that neans you divide by seven

for rats. And when aninmal toxicity is reversible and
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readily nonitored in humans, escal ation to doses above the
ani mal NOAEL nmay be acceptable. These are direct quotes
fromthe paper.

Now, our past experience wth radi opharmaceuticals has been
that little or no biological response in aninmals is detected
at doses up to about 50 to 100 tinmes the human dose. Based
upon this evidence, CORAR believes that to be included in

G oup 1, the NOAEL--not the NOUEL--as appropriately adjusted
in suitable animal species should or could be about five
times the maxi mum dose and doses to be used in the initial
human studies. So for going into Phase 1, it woul d appear,
based upon therapeutic nornms which are already out there,
that we could go down to about one-fifth of the NOAEL.

For continuation in Goup 1, there should be no significant
adverse events in the clinical trials, of course, and there
shoul d be a denonstration in animals that the human
dose--you know, perhaps we shouldn't go as | ow as one-fifth,
but, you know, 25 tinmes |less or sonething |Iike that.

Now, | can see the vultures already gathering--

[ Laught er. ]

MR NUNN:. So let ne just finish this last one. So assum ng
t he acceptance of the idea that there are sone expected

observabl e effects that do not represent a high or unknown
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ri sk and which should not be used to set the clinical dose
to a mniml toxic dose threshold, we need to define what
the characteristics of those effects mght be. And this can
be done either by exclusion--it's not sonething that is a
clinically adverse or serious adverse event fromthe MedORA
term nol ogy, or by inclusion, events such as taste
perversion, transient dryness, dry nouth, et cetera. So
what we're saying is every event you get--and we know we
have to record | ots of events--is not a high-risk event, and
we need to define sonehow, either by inclusion or exclusion,
what those events are.

DR. LOVE: Just before we go to the specific questions,
coul d you put back the first slide just to make sure we
under st and your proposal? The precedi ng one.

MR. NUNN. This one here?

DR LOVE: Yes.

MR. NUNN: Just the bottonf

DR. LOVE: Right, just the bottom

So you're saying Goup 1 entry then is based upon one-fifth
of the maxi mal human dose, the NOAEL is one-fifth of the
maxi mal human dose to start, and then to continue--

MR. NUNN:  You'd obviously have to have no significant

adverse events.
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DR. LOVE: Right, but the second--the end of that sentence
says there's a denonstration--so you're doing two things?
You're |l ooking at a one-fifth and a one-twenty-fifth?

MR. NUNN:  Well, based upon the literature data, it seens
that the therapeutic people allow in sone instances to go
into Phase 1 with an even smaller nultiple than we were
consi deri ng.

DR. LOVE: | understand, but before | go to that, | just
want to make sure | understand this. So to start in Goup
1, it's a one-fifth nultiple, and to continue in Goup 1,
meani ng by the tinme you get into Phase 2 and 3 you would

al so have to have a one-twenty-fifth nmultiple, is that what
t hese two sentences are sayi ng?

MR. NUNN:  What |'mthinking of is the diagnostic index.
Comrercially, | would obviously be unconfortable nyself if |
had a very small diagnostic index and wanted to go all the
way through with, you know, next to no testing, obviously.
And so | think this is an acknow edgnent, but | think that
if you want to continue with reduced studies, then you m ght
need a higher one. But to get in--and if you then have no
human adverse events at all, then it seens that you should
be able to continue.

DR LOVE: So Goup 1 to start is one to one-fifth. To
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continue, it's a conbination of absence of adverse events in
Phase 1 and a one-twenty-fifth nultiple--

MR NUNN. O sonething |ike that, yes.

DR. DeGEORGE: | think, since nmy nane featured prom nently
on the list up there, I need to nake sonme comments about
t his.

DR. LOVE: Can you introduce yourself?

DR. DeGEORGE: Joseph DeGeorge, Associate Director for

Phar macol ogy, Toxicol ogy, Ofice of Review Managenent.
Before | actually address that, | want to point out one
thing. | think if we're tal king about blunt needle trauma
presumably that isn't occurring. Hopefully you' re using

ni ce needles for animal wel fare purposes, and, in fact, one
woul d expect if it did occur, it would occur randomy and
woul d not be associated with the chemcal. So that clearly
is not a confounding factor for a no adverse effect |evel or
a no effect level, for that matter.

The issue of the adverse effect |evel versus the no effect
level, clearly there are sone expectations of pharnmacol ogic
activity for sonme pharnmaceuticals, but even those can be
consi dered adverse effects if such that one m ght believe
they woul d proceed to be an adverse event in human if

occurring at a greater |level. For exanple, hypotension, a
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slight | owering of blood pressure, may not be a problem but
if you cause severe hypotension, that can, in fact, be an
adverse effect. So, clearly, even in that range where we
woul d accept sone change and call it a no adverse effect

| evel, there's a qualitative assessnent of that as well.

In terns of the nunbers you put up here for starting doses
and uses of NOAEL, this is actually designed for

t herapeutics where, in fact, the dose selection is based on
repeat dose testing in the animal nodels, not based on a
singl e acute dose study. And so there clearly would be very
di fferent margi ns being discussed if one were tal king about
single dose, which | think also was originally talking about
acute dose levels and the factor, not repeated dose two
weeks, four-week studies, and selecting an initial dose in
humans. Cearly, these nunbers woul d be decreased by
significant factors as a result of that repeated dosing if

t he product had effect.

So those nunbers that you' ve extrapol ated, even for single
dose therapeutic adm nistration, would be nuch, nuch | ower

i f based on acute dose selection, and, in fact, the FDA does
al l ow acute single doses in humans based on acute dose dat a,
but we do not use the nunbers as described up there. W use

a nmuch nore conservative approach along the |lines of 50,
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100, in that order of nagnitude.

DR. LOVE: | think another issue that is of concern to us
when we ook at a nmultiple like this is that the nmultiples
al so assune a very conprehensive clinical test nonitoring
program so that, yes, you have a | owdose nultiple but you
al so have a very conprehensive clinical nonitoring. And
that's part of what | was tal king about. W have a bal ance
i ssue here. |If you decrease animal toxicity, safety
tremendously and then you al so decrease clinical testing,
then either you won't find anythi ng because you' re not

| ooking for it, or you'll only find things |like severe
anaphyl axi s, shock, things that rise above a certain |evel
of observati on.

Qobvi ously, we don't want to be on either end of those
spectruns. We're trying to find a bal ance in between that
considers what's the appropriate starting dose, what's the
dose nultiple, and then what do you need to nonitor. So
that's the other aspect.

Sonme of the other points you were nmaking in the beginning,
think we would tend to--we certainly understand the issue
about taste and tearing and other things of that sort. But
those are things we wouldn't necessarily see in aninal

testing, anyway, because animals wouldn't tell us about
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taste perversion.

MR. CARVLIN.  Not by single dose.

DR. LOVE: No. So, at any rate, those are probably not the
kind of events we're tal king about, anyway, in terns of
maki ng these assessnents, in ternms of what's the starting
dose nultiple and the |ike.

Joe, could you talk a little bit nore about the single dose
approach in single dose therapeutics where it's still one
dose? oviously, the mass, and there's a certain expected
difference in terns of the effect of the drug, but could you
talk alittle bit about the starting dose?

DR DeGEORGE: Well, | can talk a little bit about it. |
mean, it's not a clearly defined absolute FDA policy, so |
have to talk about it in generalities. And Jane is |ooking
at nme very concernedly here.

Basically, we expect that when we do do acute dose studies
in animals to support acute dose studies in humans, we have
an ot herw se | arge database that includes both rodent and
non-rodent testing in all cases. It includes |arge safety
phar macol ogy studi es, whole batteries of those as
appropriate. GCenerally speaking, we have good estimation of
ki netics so we know sonet hi ng about are there differences

across species that we may have to worry about. There tends
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to be a significant pharmacol ogy battery so you know what

ki nds of effects one m ght expect based on the

phar macol ogi cal properties, binding, et cetera, across the

species. So brought to the table with that is a significant

dat abase.

The way it is nost often used where that database does not

exist is in oncology where we're treating people who are in

their initial studies who have short |ife expectancies and

have an antici pated need for having sone therapeutic effect.
In that setting, we do not use these very--what one m ght

call very conservative, or at |east appropriately

conservative for normal volunteers. And we use nuch higher

dose levels, and we bring less data to the table. But there

we think there's a risk/benefit that has to be wei ghed and

j udged.

For standard studies, we don't generally get that

information. So we get a nuch broader data set in addition

to acute tox testing, and it is usually, in fact, a setting

where there are multiple very simlar chem cals which have

all been put through this sane data set where a conpany

woul d want to decide which product to bring forward into

| onger devel opnent after getting some initial human dat a.

MR. NUNN. We have had di scussions about this in the past
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that in the future in nuclear nedicine we anticipate and it
is being shown right now that many of the

radi opharmaceuticals will have the sane pharmcophore as

exi sting therapeutic drugs. And | think we' ve agreed that
we can use the dose response tox/path profile of those other
exi sting drugs, of which there's a |arge body of animl and
human data, and say we woul d expect based upon that profile
that this radi opharmaceutical would have a certain effect.
DR RACZKOWBKI :  Yes, |--

DR. LOVE: (Go ahead.

DR. RACZKOWMBKI: 1'd like to shift gears a bit to be sure
that | understand certain aspects of your proposal in terns
of--fromthe clinical side, in terns of the safety
monitoring. You used an exanple in Phase 1 studies of types
of adverse events such as taste perversion, transient

drowsi ness froma decongestant, or pain at a site of
injection, that won't be considered nmajor safety issues.

And | think there are two aspects of that proposal that 1'd
like to get clarification on.

On one level, you seemto be inplying that certain adverse
events can be classified as |low risk versus high risk,

per haps based on the seriousness of the adverse event or its

severity. AmIl correct in understanding that?
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MR. NUNN:  Yes. Wiat I'msaying is that nowhere in the

exi sting guidance does it exclude sonme lowrisk events from
being relevant to a safety profile, and we'd |like to have
that in to say that there are sone expected events based
upon known pharmacol ogy that you m ght see which are not
life-threatening and which you know dose response curves
based upon therapeutic drugs which you will see, perhaps,
whi ch should not be factored into the risk equation, if you
like, or when they're factored in, their prom nence is

smal |

DR. RACZKOWSKI :  Well, the other comment | wanted to make
was that the exanple of pain, for exanple, is sonetines
viewed as being a tolerability issue as to whether a patient
tolerates a drug, although in the broader sense, when it's
captured in clinical trials, it's included typically as an
adverse event or a safety issue. But sonetines we' ve seen

t hat broken out as to whether the patient tolerates the drug
adm ni stration or not.

The ot her question that | have has to do with the adverse
events that are captured during Phase 1. You said that they
coul d be consistent, for exanple, with the MedORA
term nol ogy. Now, the MedORA term nol ogy not only includes

adverse events that m ght be reported by a patient, for
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exanple, if a patient feels irregular heartbeats,

pal pitations, they mght report it as such, but it m ght

al so--but MedORA term nol ogy al so includes the specific
results of |aboratory testing, for exanple, the results of
an EKG certain types of arrhythm a, whether or not they're
experienced by the patient. Another exanple m ght be

el evated liver enzynes for a drug that affects
the--potentially injures the liver even though the patient
may or may not be aware of that. And in your proposal, were
you primarily referring to events that woul d be reported by
patients, or were you inplying that there m ght be sone sort
of broader, nore extensive nonitoring, including clinical
and | aboratory testing care?

MR. NUNN: Yes, in Phase 1, we have never proposed that
there should be no testing of--no lab testing, clinical
testing of the patient. Qur suggestions were that the
length of tinme we have to test is excessive, but the testing
woul d still be done until there's a return to pre-base--you
know, baseline or pre-injection levels. So, no, we're not
just relying on whether the patient tells us that sonething
has changed or not. W're |ooking at the | abs as well.

But | would reiterate that as the guidance is witten right

now, in ny Machiavellian node, there is nothing that says
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you wi Il not say that we cannot get into Goup 1 because
there was pain at the injection site. And we feel alittle
vul nerable in that respect, that we would like it defined a
little bit as to whether there is an unacceptable event or a
response versus where there's a reasonabl e event.

DR. RACZKOWBKI: Well, | have an actual question regarding
how t hat determ nation can be made. |'Il use the exanple of
dry nouth. For exanple, dry nouth may be due to
anticholinergic effects of the drug, and if a drug has very
significant anticholinergic effects, that could really be a
safety problem So to rely on the adverse event which is
the end product of perhaps sone underlying pharnacol ogi cal
effect may not get at the potential seriousness or
inplications that are underlying that adverse event.

MR. NUNN: | understand, but that is ignoring that if you
have a drug which is a known pharmacophore, you've got a
musculinic (?) receptor binder, you know that that wll
produce certain effects based upon the therapeutic profile
that you' ve got in animals and in man. And we've di scussed
before that if you can show what the relationship is between
your conpound and the literature, then you can quite well
denonstrate a dose response profile.

DR. RACZKOWNSKI : Okay. If there--again, this is for
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clarification. |If you have a drug wth known, let's say,
phar macol ogi cal effects, in the clinical safety nonitoring
program woul d CORAR or M CAA be receptive to the idea of
doi ng sone sel ective nonitoring based on the known

phar macol ogi cal effects of the drug, perhaps in Phase 2 and
Phase 3, for exanpl e?

MR NUNN: Well, you' d do it in Phase 1 as well.

DR. RACZKONSKI : Right, sure.

MR. NUNN:  Obviously, if you injected a nusculinic binder
and you got dry nouth, you wouldn't be surprised. |If you
injected a bone agent and got dry nouth, then that would
really get your attention pretty quickly. And that's what
we're trying to say, that there is a | arge body of

phar macol ogi ¢ i nformati on out there that we should be able
to use to select what is an expected response and what is an
unexpect ed response.

DR. RACZKOWBKI : Based on the underlying pharnacol ogy of the
drug?

MR NUNN:  Yes.

DR. RACZKOWSKI :  Thank you.

DR LOVE: \What woul d you consi der--how woul d you consi der
the severity of that expected event in the assessnment? |Is

it just--in other words, if you had one--if this no
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unexpect ed approach, not so nuch the NOAEL, but the no
unexpect ed approach, if you had an expected event but it was
severe, how would you consider that in your assessnent
versus the same event but | ess severe?

MR. NUNN. By definition, a severe event is a severe event.

| f you have a transient 10 percent change in heart rate,
let's say, that m ght be seen as being a lowrisk event. |If
you had a 20 percent drop for two hours, then, you know,
that I think would be much nore classified as sonme prol onged
phar macol ogi ¢ effect.

DR DeGEORGE: | just want to nake a comment. | think it
woul d be useful to nove away fromthe NOUEL. | don't think
anybody understands really what that is because it's
expected, nmaybe, it's expected that this is a | ethal
conpound, then that can basically be at sone dose |evel
therefore, an expected event and, therefore, not unexpect ed.

So | think that that's not appropriate term nology. The
NCAEL is a clearly defined termin toxicology. It neans
antici pated events can be included as |long as they're not
severe or significant or likely to have an adverse effect.
It al so neans unexpected events which occur at such | ow
frequency or | ow severity or incidence that it's not

considered a significant adverse event. And there's a | ot
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of literature around that that can be relied on. | think
there isn't for the other term nol ogy.

The one point | did want to nention, you brought up the

i ssue of the pharmacophore, and the pharnacophore clearly is
an inportant consideration, but also so is the nol ecul ar
structure, because we all know you can nmake relatively m nor
substitutions in the nolecular structure and significantly
change t he pharmacol ogy of the underlying pharnacophore. So
one has to consider that in addition to how nuch reliance is
given to the other data, depending on how nmuch of a change
has been nmade to the pharnmacophore itself.

MR, NUNN:  Yes.

DR. LOVE: W've tal ked about a nunber of different things
here in relationship to this. 1'dlike to try to get a
l[ittle sense of --nunber one, it seens that you're noving
fromthe NOUEL now to this recommendati on of using the
NCAEL. Is that correct?

MR NUNN:  Yes, | think we'd all be nore confortable with
usi ng sonething which is actually in the literature.

DR. LOVE: (kay.

MR. NUNN:. The only reservation | have is that we should be
cauti ous about applying the existing NOAEL for therapeutic

drugs directly to diagnostic drugs. W nust nake sone
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adj ust ments because we're dealing wth diagnostic not

t her apeuti c drugs.

DR. LOVE: | think a nunber of the features of the products
that were nentioned earlier are certainly things that we
woul d have to think about. | think also we have to think
about the fact that the dose nmultiples that at |east were
identified in the article are made on an assunption of
certain clinical testing consequences that normally occur in
those clinical trials. So as we nmake an adj ustnent here,

| ooking at what's the difference in the clinical

nmoni t ori ng- - because we're actually tal ki ng about sonet hing
new now. W' re changing the nonitoring in Phase 2 and 3,
and so, in a way, sonme of the existing nmultiples may not be
directly relevant, and we'll have to sort through this to
figure out what are the nost reasonable dose nultiples to
get started in Goup 1. You' ve actually just made anot her
proposal also here, and that is that there are two different
dose nultiples. One is to start in Goup 1, and one is to
stay in Goup 1.

MR. NUNN:  Yes. |'mnot suggesting--1'"mputting this up for
di scussi on.

DR. LOVE: And that's fine.

MR. NUNN:  |I'mnot suggesting that 25 tines is the correct
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one, in the sane way that |I'mnot saying that if we can go
with one to five diagnostic index all the way through.

DR. LOVE: | understand and | appreciate that. Thank you.
There are other things sonetines that cone into the dose
mul tiples, and sonme of that m ght depend upon the drug that
you' re seeking. Let's say you have a receptor, and we

tal ked about species issues and the fact that there may be
sone very different receptor binding or affinities wth one
speci es or another and in humans. Wen you get into
sonet hi ng that becones that--that adds another |evel of
conplexity to this, how m ght you propose that that's
consi der ed?

MR NUNN: If we were to rely on the body of literature
which is already in existence for therapeutic drugs, the
phar macophore, captopril, an ACE inhibitor, let's say, if we
were to radiol abel that, then obviously one of the things
that we woul d do before--when we selected the drug is we
woul d conpare things like the binding to a receptor or
enzynme in animal cells or transvected cells or human cells,
and to see what the relationship was. | nean, that is going
to be one of the ways that we will test the efficacy of our
conpound. So | think we'll have that information already,

sone crossover.
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DR. LOVE: And you'd use sone of that to determne which is
t he appropriate ani mal nodel and then | ook for your ratio,
your dose multiple, and the appropriate nodel.

MR. NUNN: Yes, yes. | nean, for instance, if you had a
receptor binder where the therapeutic drug--or the

di agnostic drug had a much | ower--or nuch hi gher efficacy,
much hi gher binding constant, for instance, you know, that's
obvi ously going to be...

DR. DeGEORGE: How woul d you see that being witten into the
gui dance, actually, since that's really in the real m of

phar macol ogy where at | east the agency is not--under our
regul ati on does not specifically require certain types of
phar macol ogy studies? That's not part--we're supposed to

| ook at the safety aspect. W're supposed to rely on the
nunbers that you sort of put up here. Cearly, we do rely
on them when we get that information.

MR NUNN:  Yes.

DR. DeGEORGE: But that's sort of how you nodify from an

exi sting data set rather than actually underlying foundation
of it is.

MR NUNN: | don't think you're precluded from using

phar macol ogi c data to support a safety issue.

DR, DeGEORGE: But in considering establishing some nunber
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that is a threshold where in the absence of this additional
data that threshold may not be appropriate, how would you
propose we include that in the guidance, that that
informati on woul d be essential in establishing sone | ower
nunber or sonething like that? Wuld that be an approach?
MR. NUNN: | think you woul d have to denonstrate--if you're
going to use existing pharmcophore data, you have to
establish a link between your conpound and the body of
dat a- -t he conpounds which represent the body of data. So in
my exanple, if you took an ACE i nhi bitor and pharnacophore
and attached a technetiumkelate to that, you would have to
denonstrate that your technetium conpound behaved |ike an
ACE inhibitor in binding and things |ike that and what the
strength was, what the relative efficacy was. | nean,
that's sonmething we woul d do anyway because if we were
targeting that sort of drug, we'd want to know t hat

i nformati on.

DR, DeGEORGE: But you may do that for human, but it

woul dn't al ways be the case, and you'd go back and | ook at
your animal nodels to make sure that the safety you're
assessing in that is also showi ng the sane change. | nean,
maybe you woul d, but | don't know that we would be able to

know t hat wi t hout the dat a.
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MR. NUNN: Yes. Five years ago, | think it was nuch
sinpler, but now that we can put transvect cells and things
like that, it becones nuch nore conpli cat ed.

MR. CARPENTER. Al an Carpenter. One possible answer to your
question may be--and this is just for discussion--my be

t hat by exception, where there are recogni zed to be no
appropriate animal nodels or where there is not a known

anal ogy between a human receptor, for exanple, and an ani nal
receptor, that there should be a basis on which to require
an exception, sonme different kind of nmultiple. But where
the receptor is well understood and the nodels are
established and the validity of the receptor target in
certain preclinical nodels is understood, certainly a fixed
mul ti ple would seemto be possible as a baseline.

DR. LOVE: One thing that we've been thinking about is:

VWhat is the approach that we would need to take to be able
to define a category of products that would need the limted
testing, where we wouldn't have to do a |lot of the

bal anci ng, al though exactly what you describe is what we end
up doing nost often when we're | ooking at studies, and part
of that is the challenge of witing a gui dance because we
start thinking about all the different exceptions and

al ternatives and how to bal ance once thing to another. And
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the idea of witing in the exceptions and the way to bal ance
it sort of appeals to us because that's what we do, but
we're also trying to respond to the request to define this
in a very clear way.
Let me just put one other thing on the table for the nonent,
and that is, in Goup 2, our feeling is--it's not that
it's--Goup 2 doesn't nean that you absolutely have to do
everything all the tine. There still is a great deal of
roomto nodify or target the evaluation in Goup 2 on the
basi s of netabolism what we know about the drug and such.
It may nean that there are maybe nore conprehensive safety
nmoni t ori ng perhaps because a dose nmultiple is not what we're
tal king about. But, still, the nonitoring could be |imted.
It doesn't nean that it has to go on for several days.
It's still whatever is appropriate for the drug.
So what you're tal ki ng about now, where naybe we don't know
an answer to sonething in the situation that you're just
descri bing, but you want to see that as sonething that is
witten as an exception for Goup 1, or would you rather see
that witten as this is a Goup 2 with nodification?
Because, you know, we're getting into a lot of--it brings us
into alot of "what if" types of scenarios. |[|'m]just

curious what your thoughts are.
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MR. CARPENTER | think it clearly depends upon the body of
literature and what is known about the particular targets
that you're going after, and | think it would be appropriate
where, if there's an established body of literature and
understandi ng of validity of the preclinical nodels, to have
a fixed multiple as sort of an entry criteria; but, by
exception, where there isn't that type of established |ink
between the preclinical nodel in humans, that it would be
appropriate to have an exception for sone limted additional
testing or perhaps sonme requirenent for a different

multiple. But certainly there nust be a baseline at which
where the nodels are well established and the receptor or
the target is well understood in preclinical nodels as being
consi stent wth human pharmacol ogy and expression of a
receptor, and we ought to be able to nake the determ nation
that a fixed nmultiple is okay.

DR. DeGEORGE: Mark, | just want to clarify. W
understanding is that you woul d basically be |ooking at the
established literature, the relevance of the nodel in the
animal setting as well as in the human--

MR. CARPENTER  Yes.

DR. DeGEORGE: --predicted human outcone, and actually doing

studies with your nodified nolecule to actually make sure
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that the relationships were still intact between those two
nodel s. Because depending on how you chem cally nodify your
ligand or your entity to nake it so you can use it as an

i magi ng agent as opposed to a pharnaceutical, there could be
changes and substitution and |inkages and all these other
factors. Are you still then going to do sone specific
studies to make sure that the relationships still exist as
they were for the well-defined pharnaceutical, for exanple?
MR. CARPENTER As a threshold, obviously, you have to show
that you're targeting what you think you're targeting and
that the issues about nodification shouldn't really have a
bearing on that, as |long as you understand what the target
is and its relationshi ps between humans and ani mal s.

DR DeGEORGE: Well, let nme give an exanple that may make it
clearer, and I'l|l pick a very sinple one. Wat if you
substituted a fluorine for a hydrogen for sone imaging
process and there nowis a difference in that the standard
product having a hydrogen had a rel ationship between the

ani mal and the human receptor in terns of binding affinities
that differed by a factor of 10, and now you put a fluorine
on there and the affinities differed by a factor of 100,

al though it still bound to the sanme target? In that

setting, would we--the relationship that was stil
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activating a receptor in both cases, but the binding
constants had significantly--were significantly different
due to nol ecul ar structure of the receptor itself.

So under that setting, would you be saying that here's a
case where we're going to have to do additional work now?
Does that kick you out of this |lower threshold, or do you
stay in that |ower threshold know ng that the ani mal node
where you' ve done your toxicology study is really |ess
sensitive per se than naybe the human nodel m ght be?
Differentially | ess sensitive.

MR. NUNN: | think as you have--as you know what the
relationship is, you can use that when you build your case
for what dose you're giving to say whether there is a risk
or not that you'll nove into uncharted territory.
Qoviously, in this hypothetical case where there's a factor
of 10 difference between animal and man, it's only really
relevant if you're within a factor of 10 of an adverse
reaction. If your dose is |lower than that, and frequently
it's much lower than that, then the relevancy is nuch | ess.
DR, DeGEORGE: | wouldn't necessarily say that you have to
be within that factor before it becones a concern. [|f you
felt when you knew the nodel that you should apply a certain

factor, now you knew that the nodel is not performng the
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sane as it did with your previous chemcal in relation to
humans, | would say you really are uncertain, you have an
addi tional uncertainty, not that you are--okay, we can still
stay there because our dose nultiple is 25, as you have
proposed, and now it's really 2.5 for safety margin. |
mean, there are other factors such as kinetics, conpartnent,
accunul ation, and all these other factors that would be
elimnated fromsafety margi n under that setting.

DR. LOVE: | think what we're tal king about are a | ot of the
di fferent pieces that go into maki ng sonme of these
assessnments. And |1'd also |ike to ask one other question.
On one of ny slides, | tal ked about the fact that doing the
repeat dose study hel ps us in addressing sone of these
things. When you're |ooking at all of this on the basis of
one expanded singl e-dose study, |ooking at the nultiples,
it'"s a bit nore of a concern if everything is based on just
that. But if you're looking at that, plus you have a repeat
dose study, it gives us sone other infornmation about
sensitivity of various organs, ability to address sone of

t hese ot her issues.

One of the things we were--at the |ast neeting, part of the
proposal from CORAR, as we understood it, was to elimnate

the repeat dose study. W' ve been thinking about perhaps
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not requiring it as a study that has to go be conpl eted
before entry into Goup 1 and before starting the clinical
studi es, but that maybe the study woul d be done during Phase
1 before you get into |large nunbers of patients with Phase 2
or 3. And that also helps us in comng to grips with a
nunber of the issues that have just been discussed this
norni ng. \What are you feelings about noving that study into
anot her phase of devel opnent ?

MR NUNN. | think that it's not an unreasonabl e suggesti on,
but I think that we nust be careful that we just don't put
it in Phase 1--it must be done in Phase 1 and if you hold us
to Phase 1 only normals, for instance, because we're using
radi oactivity, it mght be that you don't get any efficacy
data in Phase 1. And then, you know -

DR. LOVE: | think, you know -yes, flexibility there. |
think the real issue is making sure it's done before | arge
nunbers of patients are done. | agree. Phase 1, Phase 2
becone very blurred after a certain point. | agree with
you. So we could certainly think of |anguage that describes
it nmore as related to nunbers of patients.

And, yes, we very nuch agree with you that data in patients,
dosi netry, other types of information, is often nore

rel evant in that population, at |least to help you nmake sone

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

of your final decisions, so yes.

MR. MORGAN: Just for a point of clarification, with all the
di scussion that we've had, 1've kind of |ost what | thought
was an under standi ng at the beginning. Taking the sinplest
case where you woul d have a pharnmacophore that has been used
as a therapeutic and you' ve nade a nodification where you're
linking an isotope so that you can use it as a diagnostic

i magi ng agent, and you' ve denonstrated that the
characteristics of behavior of that now nodified product
that you' re using as a diagnostic is equivalent, simlar to
the therapeutic agent, then | thought | understood that FDA
was open to reduced testing of that diagnostic under those
circunstances, that you could rely on nmuch of the

information that was collected for the therapeutic. And |

just want to make sure. |Is that understanding stil
correct?
M5. AXELRAD: | thought | heard our side saying that it

depended on the degree of simlarity between the two. You

used the words "if it's simlar," and | think the question
beconmes how sim | ar.
MR. MORGAN: That's where | started to get lost, but if you

take it in the sinplest formwhere they are equival ent, then

a reduced test package preclinically for the diagnostic
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agent is not inappropriate based on the information that has
al ready been collected for the therapeutic.

M5. AXELRAD: Yes, that--

DR, DeGEORGE: | think that was what | was getting at. How
woul d you go about--that's what | was asking. How do you go
about denonstrating the simlarity or the change or the | ack
of change?

DR. LOVE: Yes. |It's ayes, but it's the data that--what is
it and how. But, yes, we agree with the approach that

you' re tal ki ng--

DR. DeCGEORGE: And where--

DR. LOVE: --about, and I think Dr. DeCGeorge's question
perhaps is nore where would you like to see and to what
extent would we need to clarify this in the guidance.

think that's part of the other part of the discussion that's
goi ng on, just how nuch detail is going to be needed or
woul d you want to see in guidance to try to address a nunber
of the issues that Dr. DeGeorge is raising.

MR. NUNN:  Well, we did discuss this a little last tine, and
we pointed out--or | think we found that there was a

m sunder st andi ng bet ween what you wrote in the gui dance and
what we understood you wote. And this was in the section

whi ch tal ks about using established literature or well-known
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safety profiles, and we thought that you were referring only
to the SNDA type of situation when you said, no, you
under st ood- - what you wanted to put there was to use the
phar macophore of other drugs and the tox/path. That's in
the | ast--

DR. LOVE: | didn't use the word "pharmacophore.” | know I
didn't use that one.

[ Laught er. ]

MR. NUNN:  You did not use "pharmacophore,” but you did say
that data on existing drugs of the sane cl ass.

DR. LOVE: Data from other drugs, other sources, things that
are relevant, certainly is something that we take into
consideration. | think what Dr. DeCGeorge is now talking
about is how do you take that into consideration, what kind
of data would be relevant to show just what was nentioned a
nmonment ago, show ng that the product now as nodified is
conparable to the other data so that we know we can rely on
the other data. So sonething--a bridging study, sonething
woul d need to be done to show us that this drug is rel evant
to the other if it's now changed. |If it's the identical
drug and it's just given at a | ower dose, then it-

MR. NUNN. Then it's easier.

DR. LOVE: --doesn't take that nuch to think about.
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MR. SIEGLER. Bob Siegler. It strikes nme that what we have
is a decision process that's sort of alittle vague, but
that one of the things we would benefit fromis sonewhat of
a flowdiagram if you will, through a process where sone of
the things we're enunci ating--okay, | have a pharnmacophore,
it has activity, it's a known activity, and I want to put
this forward, so what | need to do is certain types of
confirmatory studies that say the binding--you know, there's
certain decision processes maybe that you could wal k down,
and nmaybe the way to structure this is sonething simlar to
what has been done in the I CH guidance in nany cases where
that kind of process is just kind on a flow basis done. |
think that mght really give us a good basis to know what
we're both trying to achi eve here.

DR. LOVE: Ckay. That's a good point.

DR. RACZKOWBKI: Yes, I'd like to return to Bob Mrgan's
exanpl e where the substitution | eads to a conpound w th what
we defined as equival ent pharmacol ogi cal activity, and |
woul d say that certainly that would be taken into account in
terms of the subsequent eval uations, but the pharnacol ogi cal
activity may or may not predict the toxicity, potenti al
toxicity. So the extent to--1 think we're all in agreenent

that, yes, that would be taken into account. But the
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guestion is what anmount of bridging or what anount of
additional information m ght be needed to show that the
substitution didn't lead to additional toxicity that may be
removed fromthe pharmacol ogi cal activity.

DR. LOVE: W're spending a lot of tinme on the pharm study
because it's really now going to be the basis for justifying
decreased ongoing clinical nonitoring, and that's why we're
tal king about this a great deal. And why--because that | ast
study--that first study in humans is the final bridge

bet ween the two, and we need to be sure that there's enough
information to justify the | ower nonitoring.

Any other comments on this portion?

MR, MORGAN: Just an exanple occurred to nme, that there's a
conpound that we've been working with for treatnent of DVT
in one case and di agnosis of DVT in another case. |It's
essentially the sanme conpound with the addition of a

radi oactive isotope. Under those circunstances, there's a
weal th of information avail able around the therapeutic
product itself. You go through and show that the behavi or
of the diagnostic is equivalent to the therapeutic. Are we
t hen--what we have done is a full preclinical package, and |
guess the suggestion is that that nay be overkill. Do you

need to go through and do two species? Do you need to go
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t hrough and do nmutagenicity, carcinogenicity, those types of
studi es?

| think what we're suggesting is that under those

ci rcunst ances where there is a significant anmount of

i nformati on about the conmpound, you don't link it together;
we're not saying don't do any preclinical, but there should
be a rationale for a measurabl e reduction of what you do
preclinically for the now di agnosti c.

DR DeGEORGE: | want to make a comment. | don't think that
in FDA's original proposal it talked about nutagenicity or
carcinogenicity or any of those things, certainly not for
Phase 1. It may have nentioned nutagenicity. | don't know
about that. But it tal ked about waivers.

Clearly, if you' ve already identified sonething as a
potential nutagen, you're on one setting, and if the factor,
the ligand or the radionuclide you put on there is a
potential nutagen, you' ve already al so answered the question
wi t hout doing the study. So it doesn't seemyou woul d need
it in either of those two settings. There may be ot her
settings that you mght, but | don't think that a
carcinogenicity issue is sonething that was clearly not a
Phase 1 issue and nay not have been a marketing issue, |

don't think, for the inmaging.
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DR. LOVE: Right. | think that was one of the places where
it was clear there was sone confusion between what was in
the section that listed all of the pharmtox studies w thout
relationship to Goup 1 or Goup 2, and then there's Goup 1
and Goup 2, and is there anything left over fromthe other
one that needs to still be done once you get into Goup 1.
Those things were not sorted out.

But in the list, it does say that for radi opharmaceuticals
carcinogenicity is not one of the studies, and the genot ox
and reprotox are usually considered by waivers.

DR, DeGEORGE: Can | just make one comrent? Because | don't
want to be definitive in that. W have experience with one
i magi ng agent in devel opnent that has a half-life that is

al ong the order of several nonths. There a single therapy
beconmes a chronic treatnent, so not all radi opharnmaceuticals
or not all imaging agents are treated identically.

DR. LOVE: Right. | think right now we're talking just
about the radi opharmaceutical in this part of the
conversation. Yes, there are other issues with sone other
contrast agents, yes.

Are there any other coments on this section from anyone?
Yes?

MR. CARVLIN:.  Just a comment. Mark Carvlin fromMCAA, to

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

say that there are anal ogous concerns in the nedical inmaging
contrast agent realm and | could just give a couple of very
brief exanples. One m ght be where the pharmacophore is
exactly the sane, nedical gases, for instance, xenon can be
used in a nunber of different applications for imaging as
wel |l as for other things, or sulfur hexafluoride has a

t herapeutic or a nunber of different applications,

di agnostic and otherwi se. Also, certain pharmacophores,
actually quite a broad variety, have optical activity;
either they will absorb light or they'll be fluorescent

t henmsel ves. And that's another way of probing the in vivo
state, using exactly the sane pharnmacophore.

The | ast exanpl e woul d be where you have in vivo diagnhostic
agent well characterized perhaps al ready approved for one

i magi ng nodality that has efficacy for another imaging
nmodal ity, the exact sane pharmacophore. What kinds of
concerns lie in those particular instances? And if |
understand, | think there would be some reduced preclinical
package that woul d be required.

DR. LOVE: Before | address that, let me just try to do a
l[ittle bit on our agenda here for just a second, because
that's sort of getting into the contrast questions, and

those are appropriate questions. But are we finished with
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t he radi opharmaceuti cal CORAR presentation on Goup 1, or
are there sone other issues that you wanted to do? And |'m
wondering whether this is an appropriate tinme to take a
break or what. That's why |I'm asking.

MR. NUNN:. Do you want to do pharnmacokinetics and

phar macodynam cs?

DR. LOVE: Pardon ne?

MR, NUNN:. Do you want to get into pharnacokinetics and
phar macodynam ¢cs now, Ofr--

DR. LOVE: That's what I'mtrying to find out, plus I also
want to get comment fromthe audience in terns of where we
are. So I'mjust trying to identify where we are at this
moment in tinme before determ ning the next step.

MR WHI TE: This is Rick. Wy don't we break to the

audi ence? Because we've dealt with one topic, and then
we'll go to the pharmacoki netics, pharmacodynam cs.

DR. LOVE: Ckay. W can take the audience comments, and
then we can take a break.

Are there any comments fromthe audi ence, please?

MR. LaFRANCE: LaFrance, Princeton, here for Bracco, and
this is as nuch a personal conmment. Sone very thoughtful
comments fromthe agency in ternms of how the agents may vary

slightly depending on |abeling and so forth, which is
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appropri ate.

| mght rem nd the agency--and they probably certainly have
considered this--there's precedent in terns of the

radi ophar maceuti cal evaluation after being |abeled with
known products with your RDRC approach that was particularly
popul ar in the 1980s. [|'mnot sure how nuch you see it now
internms of institutions. It mght be worth | ooking at the
types of things that worked well and perhaps didn't work
well in those situations in answering those questions.

The issues around nonitoring, as | followed the discussions,
| believe that nuch of the nonitoring decisions in Phase 1
will be helped with not only dial ogue in the sponsors, but
certainly the preclinical pharmacol ogy and the preclinical
tox to help determ ne what safety issues need nore attention
or less in Phase 1. Hopefully that information from Phase 1
will build on what information you need to follow in Phase 2
and 3.

My plea is that there's lots of considerations around what
may be continuation of very robust nonitoring in Phase 3
studi es from broad ranges of patients who have established
di sease where this nonitoring is an interference with their
ongoi ng treatnment when there's not a lot of information to

defend that continued nonitoring either for paraneters that
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are nonitored or length of time. And perhaps information
around that that m ght be required either based on a
preclinical pharmacol ogy or tox information be required in
Phase 1 or questions that m ght not be conpleted in Phase 1
be requested in nore depth in Phase 2, so by the tine you
get to Phase 3 there's either confort |evel or not based on
that, and the decisions around, say, nore robust nonitoring
aren't reflex but really based on data.

Thank you.

DR. LOVE: Anyone el se?

[ No response. ]

DR. LOVE: Ckay. Then let's take a 15-m nute break.

[ Recess. |

DR. LOVE: | just want to take a brief nmonment to summari ze
what | think I heard fromthe preceding norning's coments,
since there was a lot of information put on the table.

It seens that we have a new proposal now to reconsider the
dose nultiples for getting started into Goup 1 on the basis
of using the NOAEL and using one dose nmultiple level to get
into Goup 1, get started, get the rest of the clinical
data, and then reassess on the basis of the clinical data
and the dose nmultiple or different dose nultiple on whether

or not you would continue into Phase 2 and 3 as a Goup 1
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product. And also there seens to be sonme willingness to
accept a noving--to adding a repeat dose study in parallel
with Phase 1 sonewhere before you get into |arge nunbers of
patients in Phase 2, and that would help to justify the

| ower dose mnultiples.

Al so, we've heard a request fromyou that we |ay out sone
di fferent approaches that m ght be needed if it's a brand
new product that hasn't been given to humans before and
doesn't have any other simlar product versus products that
are simlar to sonething el se and products that are
identical to another product, and tal k about different
approaches that m ght be reasonable as a decision tree type
of an approach, and al so tal k about other information that
coul d be used to bal ance the information.

Is that consistent wth--

MR. NUNN: Yes. This is Adrian Nunn. There is sone
confusion right nowin Phase 1, Phase 2 patients versus
normal volunteers, especially in radi opharmaceuticals. And
| think it would be useful to clarify that a little bit.

If we do dosinetry studies in normal volunteers, that's
Phase 1. But if the pathol ogy does not exist in normals,
then we get no efficacy data. So if we need to do patients

in order to get proof of concept, is that Phase 1 A or B or
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is it Phase 2? And how many patients are you thinking of
before it triggers a requirenent to consider repeat dose

st udi es?

DR. LOVE: Right. | understand. And | suppose we hadn't

t hought about it in terns of specific nunbers at this nonent
intime, but generally, we would consider--we |ook at it
nmore in terns of the type of study that you' re doing,
whether it's Phase 1 or 2 or the blurred Iine in between,
and | think doing dosinetry in patients as part of your
concept evaluation is reasonable as a Phase 1 type of a

st udy.

MR. NUNN:  Well, I'mnot proposing to do dosinetry in
patients, necessarily. One can imagine that you m ght want
to do--you m ght have to do your proof of concept study in a
patient who's unstable, let's say, or who is not conducive
to all the operations that are required of a dosinetry

st udy.

DR. LOVE: Right. That becomes nore conplicated, and a | ot
of that depends upon the drug. Sone drugs it's very easy to
do routine Phase 1 type clinical nonitoring, and even get
sone basic imaging information or dosinetry.

Once you start getting into unstable patient popul ations,

then that's a different issue. Let's say you're devel oping
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a drug whose only known benefit is going to be patients with
Class 4 CHF or sonething. Then you'd probably do sonething
nore gradually to nove towards that population. But that's
really related to the drug and what it's doing, a bal ance of
what's the risk. Are we really dealing with a G oup 1, or
are you dealing wwth a Goup 2? There are a |ot of other
guestions that | would think would be related to what you've
j ust proposed, but--

MR. NUNN:. But renenber that a classic dosinmetry study, the
first hour you' ve got probably 15 people around that patient
with the bed noving. You know, if you hit that canmera face,
everyt hing stops.

DR. LOVE: That's why | say there are a |lot of issues that
are around that, and what we're probably trying to do is
figure out sonething that can be cleanly described in terns
of entry into Goup 1. Wat you' re now tal king about is how
do you conduct a clinical trial to get the information, and
t hat woul d be perhaps a separate issue that's nore directly
related to the patient popul ation and what you need to do to
take care of that popul ation of patients as opposed to what
do you need to do to decide if thisis a Goup 1 drug. So |
woul d see those as issues in the |ogistics and

i npl enentation of the study, but perhaps not related to

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[--- Unable To Translate G aphic ---]

whet her or not it's a Goup 1--if |I'munderstandi ng you
correctly. Maybe |I'm m sunder st andi ng you.

MR NUNN. Well, if it's atrue Goup 1 drug, then the risks
are the sane for the normal as well as for the patients.

DR LOVE: Yes.

MR, NUNN. But the issue is it's very difficult to do true
dosinmetry studies in patients unless they're essentially
normal in every respect because it's so involved, and so we
need sone nmechani sm of being able to | ook at efficacy when
the pathology is not there in patients early on w thout

i nvoki ng an excessive anount of other tests.

DR. LOVE: kay. Could you hold--1 was going to say, could
we hold that until we get to the clinical nonitoring part?
That nmay be where it fits. But you have sonething you
wanted to say?

DR. RACZKOASKI :  The comment that | have is that | think
sone of--what | hear you saying is that you' d |like us to be
clearer in terns of how we define perhaps Phase 1 or Phase
2?7 We may end up not using those ternms because is Phase 1 a
dosinetry study, is it in normals, is it in the healthy
people, or is it in patients? Wat is the type of study
that's a Phase 1 study?

| think what | heard you say is that you'd like us to try to
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| abel out specifically in the guidance which patients we're
tal ki ng about when they're in Goup 1 and where nonitoring
needs to be done. |Is that a fair statement?

MR. NUNN. And al so when ot her tox/path studies m ght be
triggered. Are we tal king about doing repeat dose in
paral l el , but when do they have to start?

DR. LOVE: Okay. Thank you. | guess | m sunderstood you.
Thank you.

Any ot her comment, then, on general approach?

MR. MORGAN: On general approach, | think CORAR will conmmt
to provide you with what we think is an appropriate deci sion
tree, just--

DR. LOVE: That would be very hel pful

MR. MORGAN: --to help the discussion. So during the
coment period, we'll draft out what we think is an
appropriate decision tree and submt that.

DR. LOVE: Good. Thank you. W would appreciate that. Any
ot her comrents on this part?

[ No response. ]

DR. LOVE: Okay. To sone extent, some of our conmments were
overlapping with other itens on the agenda--which | have now
lost--but I think we're going into pharnacokinetics,

nmet abolism Any other issues there?
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MR. NUNN: If you look at classical pharmacokinetics, PK, it
i nvol ves ADMJ studi es, essentially, speciation. And we have
a problem because we're a little too | oose in our use of
termnology. And (?) biodistribution of radioactivity in
animals or in man has commonly been call ed pharmacoki neti cs,
especially when referring to the data set that's used to
determ ne the radiati on dosinetry.

The distribution of radioactivity through those tissues of

t he body over time post adm nistration is perforned by

i nvasi ve neans when we do it in animals, but non-invasive
means when we do it in man. But it's analyzed using

cl assi cal mathematical PK nmethods, so we get area under the
curve and biological half-life and things like this.

Now, for dosinmetry purposes, the chem cal formof the
radioactivity has little relevance to the safety assessnent.
Thus, with determ nation of the chem cal formor speciation
of the radioactivity is not perforned in netabolism It is
ignored for those dosinetry studies.

In order to try to separate these data fromthe full PK
data, we tried to use a term pharmacodynam cs, which is, as

you all know, the change of signal, if you like, with tine
or dose, and in this regard, the radi oactive signal is quite

anal ogous to a blood pressure or a heart rate signal.
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Nevert hel ess, the use of these terns is still |oose and
confusing, especially when classically trained

phar macoki neticists enter the nuclear nedicine field. And
so it mght be beneficial to define in the guidance docunent
what we nean and to use the term biodistribution of

radi oactivity rather than PK or PD when tal k about the need
to determine the dosinetry. That's the first issue.

We all tal k about pharmacoki netics when we tal k about

dosi netry data, but we're not doing classical

phar macoki netics, so | think we need this defined very
clearly. | nmean, you m ght have to define PK and PD as wel |
as biodistribution so we're all on the sanme page.

DR. RACZKOWNSKI: | think that the biodistribution of

radi oactivity clearly is an inportant concern, and perhaps
we can consider using the term biodistribution of

radi oactivity to define that particul ar--the

phar macoki netics and distribution of the radioactivity. The
ot her conponent that we are concerned about which
potentially has eligible effects are the non-radi oactive
conponent of the nolecule, and so that's what

i ncorporate--that would al so need to be incorporated into

t he gui dance docunent as well.

MR. NUNN: Yes, | agree, and |I'll conme to that now.
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So if you look at how PK data are used in the therapeutic
field, and it is the sane reference there, they're used to
set the upper |imt, the clinical dose escal ation study, to
set the amount of escal ati on between doses, to set the
margin of safety for irreversible toxicities or toxicities
that are difficult to nonitor, and when maki ng conpari sons
bet ween preclinical and clinical exposures in relation to

t oxi ¢ endpoi nt s.

Now, even in the therapeutic field, PK data may not be
avai l abl e, and here is one from an oncol ogy source. Wthout
PK information, it's generally preferable to use dose
conpari sons based on body surface area rather than body

wei ght. O her published sources state while, not essential,
information on PD and PK is extrenely val uabl e; al though not
requi red, PD and PK studi es provide substantial additional
support for the safety profile.

Now, this is oncology, but the point |I'm making is that
there are special cases where you don't have to go the whole
route, and we believe that in the diagnostic field that's
just as nmuch of a special case on the benign side, if you

li ke, rather than the risk/benefit ratio that oncol ogy has.
But perhaps nore inportant is that traditional dose

escal ation studies are not done for radi opharnmaceuti cal s.
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The anopunt of radioactivity adm ni stered nay be varied, but
the max injection is usually limted to the total contents
of the vial or less. And under these circunstances, there
is essentially no biological response, as we all know, and

i ndeed, we made considerable efforts to try and achi eve that
aim that there is no or little biological response if the
whole vial is injected. So it seens that one of the major
reasons for doing PK studies is for dose escal ation

pur poses, which we don't do.

Now, the inportant point is here. PK data are traditionally
used to established a |ink between the distribution of
active drug and netabolites in man. This link is used to
assess the proximty of pharnacol ogi cal events seen in
animals to doses used in man w t hout approaching the toxic

| evel precipitously. One would like this to be |inear.
There are no species that exist. PK studies are of nobst use
when their therapeutic index is expected to be small, the
dose response curve is steep and/or |arge species

di fferences are expected.

As one noves away fromthese scenarios, then the return on
effort dimnishes and we believe we nust seriously question
the ethics of subjecting humans to the procedures necessary

to coll ect the data.
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As wth therapeutic drugs, there are a range of scenarios
that may occur, and the first one is where

radi ophar maceuti cal s have been traditionally, and that is,
there is no animal toxicity. As stated previously, the
experience has been that there is little or not biol ogical
response in animals at doses up to 50 or 100 tines the human
dose. In this case, we have no ability to establish a link
usi ng PK because we have no toxicity in animals. It would

t hus appear that it's neaningless to performPK studies in
man or in animals because there is no toxicity. So the link
is--there's nothing to conpare it to.

DR. RACZKOWSKI: 1'd just like to comment. | think the |ast
tinme we net with CORAR, when we discussed the concept of a
link, the link was through--not in terns of conparable
toxicities, but to establish the different anount of
exposure, whether it was a thousand-fold or 25-fold, in
conpari son between man and aninmals. And part of the purpose
of getting the PK data was to show that there was conparabl e
exposure. And so you can nmake the |ink between the
preclinical studies and the clinical studies.

MR. NUNN:. But before you go into man, of course, you don't
have any data on the human exposure. So you have to go into

man w thout that, and the PK studies are normally based upon
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the rel ationship of exposure in humans and toxicity in
animals. And if there is no toxicity in aninmals, then
you're forced to rely only on any toxicity or adverse event
you mght see in animals, and exposure is sonmewhat - -

DR. RACZKOWBKI: But | think we're tal king about two
different things here. Toxicity studies may be used to
determ ne a safe starting dose, let's say, for a
therapeutic. But that's a different goal than trying to
determ ne whet her the product is going to be considered
Goup 1 for all time and, therefore, have decreased safety
monitoring in Phase 2 and 3. | think that the goals are
somewhat different there.

MR NUNN:. Well, let's go through a scenario. You do ani nal
toxicity, and you get no events, no response, up to 50 or
100 times the anticipated human dose. And then you goi ng
into man, and you get no response or benign responses.

Ckay. Wiat are you going to do with the PK data?

DR. DeGEORGE: Can | address that? First of all, we don't
even have to | ook at man versus aninmals. You can | ook
between the aninmals. For one thing, it's inportant to know,
when you think you have that equival ent dose causing an

equi valent either toxicity or, in fact, absence of toxicity,

that the exposures that you're using are, in fact, simlar
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so you can say | know this fairly confidently that the
exposure achieved in the aninmal, the half-life, the

cl earance, is very simlar between these species, and | can
use that information with confidence, with sone greater
confidence that exposure difference will exist, hopefully,
in humans, such that if AUC, Crax's, et cetera, are al
simlar between rats and dogs, which is not always the case,
that that will also hopefully extrapolate to sone degree to
human.

If, on the other hand, the clearances are totally different
in those two species and the Crax's are very different, then
one has to nmake the assunption that perhaps there's going to
be a difference that also exists with humans.

When you get the human data, you can then verify whether

t hose assunptions are correct, which one of those nodels
nore appropriately nodel s the exposure that was achieved,
whether it was rat or dog, whether the toxicities observed
are the sane, whether the exposure actually achieved in
humans is--do you really have that 50- or 100-fold, or are
you at 5- or 10-fold now not know ng anything about what the
toxicities that m ght occur in humans are wthin the

popul ation, differences wthin humans, because you have no

i nformati on about ani nmals above a certain dose because
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that's the nost you could give and you couldn't elicit any
toxicity.

And so one would arguably say in that case you m ght need to
do very careful nonitoring in your clinical studies because
you don't know what to expect. You have no gui dance from
your animal data, and you are very close to that area where
you don't know what the human out cone m ght be.

So those are all part--which were captured in bullet form |
think, to a | esser degree in that first section, and | think
are relevant to both the animal data and the confirmation in
humans.

MR. NUNN: But if you don't get--I nean, the bottomline is
whet her you get a profile in humans.

DR. RACZKOWBKI: | think there is sone understandi ng of what
you' re saying, and perhaps we could reduce it to the very

si npl est case, where if you had a drug that was given
intravenously that did not distribute to anywhere but the

i ntravascul ar conpartnment, and you knew that in animls and
in humans that it was not, then the issue of actually
getting specific pharmacokinetic data for the purpose of
exposure i s sonewhat |less. But if drugs are given by other
routes of admnistration per se, like if they tend to be

given orally in man and then the toxicokinetics becones
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relatively nore inportant for getting the relative anmount of
toxicity rati os.

DR. DeGEORGE: But you do want to keep in mnd that there
may be differences in clearance, even if given in sort of
the same conpartnent, that you have to be aware of when
usi ng those safety--those projected safety margi ns that you
t hought you had based on your doses adm nistered to the

ani mal s.

DR. RACZKOWNBKI: O differences in netabolism et cetera.
MR. NUNN. When it cones to radi opharmaceuticals, the only
one that | can think of that's given orally is radioactive
chicken livers, so toxicity of those--but let nme go on
because | think I've got sone other points here.

So the expected biol ogical--the second scenario is that you
do get a biological response in animals, well-defined on
those safety issues, getting back to our benign biol ogical
responses. So the risks here--and | think this is what you
were tal king about--are that the PK of the ani mal species
are so different fromman in a detrinental direction
because, of course, they could be in a beneficial direction,
man cl ears nmuch faster, whatever, that toxicity occurs. And
this can result fromdifferent nmetabolismor different

cl ear ance.
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Wth therapeutic drugs, risks arise because the nasses

adm nistered are relatively large, and they are adm ni stered
nore than once. So that there may be the potential for

buil d-up of toxic levels at different rates in animals than
in mn. But we submt that it's quite different for

radi ophar maceuti cal s where nasses are | ower and

adm nistrations are limted.

In addition, we anticipate that we will have animal toxicity
data up to possibly 50 or 100 tines the human dose. That
happens to be the maxi num we can go because we're vol une
l[imted right now So that there will be a 50 or 100 tines
margi n of safety that we can use, and the risks for toxicity
then are still limted. In other words, the human PK has to
be 50 tinmes worse than the aninmal before we get into an area
where we don't have information based upon the ani mal data.
DR. DeGEORGE: That nmakes an assunption that the binding
affinities for the target site are identical, and there can
be clearly differences in affinity of the receptor that have
to be factored in wwth the differences in clearance, et

cet era.

MR. NUNN: Yes, we agree. But we believe that we wll have
those sorts of data as part of establishing the |ink between

our conpounds and therapeutic drugs or classes of drugs
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which are already out there. So we woul d have that
information, | think. W're not saying that we would go in
with a totally unknown conpound whi ch has no clinical

hi st ory what soever or tox/path history whatsoever and
propose this. Those would nore likely fall into the third
category: biological responses in animals are significant,
PK in aninmals needs to be done and sone toxicity dose
response data may be appropriate in man. But the full PK
may still not be necessary.

And the bottomnote is one of mne, that | can't think of
any radi opharnmaceutical so far approved that's ever had ful
human PK studi es done on it.

DR. MLLS: Adrian?

MR, NUNN:  Yes.

DR MLLS: Ceorge MIls. Alittle bit, though, in taking
to--1"ma little concerned that the enphasis here should

al so be brought back that while full PK studies certainly
aren't necessarily part of the usual spectrum that a | ot of
what you do in drug devel opnent for a diagnostic

radi opharmaceutical is related to dynam ¢ pharnacoki netics
and imaging and time point evaluation. And you're going to
generate a significant anmount of that type of data in the

drug devel opnent process. And that approach, in terns of
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that information, should be at | east acknow edged in sone

el ement here for you in terns of that devel opnent, and
what's the realistic portion of this that you' re going to do
in your devel opnent process. Mich of that information is
absol utely necessary in the appropriate use of these.

One of the other concerns, and just a comment to it, is that
certainly there are novel approaches in terns of

adm ni stration, but renmenber such things as [-123 is given
orally. And sone of the nore significant adverse events
that you can experience clinically are fromI-123 in the
carrier in about one in maybe three to four hundred patients
with it. So not always to forget that there are other uses
toit and that there is a significant anount of PK that's
absol utely necessary in drug devel opnent.

DR. DeGEORGE: And even by IV adm nistration, the volunmes of
distribution for the products, the distribution to various
tissues clearly can differ, and those margins--that
information is very helpful in trying to understand what the
toxicity data or absence of toxicity detected in animals
means in relation to the clinical information.

MR. NUNN: Yes, yes. It should not be forgotten that

radi ophar maceuti cal studies are not perforned in a PK

vacuum because we wi Il always have very detail ed data on
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the biodistribution of the radioactivity. And in one sense,
t hese data are nmuch nore extensive than those collected for
t herapeutic drugs because the tenporal resolution is nuch
finer for radi opharmaceuticals, and we can collect data for
very many tissues in the body.

We al so have high sensitivity and we have quantitation

w t hout extraction, with all the vagaries that you get
there. So we benefit fromthe non-invasive nature of

nucl ear imaging and/ or radioactivity.

So the question is: As the radioactive drug contains the
sane pharmacophore as a non-radi oacti ve conponent,
differences in biodistribution of the radioactivity between
animal s and man should reflect differences in the

di stribution of the non-radioactive active conponent.

In other words, if you have a receptor binder where you know
what the distribution of the radioactivity in man and
animals is, can you then say that that is representative of
t he non-radi oactive conponent ?

So we believe that we are well placed to detect differences
in biodistribution that mght lead to differences in the
safety profile.

DR DeGEORGE: That is generally useful--generally true for

things that are not netabolized. But when you actually have
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materials that actually undergo netabolism clearly there
are differences, again, between species. So understanding
what is actually the circulating entity into what exposure
it has across the various species, particularly if that

m ght contribute to toxicity, is sonmething that needs to be
assessed. If you knew that the proportions of everything
across all species were the sane, then just follow ng around
the radi oactivity would probably be useful and acceptabl e.
But if you know that the nmetabolism mght differ between
species, then followi ng around a netabolite in one case and
the active conmpound in another case mght |ead you to very
di fferent concl usions about the safety of that material.

MR. NUNN. But we do al so have the response, the clinical
response and the ani mal responses. | nean, we're not doing
this in a vacuum

DR, DeGEORGE: But if they differ, if the responses actually
in animals is not an overt response but is, in fact, the

hi st opat hol ogi ¢ change, you're not going to follow that
around very clearly or very easily in humans unl ess you have
the unfortunate circunstance of patient death or sonething.
DR. MLLS: Let ne just enphasize, again, fromthe PK across
into the clinical area of nuclear nedicine, you' re going to

have to be able to acknow edge the concept of, say,
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de- hal ogenation with an iodine-|abel ed product, and that we
know that the iodine is going in one direction and one

cl earance pattern while the netabolite is going in another
cl earance direction. So when |ooking at the nodeling and

t he di scussion of this, you have to be able to take into
account such circunstances where these are netabolized and
split cleanly apart and been well known for years, and if it
was |-131, which we wouldn't expect in a diagnostic, it
woul d have an adverse event profile related to the [-131
separate and away fromthe netabolite.

MR. NUNN:. Yes, | nean, the problens of halogens are a
little different, and iodine in particular. But we can
detect whether--the indication of technetium whether it's
separated fromthe pharmacophore relatively easily, and that
m ght be the way to go, that if we can show that it runs

t hrough, then we've done the PKin a way which is far nore
extensive than you can normally do it because you' ve got

bi odi stri buti on.

DR. DeGEORGE: Adrian, just one followup comment, because
that was one of ny areas in ternms of |ooking at it fromthe
clinical standpoint; the breadth in terns of various types
of radioactive tracer |abeling mght well help you in terns

of being able to establish various areas in which you're
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goi ng to approach. Technetium products may well be one
class that you could approach nmuch nore easily, say, than an
i ndi um product where there's a linker involved versus an

i odine I-123 di agnostic where you m ght have the

hal ogenati on appearing also. So it's another area in terns
of --both in ternms of your elenents here for PK eval uation
and the confidence that you can present both to the clinical
nucl ear nmedi cine comunity as well as to the classic PK
eval uati ons.

DR. LOVE: Okay. Basically what |I've heard is you're
essentially proposing that routine PK is not done for

radi opharmaceuticals but just the biodistribution on the
basis of radioactivity. Are you addressing this as an
approach for all radi opharmaceutical s regardl ess of whet her
they're Goup 1 or 2?2 O is this in relationship to the
entry criteria for Goup 1? | think we've been respondi ng
to you fromall perspectives, but I would like to know- -

MR. NUNN:. Well, for entry criteria, of course, you don't
have humans, anyway, if you enter before Phase 1

DR. LOVE: But it's confirmed at--the final designation we
wer e tal king about would be confirnmed at the end of Phase 1
with the human data as well. So is this the proposal that

you' re maki ng for how one would approach Goup 1, or is this
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t he proposal for any radi opharmaceutical ?

MR NUNN: | think certainly for up to the end of Phase 1
where | woul d define Phase 1 as sone proof of concept in
patients, including proof of concept in patients.

DR. LOVE: Ckay. | did have one other comment on the
preceding slide. You were saying that--the wording on your
slide said that the FDA had not asked for this information
from any approved product. W' ve asked for a variety of
different types of information to try to address this.
Often products have been approved perhaps w thout this
because we had other alternative information that allowed us
to go ahead and be able to approve or to | abel the product
as not having that information, but still feeling that we
had enough information to describe the safety of the
product. So we've asked for a variety of different types of
i nformati on and have used other information to bal ance it.
Part of the reason for the guidance in this area was to try
to describe the types of data which, when they are
avai l abl e, assist in the devel opnent process. | think it
was nentioned at the end fromthe open comments that a | ot
of the data builds upon another piece of data information,
and often we find ourselves in Phase 3 in drug devel opnent

not necessarily having all of the information together to be
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able to wite a conpl ete package insert or to nake ful
assessnents. So sonetines things are done at the end.

Wat we're trying to tal k about now is prospective

devel opnment, thinking about what approaches woul d be usef ul
if you're Goup 1, what approach is useful if you are a
Goup 2. And we do |ook at the pharmacokinetics, both in
the general and the specific terns, as you've been talking
about. At the beginning, you tal ked about dose rangi ng, and
| think there are probably two different things that have
been di scussed historically, not so nuch expanded in the
gui dance at this nmonent. One was whether there would be
dose ranging to find the radioactivity dose. The other is
the ligand. And | think we've noved away fromwanting to
see dose ranging for radioactivity. Certainly when you're
using a lot of the conpounds that are commonly used, then
there are not questions about that.

When we tal ked about dose finding for the ligand, the
guestion there had to do with the potency of the Iigand
itself and what's the best anmount of the ligand that's
needed to get optimal imaging and to try to get a bal ance
bet ween the safety factor that may be brought from both the
radi oactivity as well as the ligand and the conbi ned product

internms of its toxicity or lack thereof. So we have talked
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about doing dose finding fromthat perspective, and that's
nore what was in our thinking in the gui dance when we tal ked
about dose finding. It's really looking at the |ligand and
what's the anobunt that you need there.
Certainly there are other chem stry questions in the vial
and how nuch do you have.
MR. NUNN. That's the inportant point.
DR. LOVE: Right. Now, so we've certainly--that's nore of
what was in our mnd in tal king about dose finding, so
before we get back to the netabolismissue, is that what you
were al so tal ki ng about when you're saying no dose finding?
O are you assum ng that you woul d have done the work that
you needed to do beforehand so that you' ve sel ected the
appropriate anount for binding of the |igand?
MR. NUNN: | think we would have pretty well selected it
bef or ehand, because renenber that we're doing chem stry in
the vial again, and that frequently the chem stry that we
are required to do in the vial determ nes the anmount of
non-radi oactive conponents that are in there. So we don't
have any roomto nove, and obviously it's in our own
interests to | ower the anmobunt of |igand as nuch as possible.
DR. LOVE: Sone of that information is the type of

information were tal king about that we'd like to see, is the
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data that you've used to select the dose. And it's probably
nore relevant in a situation where there is denonstrated
toxicity of a product, perhaps, than if you're going to be
in mybe a Goup 1 setting in terns of whether we woul d want
to see a formal dose ranging study. But that's sort of the
general - -dose rangi ng was the general piece, not so much
for--it was not identified specifically as a requirenent for
Goup 1. So |l think we can | ook at different alternatives
totry to give us sone information about whether or not the
opti mal conbi nati on has been devel oped. There are other
ways to try to do it. | think the idea there is to provide
information that gives us enough reason to agree with you
that these are the appropriate dose and you have the
appropriate risk/benefit profile to get started.

MR. NUNN:  Well, we already provided you with information
which tells you how we've determned the [imts for al
ingredients in the kit. That's normally determ ned by

chem stry, not by safety.

DR. LOVE: And see, that's the issue. There are different
gquestions going on at the sane tine. One is the chem stry
information that cones in, and then there's another piece of
information that has to do with the optinmal conbination of a

product that's going into animals and the receptor affinity
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or participation in a nmetabolic process or sonething that's
nmore non-specific. \Whatever it mght be, what approaches
have been taken to identify and support the selection of the
dose are the types of information that we woul d need.
Sonetinmes that conme in a formal dose finding study.
Sonetinmes there nmay be ot her approaches that can be useful.
MR. CARPENTER | was going to add by design the

radi opharmaceuticals are prepared with the m ni mum quantity
of ligand possible that provides good radi ochem cal purity
and mnimzes the potential for conpetitive binding to the
target in vivo. So | just don't want--I want to nmake sure
"' m not confused, but | don't think we're thinking about
dose ranging fromthe classical study in humans for

ef fi cacy, because, in fact, the efficacy is established
based on the imagi ng paraneters, and those are optim zed by
having the m ni mum quantity of ligand present. But the
safety considerations, of course, fromwhat we' ve been

di scussing earlier are still inportant.

DR. MLLS: R ght. George MIls. One of the points,

t hough, is that many tinmes |'ve seen products that have a
change in the anmount and quantity of the ligand as well as
t he amount of activity that's been put on in terns of

determ ning that we have a specific imaging interval which
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is different than what was originally started with in a
Phase 1 study to begin wth that you mght find that you
want to, instead of imaging optimally at two to four hours,
be wanting to image at 18 to 24 hours. Suddenly you want to
doubl e the dose of radioactivity. You want to add
additional ligand. So as a result, yes, there are safety
issues in ternms of the formulation that are advanced
forward, but nunber two is if there's an extensive anount of
PK, quote-unquote, that's done clinically to determ ne
what's the opti numuse of this product in various target
patient groups, which may change the anmpunt of activity that
you're going to admnister to a various patient, depending
both on the radioactivity and the amount of Iigand. And
that's been a common occurrence, especially as we go between
Phase 1 to Phase 3 in the devel opnent of a drug product.

MR NUNN: I'd like to go back to sonmething you said, Dr.
Love. You said that contrary to ny statenent, you'd
never--you had asked for PK studies to be done on

radi opharmaceuticals, but that you had been persuaded to
accept other data.

| don't see in the guidance right now what that other data
was that you used in lieu of PK studies, and | would like to

know what sort of--
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DR. LOVE: Right. It is not in the guidance now because
that was nore retrospective. |It's basically |looking at a
drug devel opnent program near the end of the process,
recogni zing that all the data may not be there, and then

| ooki ng at what else is there and determ ni ng whet her or not
there is sufficient information to bal ance the absence of

t hat dat a.

The guidance is not witten fromthat perspective. That's
why it isn't in there, because the guidance is witten from
a prospective drug devel opnent point of view \Wat we were
asked by industry was to provide information and gui dance
that would help to elimnate problens down the line, so
that's why those kinds of things are not in there, and we
woul d hope we woul dn't have to deal with that once the

gui dance is out there.

Davi d?

DR. LEE: David Lee, fromdick Pharnmacol ogy

Bi opharmaceutics. | just want to piggyback on what Dr. Love
said. There are many things that we--if we want to talk
about fundanental and cl assical pharmacokinetics, sure, ADME
studi es are--you know, it covers pretty much everything.

But as far as a distribution is concerned, | think it's ny

own thought that distribution is based on netabolismas well
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as distribution, the elimnation, | guess, characteristics
of whatever that drug is that you're |ooking at.

So if you want to just |look at the distribution of

radi oactivity, | think I understand your logic. But | also
woul d i ke to caution you that it's just not the

radi oactivity that is just a function of the route of

adm ni stration but also, again, the netabolism netabolite,
or what have you

As far as the sensitivity of the nethods, | amnot an expert
on that, but I think I do know enough to coment that as far
as the anobunt of radioactivity is concerned, Dr. Love said
froma dose ranging study it's the |igand portion that we do
ask for dose ranging, what have you. M comment goes in a
simlar way to Dr. MIIs' comrent that, you know, sonetines
you do have to | ook at radioactivity doses, different doses.
And | do see data submtted fromthe sponsors on the

radi oactivity dose ranging as well as the ligand, the total
mass anmount. So there are data there. It's just that we do
not specifically ask for that.

The gui dance, just |ike what Dr. Love said, | nmean, we could
be as specific as much as possible, but I don't think that's
the purpose of that. | just wanted to comment on that.

DR. LOVE: Well, what |I'm hearing, though, one of the

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

coments that George was neking I'd |like to ask about, and
that was that there nay be different approaches that woul d
need to be taken whether we're dealing wth a hal ogenat ed
product, a technetium product, yttriumor sonething else,
versus anot her type of product. So if we were to devel op
the guidance to at | east sub-group it in certain ways to
address sone of the things that have been tal ked about thus
far--1 know we haven't finished all of the discussion--would
t hat be sonething that woul d be reasonable from your
perspective?
MR NUNN: It mght be, depending on what you--
DR. LOVE: Sure, | understand.
[ Laught er. ]
DR. LOVE: That was an unfairly broad question, yes. Ckay.
Let me table that question for a nonent, and let's finish
the rest of sone of the discussion points that you raised.
MR. NUNN. The only other--1 nean, we tal ked about the | ast
paragraph. The penultimte paragraph here is sonething that
conmes back quite often, and that is that, in general, al
radi ophar maceuticals that inmage tissues other than the bl ood
must clear rapidly fromthe blood to achieve the desired
high target-to-blood ratio. And we can see this in every

patient we imge, so by definition, this precludes such
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conmpounds from having significant protein binding, which

al so indicates questions asked in the therapeutic drug field
concerning changes in protein binding which could lead to
toxicity in the therapeutic side.

We have been asked in the past to nmeasure the protein

bi ndi ng of the radioactive portion of the drug and to see
what changes protein binding. But we can see that on every
patient that we do, and that is a far nore efficient and
nore direct way of doing it than measuring protein binding
under all circunstances in vitro.

DR. LEE: David Lee. One of the main purposes of protein
bi nding studies is to | ook at the volune and howit's going
to be distributed. Just like you said, in order to target
or image the target organ, you want the rapid cl earance
because ot herw se you're not going to see anything and you
want to inmage as qui ckly as possible on sone of these
short-lived physical half-life, you know,

radi opharmaceuticals. But protein binding information gives
me some sort of a data and some assurance that it is
actually clearing fromthe body itself and how much it wll
be bound if it is. But it's not the radi opharnaceuti cal
portion that binds, but it's the ligand portion. So that

information could be critical.
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MR. NUNN: In the past, we've been asked the sanme question

for the radioactive portion, and I would submt that | ooking
at an image is a better way to go than | ooking at protein

bi nding to see what the inmage m ght be.

DR. LEE: |If that was the case, then perhaps that

woul d--it's just a m scommnuni cation fromthe agency point
of view or nyself.

DR. LOVE: Okay. There were several points in your slides.
This is shifting nore to the other part of the process, the
met abol i sm and | ooki ng at phar macodynam cs or what ever ot her
terms one mght use for that, anything other than the

radi oactivity. And you had three hypotheses: one, that
there isn't any animal toxicity; two, that you woul d have
information up to 50- to 100-fold tinmes the maxi mum human
dose; and anot her one, where there were significant ani ma
events. And you | ooked at those different scenarios and
made a proposal that on the basis of those things that human
ot her pharmacodynam c or netabolic information would not be
needed.

| guess just a couple of concerns that are underlying the

t hi ngs that have been nentioned. One is we certainly have
seen situations where either there was protein

bi ndi ng- - maybe those products did not nove through the
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process for whatever set of reasons, and maybe they're not
approved, but certainly in an IND stage we see products that
have protein binding. W see products sonetines that may
not be elimnated through the kidney, as you've tal ked
about. W see products where the linking is not sufficient,
and so you follow the radioactivity and it goes out in the
urine and the other part of the ligand is still in the body
somewher e

We have some products that may be irreversibly binding to
receptors, so sonething nmust happen if the radiation | eaves
and the ligand is still there.

So there are a nunber of other scenarios which are apt to
occur as drug devel opnent noves forward, plus as you begin
to nove into the next few years, there are going to be
different products that are being developed in a w de
variety of other indications. Not all of them may be

i ntravenously injected products.

So we're trying to wite the guidance fromthe perspective
of the future, all the other things that m ght happen, and
indicate the types of information that would be used to try
to answer a lot of these questions. So in the case where
met abol i sm does occur, it seens inportant to know that, to

find out about it, find out what the consequences are. Do
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you produce a nore active netabolite maybe that happens to
di ssociate fromthe radioactivity?
What ever else is going on in the process seens relevant. |f
it's a very potent product, then the issues of activity and
toxicity may be picked up perhaps in animal safety
phar macol ogy or toxicology studies. They nmay or may not be.
So there's a lot of pieces of information that do go into
this assessnent. So for us to sinply say no, you would not
have to | ook any further on the basis of sone other
assunptions on the types of products that m ght be approved
at this point is a bit problematic for the future.
On the other hand, you m ght be able to provide data that
suggests sone of the things that you're tal king about, that
you don't have netabolismin animals, maybe you do sone in
vitro studies to | ook at whether or not you have netabolism
in liver honogenates, intact human |iver honopgenates or
sonething el se. You mght | ook at receptor binding and
other information that could be used to justify either
wai vi ng phar macoki netic--full metabolic process eval uation
or speciation in humans. There may be ot her approaches to
try to justify that, but to still |eave enough room so that
when it does occur, it would be able to be identified and we

could nove forward with getting those products fully
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characterized as appropriate for those drugs and m ni m zi ng
the evaluation for those drugs where the things that you
descri be do not occur.

| think that's nore in relationship to ny other question.

If we are able to devel op sone gui dance that tries to
clarify those different pathways and approaches, woul d that
be nore reasonabl e?

MR. NUNN: Yes, | think a decision tree--the decision tree

i dea that we've tal ked about at this neeting is a way to go
in that direction, because there are nmany ways of getting to
the sanme points, | think

DR. LOVE: And | think we agree that if you don't need to do
all the work, then we wouldn't want you to have to do all of
that. Unfortunately, it's not an all or nothing situation.
We've got to |look at the total set of radi opharmaceuticals
products, both now and com ng down the road. So we're
trying to find a way to address all of these.

MR. KI RSCHENBAUM  Could | ask for a clarification?

DR LOVE: Ckay. Yes?

MR. Kl RSCHENBAUM  You spoke about a decision tree--

DR. LOVE: M crophone, please.

MR. KIRSCHENBAUM This may be a clarification fromboth

sides. Does the concept of a decision tree cut across G oup
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1 and G oup 2?

DR. LOVE: It could. | think the question that Victor was

raising also here silently was whet her or not presence or

absence of netabolismshould be part of the decision of

whet her you're Goup 1 or Goup 2. I'mnot--1 think you

coul d be netabolized into a safe product, so | don't know

that I would exclude--1 don't think I would use the fact

t hat netabolismoccurs as a reason to exclude from G oup 1.
But perhaps what happens as the end result of the

met abol i sm m ght be sonething that's considered. | think

this is in a--we're in a thought process here on this one,

and what you're saying is also helpful to us to think about

it. But, yes, we probably could devise a systemto | ook at

both G oup 1 and G oup 2.

| think that goes to a coonment that | nmade earlier on safety
monitoring, and G oup 2 doesn't nean it always has to be

everything, and a ot of the principles that we're talking

about would still be relevant in Goup 2 on whether or not

you would or would not need to do certain types of anal yses,
and we could think about that. |[It's probably nore rel ated

to what the drug actually does.

DR. RACZKOMSKI:  What | was trying to get at was how broadly

or how narrowly the community would |ike Goup 1 to be
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defined. For exanple, it could be fairly easy to define
Goup 1, but it would be fairly narrowif you were to say
that you mght only limt it to drugs that are

non- et abol i zed, for exanple. But | don't know if that sort
of idea would be appealing to the comunity or not.

MR. NUNN:  You obviously should not use netabolismper se as
excl usi onary because it could be netabolized in a beneficial
way .

DR. RACZKOWBKI :  Sure, sure.

MR NUNN:. But |I think the intent of the act was to try and
acknow edge that radi opharmaceuticals are different to other
t herapeutic drugs and that we should try and accommodat e
them And | don't think the intent of the act was to have a
very narrow Goup 1 in which only a very snmall percentage of
radi ophar maceuticals belong. So | think there's an onus us
to try and work out how to include a significant proportion
of them

DR. LOVE: And we would agree with that. W would like to
see it as broad as is reasonably appropriate for the
products, and that was one of the reasons for the 24-hour
limtation for elimnation that was in the original--that
was presented by CORAR at the |ast neeting seened a bit too

narrow for the reasons you're just tal king about. Half-life
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may not be related to safety. Metabolismper se nay not be
related to safety. So it would seem appropriate to all ow
for those other products to get into Goup 1 if they can.
MR NUNN. Yes. | would agree that if you get 80 percent of
your mass excreted in animals within 24 hours, that is a
very stringent requirenent because once it's out of the
body, there's no way it can get back in.

DR. LOVE: Right. But | guess |I'msaying we were thinking
that that's too stringent, and it's better to not put that
type of alimtation on there. So |I think what |'m-correct
me or tell me, the answer to Victor's question then is no,
you would not want it limted to non-netabolized products.
MR. NUNN: Right.

MR, KIRSCHENBAUM | would not like to see the question of
whet her PK studies are required becone the sane as whether a
product is Goup 1, because there are other facets to G oup
1 than whether PK studies are necessary.

DR. LOVE: Absolutely. And also I think there are other
types of information that can hel p answer the question,
whether it's Goup 1 or G oup 2, of whether or not you need
to follow radioactivity or do you follow-and do a ful
speciation. | think that's really not based on a safety

profile. It's based on other factors of the drug and what
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happens to it.

Peptides are going to be netabolized. They're just going to
be net abol i zed.

MR. CARPENTER Well, | think that's for the sponsor to
denonstrate. | would suggest that one of the considerations
around the requirenent of PK should be a careful
characterization of PKin animals, and, in fact, getting
back to what we tal ked about before, there nust be a set of
circunstances where there should be a de facto excl usion
fromdoing a PK study in humans where you can show a | ack of
met abolism a very good safety margin, and, you know, good
recovery in appropriate preclinical nodels as a baseline,
and then, of course, we want to discuss other aspects of it,
| think. And to Dr. MIIls' point, obviously there are going
to be exceptions where, in fact, the radi ochem stry and the
phar macoki netics are in the sanme concentration regine.
That's a different situation. | admt that.

DR LEE: 1'd just like to add a cooment to the in vitro
metabolism In vitro nmetabolism my not show nmet abolism

but that doesn't nmean that in vivo the netabolism you know,
is not going to occur. So there's that--we have that up to
sone certainty inin vitro data, but yet it's not going to

be 100 percent predictive in what's going to happen in vivo.
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DR. LOVE: Ckay. Any other comments?

[ No response. ]

DR. LOVE: Ckay. It sounds like then that we will have to
devel op sone approaches to try to clarify these different
aspects and when radioactivity alone is a reasonabl e
approach and when others would not, and also try to relate
this to pathways that are both relevant to Goup 1, Goup 2,
and when they're different--when they' re the sane, when
they're different.

MR, MORGAN: It seens that as we go through a nunber of
these topics, we're comng nore or |less to the sanme general
conclusion, that a very blanket statenment is inappropriate.
And | think what we as sponsors really need fromthe agency
is your thoughts around where certain decision points are,
the kinds of information that you' re | ooking to guide us we
conme forward with our program And | think that's a very
rati onal approach to be going towards a gui dance docunent,
that it's inportant for us to understand what you're | ooking
for, and possibly the rationale for why you want that piece
of information. W tal ked about the need for repeat dose
studies, and | think it is now becom ng clear that you don't
want repeat dosing for |ooking at the build-up of

nmet abolites, but | ooking for another piece of information.
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And I"'mnot really sure that that was clear fromour earlier
di scussi ons.

So that type of information | think is critical to us in
devel opi ng our prograns.

DR. LOVE: GCkay. Fine. Thank you.

| realize it's about 11:30-ish right now, and we still had a
few points fromM CAA on Goup 1, Goup 2 issues. |Is there
sufficient tinme between now and lunch to do that? O we can
do lunch at 12:30 if necessary, or 1:00 if need be.

MR. CARVLIN. Because there is so much simlarity
in the M CAA concerns and the CORAR concerns, | think we can
spend maybe five or ten mnutes pointing out the
simlarities and enphasi zing where there are points that my
not be exactly the sane.

DR. LOVE: And if we need to break and cone back to it after
lunch, we will do so. Thank you. Go ahead.

MR, CARVLIN. Al right. W began this norning by trying to
touch upon the special characteristics that distinguish the
medi cal imaging drug products fromtheir therapeutic
siblings, and we've had a fair anount of discussion talking
about those characteristics, and now what | want to do is
enphasi ze the different characteristics that are particul ar

for radionuclides and radi opharmaceuticals and those for the
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medi cal imagi ng contrast agents, the better known contrast
agents. And physics and physical chem stry are as inportant
or even nore inportant than biol ogy and bi ochem stry, and
that just neans that these products are largely biologically
i nacti ve.

Now, that's starting to change, as Dr. Love had nenti oned
earlier, with the introduction of peptides and as we had
spoken about in relation to pharmcophores, where there
actually is biological activity. Ganted, it mght be at a
very, very low |level, but this signals the next step in the
evol ution of nedical inmaging drugs and biol ogics, and that
is that we are evolving froma sinple denonstration of
structure and anatony to function and physi ol ogy. And,
clearly, radiopharmaceuticals and radi onuclides are in the
vanguard for any nunber of reasons. The science is very
wel | evolved, chem stry, physics, biology, and pharnmacol ogy,
so that the structure and functional denonstrations possible
by radi onuclides are nore varied and nore devel oped than
what you have for nedical inmaging contrast agents.

However, there will cone a tinme when nedical inmaging
contrast agents are there as well, and that's sonething that
we want to receive in the guidance, is latitude for the

future, because we want to make sure that the guidance is
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not too firmy entrenched in our current understandi ng of
medi cal imagi ng drug products, that is, intravenously
adm ni stered i odi nated products for X-ray or intravenously
adm ni st ered gadol i nium kel ates for nmagnetic resonance where
the kinds of mcro bubbles and mcro aerosones that we're
currently developing for ultrasound or even the

radi onucl i des and radi opharmaceuticals that we have for

nucl ear nedi ci ne.

Okay. Anot her point was raised about the small mass doses,
single and limted use, rapid near-conplete elimnation.

That al so does apply for the nedical inmaging contrast

agents, and quantitatively, what we're |ooking at is drug
subst ance and drug product in this range. And in the
afternoon or after lunch, we'll tal k about the grade point

t hat appears between the nucl ear nedicine and the ultrasound
products that are currently in devel opnent versus the
magneti ¢ resonance contrast agents and the X-ray contrast
agents. And this is really the basis of mass dose ranges
both for the drug substance and for the drug product.
Elimnation is rapid and near-conplete, and this gets to the
guestion about how are these products netabolized.

Certainly that varies on an agent-by-agent, case-by-case

basis, but for nost of the products that are currently in
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devel opnment and those that are approved, there is virtually
no netabolism So sone of the comments that Adrian Nunn had
made on behal f of CORAR are immedi ately the same for M CAA
We woul d ask for FDA to consider those circunstances as
appl yi ng, where appropriate, for ultrasound, magnetic
resonance, and X-ray.

A case in point would be for the ultrasound products we're
usi ng advantagefully small anounts of material, sonmewhere on
the order for the active conponent naybe as little as 50

m croneters, and that this gas is chemcally inert and it's
biologically inert and it's quantitatively excreted
unmet abol i zed. So there are the same kinds of concerns that
apply to this category, the ultrasound category, and the
active conponent there of gases, as for the

radi ophar maceuti cal s and radi onucl i des.

Ckay. So those are pretty nuch the comments | have to offer
regardi ng the nedical imaging contrast agent. There are
sonme specific coments about inclusion in Goup 1 versus
Goup 2. If you have early designation as being in Goup 1,
is that in perpetuity? 1| think we've cone to appreciate

t hat as our understandi ng of the product's performance and
nmost particularly its safety profile grows, you may want to

reconsider inclusion in Goup 1. Simlarly, if you're
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designated as a nenber in good standing of Goup 2 and with

br oader experience in the devel opnent of the product you

understand its safety performance to be exenplary, that may

be sufficient to justify a reconsideration and perhaps

inclusion in Goup 1. So that is an open question of you're

in Goup 1, are you always in Goup 1, if you're in Goup 2,

are you always in Goup 2, and under what circunstances

m ght there be a change.

Al so, Dr. DeCGeorge had raised a question earlier and there

was a brief discussion before the break about pharmacophore.
| just wanted to enphasize the concerns of the Medical

| magi ng Contrast Agent Association that we al so have

i denti cal pharnmacophores for different applications,

products that may have been devel oped for a therapeutic

i ndi cati on now seeing application and extension for

di agnostic, and, interestingly, vice versa as well, although

we're not really here to speak on behalf of therapeutic

phar maceuti cal devel opnent today, and also that there is a

potential for cross-nodality devel opnent, an additional

ext ensi on where you do have the sane pharmacophore. Wat

ki nd of safety concerns would apply in that instance?

Al so, Dr. Nunn had made a comrent regardi ng proof of concept

studi es and how a pre-devel opnent phase is now common for
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radi ophar maceuti cal s and radi onuclides, where up until this
poi nt, you could denonstrate to a very high degree of
l'i kel i hood that the pharmaceutical was going to be effective
fromthe |lab bench forward. A case in point wuld be what |
cited this norning, the Del hol me, Conrad, Rankin, and
Teitman's (ph) mxture that was introduced wthin six weeks.
Teitman's mxture is really a very nasty concoction of
cinnabar linme and petroleumjelly, and it was infused in a
cadaveric hand, but all of the science that needed to be
under st ood was understood in those first six weeks. You
needed sonething that could stop or scatter X-rays.
As we noved from structure and anatony and physics into the
wor |l d of physiology and function, we are going to have to
have a nore | engthy pre-devel opnent program So the sane
ki nds of studies that are currently being practiced for
radi onucl i des and radi opharmaceuticals, these proof of
concept studies, are likely to be seen for nedical inmaging
contrast agents, and the sane kinds of concerns would apply
there as well.
Regar di ng phar macoki neti cs and pharmacodynam cs, we have a
much different set of concerns there, and just two points to
raise briefly at this point, and then we coul d perhaps

revisit that alittle bit later. That is, what is the
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appropri ate pharnmacoki netics for nedical imagi ng contrast
agent? |Is it necessarily that all conponents nust be fully
characterized? O is it sufficient that just the drug
product could be characterized, drug substance could be
characterized? There are a nunber of points in the guidance
docunent where there seens to be a slight difference in
interpretation, a slight difference in the recomendation or
t he expectation that's cultivated. So if we could get sone
clarification, perhaps additional discussion on that point,
t hat woul d be hel pful

The last point to raise here had to do with a discussion
about the routes of admnistration, and Dr. Raczkowski had
alluded to that earlier about system c exposure being
different for different routes of admnistration. And there
may be a very | ow system c exposure going by an alternate
route of adm nistration. An exanple could have been for a
product that has prior devel opnment and approval for the
intravenous or intra-arterial route of admnistration and is
now bei ng devel oped for an alternate route such as oral,
rectal, or intra-articular. Wat special concerns apply in
that instance, and how m ght we be able to facilitate the
devel opnent for these alternate routes of adm nistration

provided that there is | ow system ¢ exposure and we
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ot herwi se understand the toxic risks and profile of that

pr oduct .

The | ast concern--and really nore looking to the future--is
t hat nedi cal inmaging contrast agents and radi onuclides are
bei ng devel oped for a nuch broader range of indications, and
we're also |looking at all different phases of matter in
addition to routes of admnistration. And there wll be

di fferent concerns regardi ng pharmacokinetics and the
potential toxicity depending on the phase of matter. And
this then brings us back full circle to discussion about gas
and ultrasound and the drug substance here.

Those are all the cormments that | have to offer fromthe
Medi cal | nmagi ng Contrast Agent Associ ation.

DR. LOVE: Thank you very mnuch.

Just a couple of questions. 1'll try to just address a
couple of points first, and then | did have a couple of
guestions for you.

W were thinking Goup 1, the question of Goup 1 to Goup
2, our thoughts on that were that you would get into G oup
1, as we've been tal king about, conpletely into Goup 1 by
the end of Phase 1. But there has al ways been an assunption
that if there was a catastrophe, if a patient died,

sonething terrible happened, and, yes, we would have to
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reassess whether or not this is Goup 1 or is that related
to sone expl ai nabl e i ssue that happened to just be rel ated
to the patient's underlying disease. So it would be a

bal anced assessnment of that. So there was a possibility of
going fromGoup 1 to Goup 2, dependi ng upon clinical
adverse events, nonitoring and results, but we would do that
realistically.

We hadn't tal ked about going fromGoup 2 to Goup 1, so you
raise an interesting question that I think we'll have to
consider. But essentially what you're saying, | would
assune, is if Phase 1, Phase 2 data showed that there
weren't adverse events, you' re asking if maybe coul d Phase 3
be reduced. Is that essentially what you're tal king about?
MR. CARVLIN. Yes, and al so anticipating for the nedical

i magi ng contrast agents the inpact of pre-devel opnent and
the i nportance that the proof of concept studies are |ikely
to serve for us in the future.

DR. LOVE: Right. | certainly agree that we would | ook at
what ever data you had that would be relevant, so that if you
had proof of concept studies or other things, to help make

t hose assessnents, those would be inportant.

MR. NUNN: | think we have issued--or have di scussed goi ng

fromGoup 2 to Goup 1, but inindirect terns. And | can
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i magi ne that the animal tox profile and PK profile is nuch
wor se than humans, and so you're in Goup 1 because of the
ani mal data, and then when you get into the human data, you
find that the aninal data does not predict human, and it's
actual ly nmuch better

DR. LOVE: Right. But | don't know that we in our own

di al ogue at the agency have directly tal ked about going from
Goup 2 to Goup 1, but you raise a question and we'l|
certainly think about that. But we don't have an answer for
t hat one right now because we haven't directly tal ked about
it.

Your next to the last comment had to do with routes of

adm nistration. Certainly other information based on a
route of adm nistration would be consi dered, and the exanple
that you gave is a good one. |If you know what the systemc
exposure is if it's given intravenously, and if now you
don't have any system c exposure, then that woul d--we at

| east wouldn't need to be concerned about the targeted
toxicity, perhaps, let's say, in relationship to the G
tract if it's oral. Intra-articular raises sonme questions
about absorption and other things, and we'd have to | ook at
that. But that would be based on the data that you would

submt, and certainly that's the kind of infornmation that
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woul d be used to nake an assessnent.

| think one of your witten questions wanted to know does
that nean it's Goup 1. A lot of it would depend upon what
you think the toxicity is, | think, to the target organ
meaning the @ tract in that particul ar exanple.

DR. RACZKOWBKI: But | think we're open to considering those
types of scenarios and perhaps nodifying the gui dance
docunent to try to enconpass sone of those scenarios that
you descri bed when we have system c exposure and now it's
given by a particular route.

DR. LOVE: Right. | agree.

Coul d you address a little bit what you were talking--your
comment at the end about different phases of matter.

MR, CARVLIN: Yes.

DR. LOVE: Could you expand on that a bit nore, please?

MR. CARVLIN.  Yes. Just that--and we don't think that our
accust onmed approach to devel opnent is necessarily going to
be predictive of what we're going to do in the future.
We're very expert at this point at devel opi ng i odi nated
contrast nedia for X-ray or contrast nedia for MR, and
we've got a | arge experience in ultrasound. But products in
the future are going to be a |ot nore varied than what we

have currently, and I think that a I ot of the exanples and a
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good deal of the thinking enbodied in the gui dance docunent
was based on X-ray, nmgnetic resonance,

radi opharmaceuticals, and ultrasound as they exist today.

But if we're going to introduce, let's say, a
hyper - pol ari zed gas as a magnetic resonance contract agent
for one imging, what special considerations m ght that
bring?

Simlarly, if we're going to be introducing capsul es for
magneti ¢ resonance i magi ng, where there would be a different
route of adm nistration and absorption, is that anticipated
in the guidance docunent, and do we have the kind of
flexibility that's required in order to fully take advantage
of the properties of those kinds of products?

DR. LOVE: What would you like to see the guidance do or say
in relationship to new nodalities such as those you've
ment i oned?

MR. CARVLIN. Ckay. One is, where possible, to allow
flexibility, not so nuch so that it is conpletely nebul ous
and ill-defined, because we struggle with that in the sanme
way that you struggle with that. W'd like clarity and
direction. But just to understand that it is possible that
you could have for different indications or different routes

of adm nistration a single product being both Goup 1 and
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Goup 2, surprisingly. This we tal ked about. So those

ki nds of concerns | think we need to have anticipated in the
docunent .

DR. LOVE: Any other comments, questions?

[ No response. ]

DR. LOVE: Are there any coments fromthe audi ence, please,
on anything that's gone forward this norning?

[ No response. ]

DR. LOVE: No? GCkay. Then | think we'll take an hour
break, and let nme just ask one question. Do you feel that
this closes the issues fromMCAA for Goup 1 or Goup 27?
O is there anything el se that you wanted to put on the
table? If not, then we would go to blinded readi ng when we
cone back.

MR, CARVLIN. W feel as though all topics have been

addr essed.

DR. LOVE: Ckay. Fine. Then blinded readi ng when we
restart at 1 o' cl ock.

[ Wher eupon, at 11:56 a.m, a luncheon recess was taken to

reconvene at 1:00 p.m, this sane day.]
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AFTERNOON SESSI ON

[1: 09 p. m]
DR. LOVE: For this section, the FDA received six or so
guestions from M CAA and CORAR. They were sonewhat simlar.
We actually received a set of questions fromeach group
and what I'mtrying to do is just put the simlarities
together on this slide. They had to do wth the primry
endpoint and its relationship to efficacy, clinical efficacy
or utility, and then the rest of thembasically had to do
with the value of the blinded read itself and the nunber of
readers, sequential unblinding, and basically was ending
with a major question about whether or not information from
a fully informed blinded read or open on-site read coul d be
used in the package insert, and how m ght we do that.
The first question, | guess I'd really like to ask for sone
clarity fromMCAA on this one. It's Question 2. Wy can't
information on clinical efficacy and utility of the test
agent al so be used as a primary endpoint? | want to make
sure | try to understand what that question was. It would
seemto ne that that question had to do with perhaps severa
sections in the guidance that tal ked about using blinded
read and trying to provide the information that determ nes

t he endpoint.
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| didn't actually find the place in the gui dance where we
said that the blinded read endpoint alone was the primary
endpoint, so | just wanted sone clarity. It seened to ne
that it's nore a relationship of the full set of information
and howit's used. |Is that nore the question?
MR. BAUM No, the question--Len Baum The question is
really right now we are using sonething--one primary
endpoint is the blinded read. The unblinded data or other
data that's collected--and 1'Il get through sonme of it
during our presentation--is not allowed as the primary
endpoint. Those are considered secondary endpoints. In
sone cases, they're not even--sone data that's coll ected on
secondary endpoints do not find their way into the | abeling,
and that's why sone of the discussion is--the information
that's collected during the conduct of the trial can
al so--and why can't we have nore than one primary endpoint?
In other words, certain information collected that is based
on the clinical practice and clinical use of the drug could
al so be considered prinmary endpoints for the use of the
product for its intended use. So that's the concept behind
t hat .
DR. LOVE: Ckay. W'll probably talk a little bit nore

about the endpoints thensel ves when we get into the
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i ndication part, and that does seemto be slightly different
fromthe rest of it, so you' re actually relating that then
to the points that are on the remainder of the slide and
that has to do with the use of the blinded or unblinded data
in any sequential unblinding. GCkay.

CGeorge MIls just gave a tal k about sequential unblinding at
the DI A neeting, and half of the audi ence probably heard
your talk. 1'mgoing to turn this over to him

DR MLLS: Wuat I'dlike to do is to take you through a
process of definitions, and part of the problemwe had in
the | ast nmeeting was describing and identifying various

el enents and statenments and so on. |'mjust going to take
you through definitions, and we'll put back again that |ist
of questions that you had and try to address issues as we go
through. But 1'll try to focus you on sone of these

el enments right now.

First of all, when we're |ooking at the blinded off-site
interpretation, this is our classic nodel. It represents
the off-site independent imaging interpretation for efficacy
performance. And just as a side comment, one of the issues
that | point out for you is that there's not safety here.
You cannot reproduce the safety findings. Wen you're

| ooking at an interpretation in a clinical trial, there's an
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ext ensi ve anount of safety data which is acquired on-site.
This, the off-site, is for the efficacy interpretation, and
that's a significant point. There's a lot of information
that's on-site that can never be reproduced. But in terns
of efficacy evaluation, we're |ooking at that off-site
interpretation in order to renove any potential bias that

m ght be introduced fromthe on-site interpretations.

Now, let's take a | ook at what are the classic elenents that
we would see with that type of interpretation in the
off-site interpretation. Thank you. How do | work it?
There's a little button. Al right.

Wien we're |l ooking at this blinded efficacy interpretation,
it's typically perfornmed off-site, away fromthe sponsor and
away fromthe clinical sites. One of the elenents that was
introduced in the last question was in ternms of using
clinical sites fromvarious other--to cross over, if you
will, and in looking at it, we have small studies, as we
typically have in biologics. It's usually not a question
because there are an anpl e nunber of sites which m ght be
avai | abl e to us.

Wthin CDER, trials which are sonewhat | arger than ours,
typically this is not always--it's been an addressed issue

also. We did find within the agency, though, that there is
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a very large trial going on with mamography where they are
i ntroduci ng such a nodel where they're crossing over. There
internms, it was justified prospectively in terns of the
devel opnent of that nodel that they had exhausted al

avai lable sites in the United States because they were all
participating. So fromthe standpoint here, I want to point
out that this is a classic nodel, and that if you're | ooking
at a unique design in terns of use of sites or crossover
sites, the agency, | anticipate, would be nore than willing
to prospectively look at it. But fromthe standpoi nt of
retrospectively and in a classic nodel, this is the
definition we're typically working from

Centralized site for this interpretation or limted sites,

i ndependent nonitoring away fromthe clinical sites, away
fromthe sponsor, independent physician interpreters with
masked filnms renoving all the patient identifiers. The
classic type of nodel when we're looking in ternms of the

of f-site independent interpretation.

Now, when we | ook at what would be classified as the
classic, fully blinded interpretation or a pure--and this is
what nost people are | ooking at when we start to describe
the fully blinded interpretation, imges only, no clinical

i nformation provided, no technical or clinical information
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is provided, and this type of fully blinded interpretation
is applicable when you have a very standardi zed i nmagi ng
nmodal ity that you're using, such as in this case as the
exanples in chest X-ray. It's a well-defined set-up. Al
radi ol ogi sts typically understand the X-ray. They
understand the inmagi ng paraneters. They understand the
constructs. So they need very little information in order
to render a fully blinded interpretation. So this would be
your pure nodel, and it would be applicable for that type of
i magi ng nodal ity.

The next fully blinded interpretation, though, is wth

i mges only as a nodified, another step in terns of | ooking
at this, and that is typically for a non-standardi zed

i magi ng protocol. Now, when we're |ooking here, we still
have it fully blinded, but you re dealing with a

non- st andardi zed protocol. It is not a standardized imaging
protocol, so the radiologist, nuclear nedicine physician my
not understand or know how to interpret those i mages. No
anatom cal orientation or detail. Many of our inmaging

studi es, especially with radi opharnmaceuticals, have very
[imted anatom cal detail that's provided.

So now we can |ook at a fully blinded interpretation, inmages

only, as a nodified for non-standardi zed procedures--a
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subset, if you wll, or a different set of fully blinded
interpretations. Here it provides basic, blinded
interpreters, the basic inmaging protocol and the anat om cal
orientation. This is going to reduce the potential for
concern for bias of limted or under-interpretation. So
when you're tal king about a fully blinded, there are already
two ends of the spectrumthat always have to be acknow edged
when | ooking at this, and this should be defined
prospectively when you're | ooking at your Phase 1 and Phase
2 devel opnment protocols as to how best to approach this

i magi ng nodal ity.

Are we dealing with a standardi zed i nagi ng such as a chest
X-ray where we're going to work with sonme new contrast
agent? Certainly we need very little, if any, information
for the interpreter. But if you' re working with a

radi opharmaceutical that has a very new i magi ng nodality and
i magi ng protocol, you would still have a fully blinded, but
you need to provide information. But it's inherent upon the
agency as well as the sponsor to identify what are the
[imtations going into a prospectively defined fully blinded
interpretation.

Next is a definition of a fully informed but blinded to

truth interpretation. Fromthat standpoint, there is a
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subgroup where all inmages are provided, all anatom ca
orientation is provided, the imaging protocol is provided,
and all data prospectively designed in the clinical trial
prot ocol --and prospectively defined because, again, if you
begin to start doing this retrospectively, you break up a
ot of this structure. You nust prospectively define it.
This is where going into the Phase 3 study based on the
Phase 1 and 2 devel opnent this should be defined for a fully
informed but blinded to truth interpretation.

Now, once you identify that you have two spectruns, one, the
fully blinded interpretation, and, two, the fully infornmed
interpretation but blinded to the truth, then you step into
the sequential unblinding that we tal ked about at the |ast
nmeeting. And what does that really nmean? Sequenti al
unblinding is a conbination design for blinded off-site
interpretations, fully blinded and fully informed but
blinded to truth, the two groups we've just tal ked about.
From whence does it conme? Cassic nedical imaging grand
rounds, clinical interpretation nodel, it's been around for
decades in terns of |ooking at imges. Cassic four-step
approach for sequential unblinding.

The step one is fully blinded interpretation. The inmage set

is presented. No clinical history, no supporting inmaging.
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Now, again, renmenber | told you there are two different
subsets, and | did not limt your inmaging protocol
necessarily here or that information for anatom cal
orientation. But | didlimt you in terns of any clinical
hi story and any prospectively defined information within the
trial. The blinded interpretation is then recorded and

| ocked. Now you have your first step.

Step nunber two is once we have | ocked that interpretation,
the conpl ete prospectively defined clinical information
provided with all supporting imaging studies that are
prospectively designed in the study. An exanple would be is
that CT scanning nust be acconplished and interpreted prior
to the performance on the inmagi ng study, and this inmaging
study's interpretation is absolutely designed to have to
have that CT information. |It's appropriate to now pass the
CT information to the revi ewer because now we're going to
provide all the prospectively known information. But no
outcone or truth know edge is provided to our interpreter.
Step nunber three, the imagi ng set cones back again
presented for clarification for now the fully infornmed but
blinded to outcone truth interpretation. This is, again,
recorded and | ocked. Now you have two sets of

i nterpretations.
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Step four then identifies what is truth and truth resolution
is performed conparing the imagi ng agent performance in the
blinded interpretation to truth, and then the inmaging
performance in the fully informed but blinded to truth
interpretation. So at the conclusion of this nodel, you
woul d have two sets of interpretation, one fully blinded,
and then one fully performed with all prospectively defined
information, to denonstrate how this i maging agent will now
perform

So that concludes this set of comments in terns of
definitions. So let's put back those questions and see if
we can | ook at them

In terns of | ooking at the questions, nunber one, the
primary endpoint, | think we've tal ked about that that's
going to be talked about a little bit later. But fromthe
standpoint here, | think you can look at it in terns of this
nodel , and as you prospectively define it, to be able to,
one, |l ook at an independent evaluation, fully blinded so
there's no biases introduced, but at the sane tine then | ook
at a fully infornmed interpretation to denonstrate how this
agent will performwth all clinically and prospectively
defined information.

Nunber two, the value of the blinded read is to reduce
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obviously the bias introduction, fromthe standpoint there
is a vast anmount of information which is produced in the
clinical trial design that has to be perforned on-site and
cannot be reproduced off-site. But fromthe standpoint of

i ntroduci ng and | ooking at the efficacy performance, what
you're trying to do is to renove all the potential outside
informati on that was not prospectively defined as well as

t he possible introduction of truth, which, frankly speaking,
i s--renmenber, every investigator is taking care of the
patient, so they're going to discover truth many tinmes prior
to finalizing the report. So we renove that potential also.
The nunber of blinded readers. One of the elenents that |
woul d al so point to you is you have to prospectively define
this. First of all, it can't be one. You have to
denonstrate that nmultiple reviewers can | ook at the
information. The size of that was a question, and, again,
those of us in biologics where we've got naybe 100 studi es,
two to three interpreters can do that in an afternoon. Wth
a drug's eval uation where they m ght have 600 or 700

studi es, you nmay have to | ook at crossing over various types
of interpreters and | ooking at that, but that needs to be
prospectively defined as to the size and extent of it. And

fromthe standpoint of this, | appreciate in talking to the
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peopl e over in Devices where they're doing thousands of
studies, certainly no single investigator or nultiple
investigators can actually review all the filnms, too. W
appreciate that in terns of that size, but it should be
prospectively defined. You know how the size of your study
is going to be perfornmed going in.

Looking at the same site or other sites as |'ve descri bed,
there are novel ways to approach it. But, again, it really
shoul d be prospectively defined, and it really cones down to
the individual trial that you're looking at. Again, if
we're only dealing with ten sites in the United States in a
typical biologic, we don't |look at that as a concern. |If
you were | ooking at nmaybe 50 sites, you m ght be. But,
again, it should be prospectively defined.

Sequential unblinding, I think I can give you a good exanpl e
of what--the agency now feels confortable wth sequenti al
unbl i nding as a concept, but we al so appreciate we need to
incorporate it in the guidance docunment to make sure that
it's fully understood. And you can |look at that in terns of
the information. There may be a great case for conpletely
blinded interpretations if that's your design. |If you can
can do an imaging study, throw it up on an X-ray reading

room and nmake them make the call w thout any information,
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the fully blinded interpretation is the absolute way to go.
It's a great study. Frankly speaking, | don't know too

many radi opharmaceuticals that can do that. But there m ght

be one or two. But | think sequential unblinding wll help

the nost for those.

O her options, we'll |eave that one to open di scussion.

I nformed and partial infornmed and the package insert, again,

it depends on your trial. | would nmake the case for ny

bi ol ogi cs nost of the time that sequential unblinding, where

you show how it perfornmed without any information, just show

themthe limtations of perform ng that study w thout

getting adequate information. You don't know the foll ow ng

pi eces and parts, and you may not have an appropriate

interpretation. So that may be the greatest value. But the

ot her one is nake sure your package insert doesn't grow too

| arge by trying to put too many different sets of

interpretations into it, also.

That concludes ny remarks. Coments? | see one fromthe

audi ence. You're going to have to cone to the m crophone.

MR. EINSTEIN. H, George. A question--

DR. MLLS: Yes, identify yourself.

MR. EINSTEIN. Steve Einstein from Bi oi magi ng, and | had a

guestion about the agency's opinion on the nunber of readers
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used for blinded reads conparing Phase 2 versus Phase 3. In
general, we tend to use |less readers for a Phase 2 study

t han a Phase 3.

DR MLLS: M comment would be, first off, it's--1"mnot so
concerned about Phase 2, how many, as Phase 3 because Phase
3 is licensure, unless you're planning to push it to
licensure with an accel erated Phase 2 suddenly that you feel
so good about. But the elenent here is that in the types of
studies that | would tend to approach fromthe biologics, |
woul d tend to ook at a mnimumof two interpreters per any
size of study, but | would want to see typically three in
there in terns of being able to do the review and nmaki ng
sure the crossover nunbers ares.

But, again, if you ve got 600, you may need many nore
reviewers. So you have to be careful in terns of couching
it inthe size of the study and the prospectively defined

el ements to how you're going to | ook at this.

' m al ways cautioning, because one of the things in |ooking
at this type of--this information, when we're | ooking at the
contrast people and their types of studies, they're vastly
different in terns of the size and nunber versus the

radi opharmaceuticals that are in CDER versus the

radi opharmaceuticals in Biologics. And so the sizing--when
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| start to make an of f hand comment about, well, | |ike two
to three, you know, but you' ve only got 100 patients in your
study. And that doesn't work when you' ve got 5,000
patients. | fully amsensitive to that.

DR. RACZKOWSKI : Let nme just comment on that as well. |
think that one of the main values of the Phase 2 blinded
read is to help serve as a pilot for determ ning how you
need to size the Phase 3 study or studies, and so the nunber
of blinded readers in the Phase 2 study, | agree with
Ceorge, it's generally a less critical aspect of the

devel opnent plan, but it can be extrenely useful in

determ ning how to plan your Phase 3 clinical trials.

DR. MLLS: Absolutely, and to enphasize that, nost of our
better Phase 3 studies when they cone in in terns of design
have had a blinded interpretation, and they know that the
problens they' re going to face in terns of prospectively
designed. If they don't, typically we get into the OPS (?)
retrospective re-evaluation of how we want to | ook at the
bl i nded, and that's where we start to break down al nost

i mredi atel y.

MR. LaFRANCE: LaFrance, Bracco, Princeton. It's nore a
guestion than a comment on your last bullet. | knowit's

difficult without having specific data to speak to, but what
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types of opportunities mght be available if we're talking
about, say, several blind reads or sequential blind reads?
Hi storically, the blinded--the nost robust blind read is
really all that shows up in the package insert, and
particularly say around indications. Wat are your opinions
or what issues, again, recognizing |ack of particular data
for a particular product, what opportunities are there to
expand if there are sequential blind reads to put what type
of information from say, the ones closer to a practice of
medi ci ne read? And would it be just in, say, the clinical
studi es part of the package insert, or mght it be in the

i ndi cations part?

DR MLLS: Fromthe standpoint here, you have to be carefu
in ternms of couching what |'mabout to say. M inpression
is that sequential unblinding for the biologics that | deal
with in the radi opharmaceuticals is probably what | consider
to be clinically the best approach, and fromthat aspect is
to be able to identify that prospectively. | then cone back
and say if you want to, you want to approach it
prospectively, we would present to you the fully blinded
interpretation. W would present to you the fully inforned
prospectively designed with the clinical trial. But |I would

want to have that.
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Once you start to break down and go retrospectively and try
to readjust it, then things start to conme apart. | couch
that very carefully for you in terns of saying that's an

el emrent there that has to be defined. And | ooking towards
CDER in terns of their developnent to it, again, it's the
sane type of negotiation in terns of the devel opnent as to
how far or what extent.

| also don't want the package insert to | ook |like an origam
exercise, which is so big that you don't get that nuch
information. There can be a |ot of argunent nade that, hey,
that fully blinded doesn't represent what's going to happen
performance-wi se, and it's academ c; therefore, go with a
prospectively desi gned, quote-unquote, infornmed
interpretation but blinded to the truth. And that's where
those el enments need to be titrated back and forth.

DR. LOVE: R ght. | think as George was saying, sequentia
unbl i ndi ng has been used nore in CBER than in CDER, but the
gui dance indicates that both of us are wlling to accept
sequenti al unbl i ndi ng.

W' ve tal ked about this a |ot, and sonme of these issues were
al so discussed at the DIA. And one of the points we made
there was that there probably needs to be nore eval uation of

t he sequential unblinding process in Phase 2 to help
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determ ne what information would or would not go into the
package insert and to help determ ne the unblinding
procedure that's going to be used in Phase 3 to validate a
hypot hesis that you establish in Phase 2. And so | think
that those things wll be inportant.

Al so, the sequential unblinding may begin to have much, much
nmore inportance in relation to sonme of the different

i ndications. You know, if you're really going for this
gquestion at the beginning, the clinical efficacy, utility,
and you're trying to denonstrate its value, let's say, in a
pati ent managenent or therapeutic or diagnostic managenent
indication, then all the sequential pieces of information
have a nmuch, nuch greater inpact on that final decision than
it mght be in the initial description where you're |ooking
at a structural indication and you can clearly outline the
drug, the organ, or the area of anatony, and there aren't
any ot her real questions to ask.

So this becones inportant in different kinds of trials,

di fferent endpoints, and the |Iike, and, again, the
prospective discussion is inportant.

DR. MLLS: And one of the nost interesting things, after
presented this at the DIA neeting a couple of weeks ago, the

third speaker followi ng me was comng fromthe contrast
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i ndustry and was raving about the concept of a fully blinded
interpretation with no information, which pointed out to ne
that the perspective is that this is not widely applicable
to all of the various imaging nodalities we're tal king about
today. They may feel that it's the nost necessary is to be
able to throw the image up and neke a cold interpretation

If that is fromthat perspective, that should be negotiated
prospectively.

Agai n, what's good for radi opharmaceuticals may not
necessarily hold entirely for contrast agents.

DR. ROSENBERG  Marty Rosenberg from DuPont. If you
perform-let's say you have two prospective blinded reads,
one infornmed, one not, it would seemto ne--and |I'mjust
trying to interpret your comments, Dr. Love--that it's
possi bl e that dependi ng on which efficacy endpoint you're
trying to develop may very well not be a paired blind read
where they both achieve the sane efficacy endpoints, but you
actually split out your efficacy endpoints, so that you
woul d achi eve one efficacy endpoints, let's say, with a
totally unblinded, yet if you're |looking at sonething |ike a
di sease managenent, patient nanagenent perspective, those
interpretations cannot take place wi thout the clinical--

DR. LOVE: The fully infornmed--

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

DR. ROSENBERG  The di sease state that is in question. So
you woul d foresee that that would be the way that could
prospectively be set up.

DR. MLLS: And you said the exact word, prospectively set
up, because fromthat standpoint you should know that com ng
of f of your Phase 2. You should be able to cone in to

ei ther, you know, reviewer and be able to say that indeed
here is what we are going to acconplish. And you may say |
want to have a primary endpoint of a fully blind
interpretation, nunber one, and | want to have a second

pri mary endpoint, which says with all of this information I
can manage this disease state in a very specific way al so.
But there are two different elenents to it.

| think if you design that prospectively and conme in with
the data, especially having had a Iimted but unknown
blinded interpretation to support that, | think it would be
very val uable for both, you know, our review as well as for
your agent.

MR, KIRSCHENBAUM Dr. MIIs, you' ve tal ked about two types
of fully blinded interpretations. One is pure and the other
is nodified.

DR MLLS: Right.

MR. Kl RSCHENBAUM  Wbul d both of those types of
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interpretations have a place at step one in your sequenti al
unbl i ndi ng?

DR MLLS: It would beg alnost the issue of what the agent
is. In other words, | anticipate a fully blinded
interpretation, and in ny narrow scope, |'d say that's
probably a contrast agent working with a very typical known
pi ece of anatony that's got a |lot of structural anatony
around it for an image, say a CT of the abdonen with a
contrast agent, where | would anticipate that the nodified
woul d typically be a nuclear nedicine setting with a very
high target to non-target ratio, which may just have a
coupl e of hot spots sitting in a blank field and they need
anatony. And they're not going to be able to interpret that
wi thout that and the protocol. So it would beg the issue.
Yes, you could do it, but I'd want you to prospectively
define it, and | don't see the two typically being in that.
MR. KI RSCHENBAUM But there are sone agents that the
regions would be provided with sone information in step one.
DR. MLLS: Oh, absolutely, because if indeed it's a couple
of hot spots sitting in a blank field, it's very difficult
to understand how they can adequatel y--and what they'll do
is under-interpret, and that's what--we want to renove that

potential by saying prospectively, when you bring themin
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for your blind interpretation, hey, they can't interpret
this type of filmw thout sonme m nimal pieces of anatom ca
detail, and they define that for us in the Phase 2 blinded,
and we're going to bring that in and show that to you and
put that as part of the prospectively defined Phase 3 study.
MR. PRESSLI TZ: Joe Presslitz from | munonedics. You said
at the outset that the purpose of the blinded read, whether
it was nodified or whether it was inforned blinded read, is
to elimnate bias in the read. Gven that, then why woul d
you want to do--or why is it necessary to do a fully blinded
read? |If the informed blinded read al so elimnates bias and
that's what you're trying to evaluate, what was the bias in
the on-site reader, then why do a fully blinded read at all?
DR. MLLS: Oh, you--fromthe standpoint here, that's
prospectively defined. You nmay say that there is no val ue,
as we were tal king about earlier, in a fully blinded
interpretation; therefore, that should be prospectively
defined. You're going to need the follow ng elenents for
our defined primary efficacy endpoint. And you may cone
down and say the value of that blind interpretation is so
limted.

Now, what | would suggest to you is you mght want to

performit. You're going to have the information. But the
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other one is | couldn't argue with you that you necessarily
need to performthat, but the other one is you want to
prospectively define it. You don't want to cone in
retrospectively and identify it.

MR, PRESSLI TZ: So FDA would be willing to accept, in terns
of doing sone sort of blinded read to evaluate bias, a fully
i nfornmed i ndependent read.

DR MLLS: Wll, fromthe standpoint--

MR, PRESSLITZ: If it was prospectively defined.

DR. MLLS: Fromthe standpoint here, | think we would be
nore than willing to work wwth it. | can't in ternms of
sayi ng anyt hing about fully accept in this type of neeting
format. What | can tell you, though, is that fromthe
standpoint here is that what |'ve just described to you
woul d be if you prospectively define such, | think that we
woul d be nore than willing to understand and work through
that concept. But whether or not | can say the word
"accept" in this neeting, | can't.

MR. WHI TE: CGordon Wiite, independent consultant. 1In the
gui dance docunent, you nake reference to two or three

bl i nded readers and that results fromeach of those blinded
readers woul d be available. And you further comrent about

t he consensus read, that a consensus read would not be used
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as part of the primary efficacy endpoint.

How wi || each of those blinded readers' results then be
incorporated into the package insert? And what's the
agency's view on the consensus read, if one is perfornmed?
And- -

DR MLLS: Wwell--

MR WH TE: One |ast--

DR. MLLS: | was going to say there are a lot of and's
here. I'll try to renmenber all of them

MR VWH TE: One last topic. Wat is the agency's view on
performng rolling blinded reads where several hundreds of
patients are being enrolled in studies where groups of
patients are being enrolled and are then being eval uated
over a period of tinme as opposed to the entire data set, you
know, eval uated?

DR MLLS: Gkay. Let's go back--you' re going to have to
work with me, Gordon. Let's go back to the first question
that you want to have answered, and that is, two out of
three, and how woul d you incorporate or | ook at two

di fferent reviewers.

| would not anticipate that you would want to prospectively
define that you woul d have a package insert that would

identify Reader A versus Reader B. But | would anticipate
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that if you were going to look at fully blind--or any type
of interpretation off-site, one of the concerns any tine of
these review of inmages is their consistency of review Does
A seemto match to B seemto match to Cin a reasonable
fashion? The ROC curves, if you will. And fromthat
anticipation, that's where | woul d expect that.

Nunmber two is each tine you notice | said | ock down those
interpretations because one of the concerns always is that a
consensus interpretation has a potential again to start

i ntroduci ng bias back and forth.

Now, all of that should be put together in terns of the end
of Phase 2 blind interpretation. Wat's the appropriate way

to interpret this set of inmages? And if indeed you canme up

and said, gee, |I've got a study that |I think always requires
two radiologists to interpret, | wouldn't understand that
very well, but maybe you have that. GCkay? Then maybe

there's a concept for consensus interpretation as part of
t he package insert. But, again, that woul d have to be
prospectively defi ned.

Again, it's unusual, when you start to have to construct
that type of concept as to why you woul d need a consensus
for it. Al of us who have done clinical imaging have al

run down the hall to sonebody el se and said, Wiat do you
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t hi nk? GCkay? And we all sonetines have gone back and even
changed a report. Gkay? You got a consensus read.

But fromthe standpoint of interpretation and how you woul d
design and |l ook at a clinical trial for an imagi ng agent,
you woul d not want to have that potential that would be
uneval uabl e unl ess you had it prospectively defined and you
could really reasonably say why woul d we be doing that and
what percentage. Do they all require consensus? Only 20
percent? Why? Those woul d be the questions that would cone
in.

MR. WH TE: So each reader woul d be eval uated i ndependently

of each ot her- -

DR MLLS: | would think that you woul d al ways- -
MR. WH TE: --ROC anal ysis done?
DR MLLS: | think that's pretty classic in nuclear

medi ci ne and in radiology that ROC curves | ooking at various
interpreters would want to be an approach to nmake sure and
see that you have a reasonably conpared group. You don't
want to have--and talking nowin ternms of one of the |arger
trials where we had ten reviewers, | would not want to see
that seven out of ten went this way and three out of ten
went that way all the tine. Sonething's wong here. And |

t hi nk al nost any cl assic i nmagi ng study woul d want ROC
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eval uations, and that's why you see within the guidance
docunent comments about | ooking at Conparator A and B and no
consensus.

MR WH TE: Okay. And the |last question was the issue of
rolling blinded reads.

DR MLLS: Wll, it depends on how big the study is. |
mean, what's the rolling? GCkay. |If the guys over in CDRH
are over there with a mammogr aphy study where they' ve got
100, 000 i nages, they're going to roll that because no one is
going to sit down in one afternoon. They're going to do it
sequentially over tinme. And so, again, prospectively. You
may cone to nme and say | want to do a rolling over three
months with 100 i mages. No way. Okay?

You nmay cone over to CDER and say you' ve got 6,000 inages,
and we'd Iike to, quote-unquote, roll that over the course
of two weeks. That seens to be sonething that can be

di scussed, because it's the nechanics we're tal king about
there. It's not concept of theory. 1It's how do you
actually performthat review.

MR WH TE: So you'd |like to see that prospectively defined.
DR. MLLS: Absolutely. One of the problens we always get
intois that retrospective scope. It starts to distort

ever yt hi ng.
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Q her questions? | see another--

DR. LOVE: Hold on

MR, WELCH M ke Welch. | just want to make an additi onal
comment on the concept of a rolling blinded read. | think
it's very inportant when you |lock in your imge set and

t hi nk about having it eval uated, you have to consider biases
if the data set is not random zed to order a read. So if
you' re readi ng them according to conveni ence or according to
the way the trial was designed, you may have sone bias in
the way they are read.

You nmay al so conprom se your ability to | ook at the imges
either in paired or unpaired fashion, which may be
necessary.

DR. MLLS: W've got one nore question, and then |I'm
hearing that |I'm supposed to get off this podi um because

ot her people want to talk.

DR. LOVE: That's right.

MR. LaFRANCE: LaFrance, Bracco, Princeton. You' ve now
presented an option prospectively agreed to on a variety of
blind reads. Not to back you into a corner in terns of a
val ue judgnment, but would you envision the agency sel ecting
that one type of blind read may be nore desirabl e,

therefore, getting nore favorable | anguage? |If historically

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

a blind read m ght be--a fully blinded read m ght be vi ewed
as putting the product under review under its nobst
unf avorabl e circunstances, woul d that be viewed as the
greatest challenge and, therefore, with the greatest reward?
Can you put in sonme perspective what the various blind
reads mght do with the result to inmaging indications? And
woul d the nore fully informed reads result in qualification
| anguage around the package insert?
DR. MLLS: Wll, alnost imediately when you present al
the clinical information, you're going to have to qualify it
because you're going to have to tell themwhat they're
supposed to interpret it wwth. The other elenent, though,
is it depends on the agent. Again, | don't see that you
woul d bias in terns of one interpretation or the other
because if you're dealing wth a contrast agent, that fully
blinded interpretation may be the nost appropriate for that
agent and that aspect.
It may be that the fully infornmed is the nost appropriate
for a diagnostic radi opharmaceutical, so | think you really
woul d want to break it down by agent and by the trial design
to say what's the nost appropriate perspective, and that's
where you cone off of that Phase 2 to be able to tell us, as

the sponsor, this is what's the appropriate way to do it. |
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think if you define it prospectively, | don't think there
will be any bias in terns of weakeni ng or strengthening.
It's what's the--

MR. LaFRANCE: Mght it be appropriate, for exanple, | view
the blinded read, the custoner in that case m ght be M CAA,
and the fully informed m ght be another inportant custoner
of the package insert, the clinician who is ultimtely using
t he agent?

DR MLLS: And fromthe standpoint, that's why 1'd al so
make a case that you may want to | ook at infornmation of
fully blinded and fully informed in con--or side by side
within a package insert. That m ght be an approach also in
terms of being able to say be careful, if you're fully--if
you just put these filnms up, radiologists, this is all the
nore information you may get out of it. But if you get al
this other information to support it, you will get the
foll ow ng performance al so.

So you have to be careful, and | think that's really the
sponsors--how you're going to drive that package insert, how
you're going to market this agent.

MR. LaFRANCE: And you would see these data as fair gane for
package insert inclusion?

DR. MLLS: Mm hmm
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MR. LaFRANCE: Bot h- -

DR MLLS: And | think that that's one of the keys that's
prospectively defined. Again, you need to be able to bring
that forward to them

|"mgoing to get off this podium because we've got ot her

peopl e to talk.

MR. BAUM Good afternoon. M nane is Len Baum |'m
representing M CAA today. | do want to clarify sonething
for the record, though. 1'mlisted down here as "Attendee,
Len Baum Advanced Magnetics Blinded Reads." | know |'ve

been doing this for a lot of years, but, no, we have not
changed the nane of our conpany to "Blinded Reads."

[ Laught er. ]

MR. CARVLIN  Advanced Blinded Reads.

MR. BAUM Blinded reads, that's the topic for today.

A couple of things. 1'll start with nmaybe the ending of the
story, if you will, and George hit a | ot of good points and
things |'"'mgoing to try and pick up on today. The first
thing is | think it's easy to say you're going to do it this
way, and as all of us in this audience appreciate the fact
that this has been a | ong-term process--you know, we started
this five, six years ago, even wllingness to talk and get

together, and started with sonme points to consider. And the
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whol e goal is here to define prospectively is the key word.
To define, there's a guidance docunent that we can work
with and devel op these contrast agents, radiopharm and
devel op the differences between the different agents and
have an ending that we can all live with and nmake the
process a little easier for everyone working in it.
Sonme of the things we want to tal k about, though, is the
blinded read is defined today--and I"mgoing to call it a
bl i nded i mage read. The blinded inage read, the way it's
bei ng asked, does not really reflect the clinical setting.
We've said that. And in many cases, by looking at it this
way, we've actually created a negative bias. W're worried
about reducing the bias in the trial, but aren't we creating
a negative bias because the drugs are not used this way. So
the other word I want to put on that's used very heavily, or
the phrase in the guidance docunent is for the intended
clinical use of the drug.
So if we do that, we want to define prospectively what it is
and al so we want to define the clinical use of the drug or
intended use. And I'msaying if you take all that
information and put it together, you could still reduce and
control the bias and use what you now call the inforned

read, but still maintain what is the real experinent, the
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truth, what is the real answer to the test question.

W want to nmake the data nore reflective of the clinical use
of the drug, and, again, use it in the clinical setting for
which the drug is intended to be used.

Along the sane |ines, we want to have fair bal ance--fair

bal ance also in the |abeling. W always talk about it in
terms of |abeling/advertising, but |abeling is also the
insert. So we want to have fair balance in the insert, and
that means putting the information which we collected in the
trial, all of is, both the good, the bad, and the ugly, into
the insert, fully disclose about how we conducted the trial.
Now, why we want to do all this--and this is the bottom
l[ine, and we'll present sonme exanples--is we need this
informati on now, one, to get to the learned internediary, to
the doctor who's going to use this product; two, for us to
use in the insert; three, to use in advertising; and

sonet hing that we have not tal ked about too much and it
really cuts across even, |I'll say, the FDA's jurisdiction
but which we nmust begin to acknow edge, is the utility or
the useful ness of this product. The usefulness is being now
eval uated for reinbursement in HCFA. So we have anot her set
of regul ations and a whol e new -anot her al phabet of | anguage

that we have to work with, all fromthese trials that we're
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devel opi ng.

So I'mgoing to take a couple of mnutes and go through sone
of the things as we've seen and tal ked about them and |I'm
going to use sone of the information fromthe gui dance
docunent. And, again, since it is in a formto show maybe
sone places in the guidance docunent where we nay be

i nconsi stent, and an exanple m ght be needed, since that's
what we're tal king about, and then to answer the questions
posed back to us as what would an insert look |ike. So
that's the ending of the story. [1'Il try and get through it
as fast as | can.

| did not make a | ot of overheads of all the information
that's in here, so Il'mgoing to refer to sone of the
sections in these docunents just to nake it easy. | counted
on al nost everyone having these with themtoday. But |'m

al so going to start with anot her docunent here that we don't
al ways use too often, and I will say one thing: W have
issued a | ot of guidance docunents in the past, and it
continues to go into the PDUFA regs.

The docunent |I'mholding right nowis one dated May ' 98, and
it's a general guidance to industry on providing clinical

evi dence of effectiveness. This is the general one that

descri bes what we're supposed to be doing based on the act.
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And I"'mnot going to sit here and read the whol e thing, but
t he basis concept of 505(d) of the act states that the drug
w Il have--its effect purports or is represented to have
under the conditions for use described, recommended, or
suggested in the labeling. So that's the key, is everything
starts and stops with the |abeling. W do everything based
on the | abeling.
| even notice in this week's pink sheet there's a whole new
push--and | saw Matt being quoted on--to prospectively
desi gn and define the endpoints you want, build theminto
Phase 3, and even wite the |abeling and discuss that with
the agency so we all think we're going to get to that point.
So if I go through now the other part of the guidance
docunent, the one we're tal king about today, we have a whol e
section on page 8, read together, as they say, responsive
readi ng, that's under the clinical useful ness section. And
it describes the principal reason for performng an
evaluation with a nedical imging drug. |It's determ ned
that the diagnostic results will be useful to the patient
and the health care provider. W want to devel op
information that's useful
We also talk about that it's clinical useful, provides

information that contributes to the appropriateness of the
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di agnostic or therapeutic patient managenent, contributes to
the benefit of clinical outcone, and provi des accurate
prognostic information.

This continues on and tal ks about the validity--1"m not
going toread it all, but it's AL B, Cthat I'mreferring to
on the use of the product. And then we get into C, defined
clinical setting. A defined clinical setting should reflect
the circunmstances and conditi ons under which the nedical
imaging drug is intended to be used. It delineates the

pati ent popul ation, relevant avail abl e nedi cal and

di agnostic data, and diagnostic questions that characterize
the circunmstances under which the nedical drug is intended
to be used. And I think that is the key phrase, and that's
a lot of what you' ve tal ked about, the infornmed read.

The last thing | want, which is now the introduction, if you
wll, into the blinded read--because all this is the set-up
for what we're really doing. The blind read, | think we've
all acknow edged, is really the trial net. And it's
prospectively designed, but the independent blind read may
not be entirely representative of the conditions under which
the test drug will ultinmately be used clinically. That's
alnost in direct conflict with what we're supposed to be

doing for the | abeling.
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Let me continue in that section: under which the test drug
will ultimately be used clinically but to conpel the readers
to rely on objective image features in their assessnent of
the effects of the drug. These independent blinded read
eval uati ons--excuse ne, blinded i mage eval uations are
intended to limt possible bias that could be introduced
into the image eval uation by a non-independent or unblinded
read.

Now, that's a very good design, but in reality--this is
where I'"'mcoming from-it is creating the negative bias.
That read or the imge read, the blinded i mage read, in many
cases is an artificial read. W've acknow edged t hat
because, depending on the use of the drug, it is not the way
the drug is going to be used.

So let me go now, with that very brief introduction on sone
of the guidances and the inconsistency, and switch to sone
of these. The role of each reader--the role of each reader
has to be defined prospectively, both the blinded and the
unbl i nded reader. W want to know what information can we
give to the reader. W want to know the order of reading,
pairing, unpaired, pre, post; the analysis of the
information fromthe studies, how are we going to anal yze

this; and then the last piece is howis this all going to
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cone together for the package insert and pronotiona

mat eri al .

And, George, you said this a nunber of tinmes, and it's ny
first question, too. What am | asking? Wat am| asking
this drug to do? Because one size does not fit all. What
is the indication and how will this drug be used in the
clinical setting?

| just took a couple of the itens out of the indications
section just to see howit would link. This is not neant to
be all-inclusive. Is it going to assist in the biopsy
surgery? |Is it going to replace a test? Is it going to add
a newtest? Excuse ne. |Is it going to visualize, just
visualize the anatony and organs? 1Is it going to assess
normal physiology? O is it going--to take the big one, is
it going to detect disease? And the question you al so have
to ask, Is this going to be used independently or with

anot her drug or another--or part of an overall clinical

I npr essi on?

The way | want to get to that is through three sections:
the i mage eval uation, exactly that first step. | put the

i mge up, and you say, What do | see? No information. Do
see the drug even in sone cases? Then the second thing is:

What's ny diagnosis or nedical inpression of that? The
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| ast piece is: Howis this information going to be used in
t he patient managenent? And when | say diagnosis and

medi cal inpression now, it is no |longer just the imge but
what information am| being used, and howis this helping a
patient, as | always say, comng in the front door and then
| eavi ng the back door with either a diagnosis or sone type
of triage into the systemfor further testing?

And in nost of the trials, we do define what we are doing,
so for a second, I'd like to--this is a list we worked on
yesterday. Wat information for consideration--this is just
consi deration, say, for a blinded read, what you're calling
now the informed blinded read. What information could we
give a reader, still maintain or reduce the bias, if you
will, and get useful information?

The other piece | wll put on the table now, since it's
sonet hi ng you nentioned, too, is depending on the drug, they
cannot sit down and do these in one afternoon. W're

| ooking at now-and | don't want to get into this part of

t he di scussion, but pre's, and per's and post's and nodes or
i mges and | esions that are marked versus unmarked and truth
for histology. That is creating nultiple |levels of reads
spread out over weeks and weeks between nultiple readers.

So that's actually adding on, and now you have lots and lots
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of data, and now you begin to cone back, what is the
endpoi nt and how do you judge the use and effectiveness of
t he drug?

So the informati on we're suggesting is that we could use an
informed read that's prospectively designed--1'"mgoing to
call it a clinical read now-holding truth, and the
information that could be given, along with the inage, is

t he denographic information, the age, the sex, sone of the
physi cal examinformation of patients comng in, the test
results or nmedical history--again, if the person is
presenting up to a certain point before they're having this
imaging test, they're not comng to the radiology suite
first.

| think this is also in your guidance docunent, which is pre
and post. Let's not kid ourselves. The radiologists for
the nost part, they know what they're looking at. So we

m ght as well state what we're going to give clearly up
front, and then even in the region of interest that they may
be looking. And | think that's comng fromultrasound and
t he radi opharm You need to know what anatom cal area

you' re beginning to | ook at.

The things that are on the no-no list--you want to say, no,

you don't want to give this is you're not going to give them
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the treatnment or the dose or the next admnistration. |If
it's a conparative, you're not going to tell them which drug
they're looking at. You're not going to give themthe final
di agnosi s, the truth.

We're al so saying you're not going to give theminformation
that has been collected froma simlar test. So if I'm
doing an MRI and the patient had a CT to the sane area,
we're not going to give themthe CI. W can understand that
there may be sonme potential bias in that. So you hold the
other simlar nedical imaging tests back. But if soneone
had an EKG and you're now | ooking at that, and | heard
peopl e say this in high country this year, they' Il start
with an abnormal EKG and now they're looking to see if it's
heart di sease. You may want to consider that. That's what
given in a regular real mof an eval uation.

| nfformation on the protocol, we put that in that side, too,
and we can probably define what information you want to give
them versus not give themin a protocol. This list actually
canme from your gui dance docunent because there are certain
cases where you have the word "no" but there's other cases
saying, "It depends on the drug or the situation."

So what we're suggesting is you really need to nake a cl ean

break. | think if we begin to nmake one |ist and even |i st
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for certain classes of drugs, or, better yet, list for
certain indications, as you just said, CGeorge, driving it by
what question you're asking, you could begin to get a very
clear list that covers a majority of indications and uses
driven by the question | want asked and then the drug that's
bei ng used, because radi opharm does have different issues.
VWen | cone back to the list that | prepared now, under an

i mge eval uation, you begin to develop the questions. Are
the images technically adequate when we | ook at then? It's
a traditional one. An endpoint we all use is: Does the
post have nore than the pre? |In the medical imaging side,
the drug as defined in here, we agree with that. The drug
has to add value to the test. These devices, if you wll,
are already approved for certain uses. W're enhancing the
use of an approved device. So | could even--1 don't want to
go down that road. | can call these device enhances. W've
al ready acknow edged they're drugs, so |I'mnot going to go
to that side. But these really were enhancing an approved
use of a device.

VWhat information do | see on the slide? Do | see nore

| esions, nore vessels, nore segnents of the heart? Is it
better opacified? Again, what questions am | asking?

Enhancenent pattern. This is sonmething new we're being
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asked to |l ook at. When the radiol ogist |ooks at this, what
does it look Iike? Can you describe it in wrds? 1Is the
rimof the lesion thick? Is it a tunor? Describe what the
radi ol ogi st sees so that soneone m ght know what the
patterns are for your drugs' use.

In the quantitative information, we have RO signal
intensity. And at this point, | also want to nention that
we do have hard points in these studies. There are sone
gquantitative nmeasures, and we can't forget that, too.

The next thing | want to knowis what is the diagnosis
setting going to look like. 1Is it normal or abnormal ?
Maybe yes, maybe no. W have a huge gray area in the mddle
that we all nust face. When you say to the patient, if

you' re |l ooking for a diagnosis, when you say the patient is,
yes, under a blinded, it translate to the patient as this
patient probably isn't going to continue wth a diagnostic
test. He'll make the decision. |f the patients says maybe
yes or maybe no, they're going to continue to be worked up
in the systemsonehow. So that all translates to the

pati ent managenent, which I'll show you in a nonent.

You may cal cul ate sensitivity, specificity, PPV, NPV, and
sonething | have up here which we need to acknow edge is

confidence in the diagnosis. This is sonmething that we need
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to acknowl edge is a radiological term You can have
equi val ent sensitivity and specificity--and | heard this in
the neeting yesterday--and equivalent sensitivity and

specificity, pre to post, and if the confidence changes,

they feel better about that. | continue to sit back. If we
take a poll in this audience of the radiologists, there is a
termthat they use. |It's sonething that we need to put in
and acknow edge. If we want to leave it out, then let's

state let's leave it out. But then we can all argue that
point, that it is a point that needs to be put back in.

So | think what I'mgetting to--and let me just put this

| ast slide up, patient managenent. W are getting patient
managenent. And | wll say that in a blinded read, we
really are acting on a patient. Wether the doctor acts on
that--we have this old doubl e-edged sword where we say: How
do you know that this is what the doctor would have done
with this informati on because you didn't act on it? Well,

we can't act on these because these are investigational

drugs. We do have people telling us, though, | have changed
it, I don't care what you tell nme, | saw all the lesions in
that slide, | cancel ed surgery.

But in a blinded read, an infornmed blinded read or a

clinical blinded read, you actually do have the sane setting
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you have in the hospital. So you can get patient
information out of that, too, fromthe blinded read, because
they're acting on the information there. The only
difference is they're acting on a paper. D d the post help
you nmake the diagnosis? Did it change or assist in the
patient eval uation and managenent? And then what's the next
course of action or test?

So if |I take all that information now and sumit al

together into that one little piece of paper called the
package insert, | knowit's going to get |long, but | think
if you took a vote or took a survey or if we put that out
for a question, | think we would rather see it in there, no
matter how |l ong the insert got, than not being able to put
it inthere. Prospectively designed endpoints, properly
define how the information was collected, with all the
caveats. Mybe this was totally blinded, this was
unbl i nded, this had one eye closed, this one had both eyes
cl osed.

| think we're at a point that we will acknow edge that. The
inserts may get |long, but | think our managenents woul d
rather afford the paper, because the one piece that's al so
happening is DDMAC (ph) is com ng down very highly on what

you can and cannot pronote based on the insert. It wll
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make all of our jobs easier if it's in the |abeling.

Then the last piece which I bring back in is the

rei mbursenment issue. If we can get sonme of this information
in--and I think we have to acknow edge in sone cases the

bl i nded read does have | ower nunbers than the fully

i nformed, or unblinded read, | should say, and if we can get
clinical utility information out there, which is really
heavily used in this guidance docunent, | think it will help
us also in reinbursenent. |It's sonething that we do have to
face and which also the public is asking us today.

So | go back to the three points | nmade: clinica

eval uation, diagnosis, and patient managenent. | could see
a package insert looking like that in the clinical trial
section of an insert to answer the question that was raised
before. How the trial was conducted, that's there now. How
t he blinding was done, how the unblindi ng was done, and how
the different information | ooked fromthe typical studies
that we traditionally see, adequate and well-controlled
design, Study A, Study B, many inserts. W're becom ng very
creative. W've now boiled it down to Study A and Study B
wi th an unblinded and bli nded.

The piece we haven't tal ked about, and I'mgoing to put it

on the table here, is the use of the unblinded reader, the
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investigator. W' ve tal ked about blinding. They also have
value. W either have to reach a decision of the use of the
data, or | think we should reach a decision that we're not
going to do unblinded institutional reads. It takes a
tremendous anount of tinme to conduct these trials, and we
can design different case reports on the trials using the
investigational site if we're not going to acknow edge the
use of these data.

So, in sumary, where |'m suggesting we go is not to do
three in sequential unblinding, which is going to create
even nore data, but to use a conbination maybe of both of
those. That's a little departure fromwhat we tal ked | ast
ni ght .

But to use a clinical infornmed read or a clinical imge
read, prospectively designed, holding the truth, and using
that information, which could be designed differently based
on the indication you are seeking--and | do acknow edge, in
certain cases, a chest X-ray you may--can nmake that

di agnosis. The mpjority of the drugs we are using, though,
for the indications, if you ook at them are to assist in
the diagnosis. They are not used in a vacuum | think if
we nmake themnore fully reflective, excuse nme, if we nmake

the clinical trial design nore fully reflective of the
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clinical use of the product, |I think we wll be good.

| also think, and | have to say it this way, though, but I
think we have to be very careful of overusing the statistics
to cone up a wwth a negative biased study, and it's a very
difficult thing, but to bring nore of the clinical use data
back into the statistical, prospectively designed trial.

So | amgoing to stop at this point. Bob has a coupl e of
comments, also, from CORAR

MR. MORGAN: Good afternoon. Again, | am Bob Mrgan from
DuPont. | amup here representi ng CORAR

As last tinme, when | canme up to talk about blind reads, much
of what | had to say has already been said. So | think, in
the interest of time, | amgoing to cut through or skip over
a nunber of the slides that | had. | had planned on giving
a brief update on what had occurred at the | ast neeting,
just to bring everybody up-to-date, but | think we can
preclude that sinply in a single slide.

VWhat CORAR tal ked about at the | ast neeting was that

ef fi cacy should be based on the contribution to patient's

di agnosis, help in nonitoring a patient or providing
assistance or info in assisting in nmaking treatnent

deci sions and that the blinded read should not be required

to denonstrate that the radi opharmaceutical al one nakes
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di agnosis or effects changes in diagnosis or patient
managenent deci sions unless that's exactly the indication
that you are going after.

So, again, as we are starting to hear, and I amvery
encouraged by the words that | am hearing, that there is an
openness and | ooking at how blinded reads can be conduct ed
and comng forward with possibilities that we have not been
able to use in the past. Again, |ooking at CORAR s
positioning fromthe last neeting is that we agree that
agent blinding is appropriate. Again, if you are using a
conparator, then you should be blinded to that conparison
We put forward the idea that clinical blinding should be
nodi fied to allow for inclusion of clinical information, and
that led to our support of the concept of sequenti al
unbl i ndi ng; that we agree that the appropriate read should
i nclude clinical information.

We recogni ze that the fully blinded read provi des sone
useful information, but should not be the sole basis of
efficacy. And these are all of the comments that you've
heard this afternoon. W're all noving towards the sane
thing. So, | guess, in essence what we are saying is that
CORAR fully supports the types of discussions that are

ongoi ng, and what we really need to do is get down into the
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weeds. And this is what we have to | ook to FDA to include
into the gui dance docunent.

And this just represents one possible scenario for a blinded
read. There is a random zation reading of the image to the
| evel the data can be random zed. And the way that that is
worded is that there are instances where there are data sets
where you have to | ook at inages in sequence, so that it's
appropriate to have that information up there in sequence.
So that's why that has that little caveat; that you
random ze to the point that it's appropriate.

Clinical information fromthe case report formcould

i nclude, for exanple, past nedical history, physical exam
basel ine | abs, history of the present illness. But you are
excluding the standard of truth or the reference of
truth--again, what Dr. MIls was describing as a fully

i nfornmed blinded read.

We still believe that efficacy determ nation has to include
the information with the clinical data in it; that that is
really what the determ nation of efficacy is focused on.
Agai n, unless the indication that you are going after, as
Dr. MIls pointed out, is based on a true fully blinded
traditional read.

The other point that | think is alittle bit different than

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

what we've heard is that we believe that the institutional,
as well as the data, the blinded read, including the
clinical data, should be included in the package insert
because we believe that that represents the nost clinically
rel evant information. Again, we acknowl edge that there is
sonme utility to the fully blinded read in determ ning or
trying to mnimze bias or control bias, but our goal should
be to get as much information to the physician, to the
clinician, froma setting on how these products are going to
be used.

So, again, | amextrenely encouraged by the | anguage that we
are hearing today and the willingness of FDA to start to
have these types of discussions, and | think we're in
agreenent that there has to be a change in the way that

we' re | ooking at our data, and now we need to get down to
the weeds and to define just how we're going to do that.

And | think that's going to be a significant chall enge.
That's what | have.

DR. LOVE: Hopefully not a significant chall enge.

[ Laught er. ]

DR. LOVE: Thank you both. Any other prepared coments?

[ No response. ]

DR. LOVE: | have heard a nunber of different things and a
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|l ot of material. So maybe we need to spend a few nonents
just trying to make sure we sort through the weeds, as you
are tal king about, and at |east get to the points that we
woul d need to address.

It seens that | am hearing all three persons, Agency and

| ndustry representatives, saying that it's inportant to use
sone type of infornmed read, and there are different ways to
provide that information, whether it's the fully informed
unbl i nded, whether it's the sequential unblinding process
that gets to that information or whether there is a set of
information from Phase 2 that identifies what type of read
shoul d actually be conducted in Phase 3. So | hear three
di fferent approaches to that, basically. You are
frowni ng, Len.

MR. BAUM | guess a comment could be the comment fromthe
fl oor before was | guess using Phase 2. | would say it's
even beyond that, too. Saying, based on the indication, we
may not even need the information from Phase 2 because we
woul d have prospectively defined what we're | ooking for in
an indication I wll say even well before Phase 2. It gets
refined as we go.

DR. LOVE: Well, historic information during the drug

devel opment woul d hel p.
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MR. BAUM Yes, or at Phase 2. |If we could even get that
end point, that's what Phase 2 will nore or less tell us.

DR. LOVE: R ght. Phase 2, ideally, would be designed to
establish the hypothesis that you are going to test. Now,
whether it's all of Phase 1, 2, whatever, but whatever
information is used to do that. So it seens that there are
several different approaches.

A nunber of the points that you raise, Len, were also
related to things that m ght be discussed a bit nore in the
indications and clarifications part. And | think we all
agree that the utility of the product, its useful ness, its
clinical benefit, whatever the termmght be, is relevant in
the long run, and that's the nost inportant thing. And then
all of the indications provide information. Sonme of them
have nore specific denonstration of that clinical benefit in
the context of the clinical trial and sonme woul d not.

Sone of what | amhearing may, as | said, we may need to
talk about a bit nore in the next topic area, but sone of it
sounded very nuch |ike the patient managenent kind of

i ndi cation or perhaps the disease-specific types of issues
that | was hearing through your conversation. And, again,
sone others may not be so relevant when we are dealing with

structure.
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| guess the HCFA-rel ated comment, we do have sone slightly
different definitions of efficacy, effectiveness and such
fromthe third-party payers, and we do recogni ze that, and
certainly we nmay need to sonetines think about how to design
atrial to answer everybody's question at one tinme. Mbst
often that's not the question that's posed to us, but
certainly we can see that there may be room for doing that.
| would Iike to perhaps ask a couple of questions. From your
comments, Len, and what you heard George saying, how far
apart do you feel you are?

MR BAUM Well, if | start with the--let ne get his
termnolo--that's the other thing, too. W have to conme up
with one set of term nology for the glossary of--

DR. LOVE: Yes, we don't have the sane set of terns.

MR BAUM | wll use yours, also, the fully informed or
what | am beginning to call the clinical-blinded read,

wi thholding the truth, the end points. |In other words, the
blinded read is a test, and the only reason we put the

i ndications, there is no way that you can design a blinded
read unl ess you know what the answers say to the test. You
want to know what your end point is; in this case,

100- percent accuracy, maybe. That would be a nice test

Score.
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| think we are very close together if we begin to

acknowl edge and define those settings where we can begin
using the fully informed blinded read. Wat | amtrying to
get away from and | wll just say it as plain as | can,
amtrying to get away fromthe sequential unblinding or the
appearance that we need--we slowy begin to piece in nore
and nore information.

And what | am beginning to have a problemw th al ong those
lines is that we are now beginning to develop lots and lots
of data with nmultiple end points, under multiple
conditions--pre's, and pairs and posts--with no i nformation,
with sonme information, and then al so another set fromthe

i nvestigational read. That | see as a | ot of data.

And depending on the indication you are seeking, you may not
need that first read. That's what | amsaying, is you don't
need that pure image read with no information, period. So,
therefore, you could start, your junping off point could be
the first read is the clinically informed read that is
prospectively designed that withholds total truth, including
hi st ol ogy, biopsy, or another imaging test that's neant to
get to the sanme answer; i.e., CT, looking for a lesion in
the liver and an MR drug | ooking for lesions in the |iver.

DR MLLS: Len, just to respond to it, | think we're
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absolutely in agreenent.
The key that | look at is your set of products are different
than Bob's. And so ny concern here is only inasnuch to say,
for your set of products, you may be exactly in the correct
nmodel , and we turn around over to Bob and say, "He needs to
have a fully blinded, plus he needs to have a fully
infornmed,"” and there is no wong answer here. | think we're
| ooking at a spectrum in ternms of being able to deal with
mul tiple different agents in terns of inmaging.
And so, as a result, | look across this and say both answers
are correct. It's just a necessary--is we've got to | ook at
the various types of nodalities we've got in this roomtoday
because, frankly speaking, they all don't match up.
Utrasound is not going to nmatch up to contrast, and it's
not going to match up to radi opharnaceuticals in one
absol ute envel ope. But you need to have that spectrum

And that's why, again, just as we were reflecting,
that word "prospectively designed,” to be able to say, "Hey,
|'ve got a contrast agent today. | don't need anything but

the fully informed interpretation because of what |'ve seen

in Phase 2 devel opnent to this point.” And then turn around
t he next day soneone walks in, and "I've got a
radi opharmaceutical. | need to see the fully infornmed, and
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| need to see the fully blinded in m ne because of what |'ve
seen al so."

MR. BAUM | agree with you, Ceorge.

And the other piece, even in the radiopharmarea, it's |ike,
when you get to do the test, what information do you
traditionally have in the clinical setting. And maybe
that's it. W've defined a scientifically sound study, and
this is where the statistics--and | can't get into that.
It's not ny field of expertise--and | recogni ze the need and
the i nmportance of having the statistical significance and
the statistical test built in.

But our products deal with warm and fuzzy end points. And,
unfortunately, we have to face that there. They are
qualitative assessnents. And as you just said earlier, you
could take an image and go down the hall and get another
opinion on that same inmage. W do that all of the tine.

The nedical systemthat we all live with has first and
second opi nions and third opinions, and you keep shoppi ng
until you get the opinion you like. Does that nean the
image is wong or the person interpreting it?

But what we're trying to do nowis it's not just the inmage,
it's based on a |lot of other factors that cone into that,

too. So, again, | go back to what we, which is correctly
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stated and very nicely stated, we are | ooking at drugs and
the clinical utility of these products and then design the
trial to produce the information then that gets into the

| abel i ng.

And the only problem | have, and I think this is the only
one--and it sounds like we're not even disagreeing on this
point; we are actually agreeing--is the blinded inmage read,
that very first read, is not appropriate for every product
in every situation, and that's where | saw the gui dance
docunent heading. That is the first stop everywhere. You
nmust do that one.

And then we were leaning into a sequential unblinding, as a
second read, added to the third read, which is the

i nvestigator reading. That's where a |lot of us, and we
spent a bit of tinme under the M CAA unbrella for that
reason. The way it was heading, it was heading into three
distinct reads, with a pre-only, and a post-only and then a
pair. | will even cone back to it if we have tinme, why a
post-only is not always appropriate, what we said a couple
of years ago. But that's where we were heading. So if
that's not where we are headi ng--

And, again, | think the comment was nade earlier, once we

see it in a guidance docunent better descri bed nmaybe by
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nmodal ities or, better yet, tied into the indication, and
that's the one thing, also, we need to |ink
section-to-section-to-section, it's a straight |ine down
leading to the indication. It starts with the indication,
the study design, then the data, and then the indication,
again, that gets refined. 1It's no different than the way we
approve and develop the drugs. D d we test the hypothesis
and can we still get the sanme indication we proposed when we
filed the I ND?

And | think that's the only thing | would criticize; that we
need to link to section-to-section-to-section and not junp
fromone drug to another for exanples, but stay with one
exanpl e through the guidance; |ike a radi opharm then an
ultrasound, then a CT, and then an MR all based on, driven
by what's the indication.

DR. MLLS: Raght. And let nme offer to you one of the
things that I think would be of great help to the Agency
right nowis, hearing this discussion, because | agree, |
think we're consistent, and right now what | would | ook
across and say, by the 14th of April, what we need is sone
additional input. And we need to be able to say, in |ooking
at the discussion we've gone through this afternoon, when

we're | ooking at contrast agents, what does M CAA see in
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terms of what would be that |inear skeletal outline which

would not limt, but allow you to devel op a nunber of

di fferent agents under it.

And | woul d al so suggest the sanme way for CORAR, in |ooking

at radi opharmaceutical s, and then when you start to break

out those subgroups of ultrasound and what have you.

Because fromthat standpoint, we can certainly look at it

fromhere in ternms of regulatory. But fromyour perspective

now is to say, "I know what agents are in the pipeline.

know what devel opnent directions.” Frankly, we're probably

working with pretty basic materials today as conpared to

where we're going to be five years from now

So you don't want to create an obsol ete docunent know ngly.
We probably will, but know ngly, w thout the perspective of

your input, to be able to say, "CGee, you need to be able to

design it in this way and |l ook forward for us, in terns of

these areas that are subgroups.” So that hel ps us subdivide

our information.

MR BAUM Can | ask a clarification? This is just

adm nistrative for a nonent because you nentioned conments.
Is the transcript--this neeting is submtted as part of the

docket, so really everything, both parts, everyone sitting

inthis roomis comments to the gui dance docunent docket?
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LOVE: Yes, that is correct?
BAUM Ckay, | just wanted...

LOVE: Yes, we--

DR
MR
DR
MR BAUM MW coments are already witten down.
DR. LOVE: They're already witten, yes.

MR. BAUM | understand what you're saying, Ceorge.

DR. LOVE: D d you have a comment?

DR. RACZKOWSKI: | had a question for Len just for
clarification. There was a |ot of material that you
presented, and I want to be clear on one of the last points
you made

You said that everything should be linked to the indication.
Are you--coul d you explain again, perhaps, if you already
did, because | don't think I conpletely understood what you
meant. Are you saying that for different indications, for a
structured delineation claimversus a physiological claim
versus a diagnostic claimversus a patient managenent cl aim
you woul d do different types of blinded read?

MR. BAUM Well, you're going to ask the questions
differently, too. That's really the issue. You'll do a
blinded read, but let's just say if I'mlooking for--let ne
take a very sinple one, the diagnosis. |If I'm/looking for

an absol ute diagnosis that this drug is going to diagnose
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liver tunors, | need to be very good at doing that. If I'm
going to say this is part of an overall piece, that this is
one piece of information that's going to be used in the

di agnosis of patients, or I"'mgoing to say I'mnot going to
repl ace biopsy or a positive test, it nmeans you need to go
on to the confirm ng.

You know, | can go on and on for exanples like that. Your
bl i nded read are the questions you ask within that, and the
way you set your blinded read up will be very different. |If
| say I'"'mgoing to nmake this the ultimte test that they
will act on and there's nothing el se ever being done, and
they're going to act with no information, then | can't

obvi ously have other information involved. |If |I'm saying
this is to assist--and the phrase we used--and |' m not
saying you've got to use it, but with the overall clinica
inpression. This piece of information is part of the
overall clinical inpression of all information that both the
referring physician, the specialist now are going to al

get back together and render an opinion on what the
diagnosis is of the patient. So that would be a very--you
know, one that's an easy one for ne to define.

Nunmber of segnments, heart segnents and now the difference in

crossover between ultrasound perfusion, let's just say, and
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assess the MBI (?)-type perfusion, those questions, again
are very different. W have now new drugs bei ng devel oped
for indications that are already out there. One's a
perfusion marker, let's just say, but yet perfusion--and
this was the di scussion we had years and years ago--is an
indication--is a perfusion market an indication? No, but a
perfusion marker can say you have a perfusion defect, and
these are known di seases that are perfusion deficit

di seases.

So if |I've been able to show that | can mark perfusion--now,
the radi opharmmay do it quantitatively; the ultrasound,
we'll have to see which way it goes--but the endpoint is
what's the disease |'"mgoing to study because perfusion has
al ready been validated as certain markers of disease. The
same thing wwth cerebral perfusion. W had that discussion
a nunmber of years ago.

So that's what |'msaying, is there's thing out there that
we know about and we don't have to just take that one imge
| get fromthe study and try to take it as a naked i nmage up
there. | need to begin to put it back into the clinical
setting and |life that we know already, and that's what |I'm
saying. It's driven by the indication and the use of the

pr oduct .
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DR. LOVE: A couple of the points you' re maki ng and sone of
t he exanpl es that you showed are also very inportant, and it
inplies sonething else that we didn't spend a |lot of tine on
in the guidance just based on space and other things, and
that's the wording of the questions in the case of forns and
how they get to sone of these different issues. And what
you were tal king about is do you assist in a biopsy, is that
t he next step, and you'd want to nmake sure the information
is wrded in a way to get that.
You' ve tal ked about in your slide the information that's
useful in patient managenent, or at |east suggests patient
managenent types of information and how one m ght
sequentially get that information. And then there's al so,
of course, this indication suggested in the guidance, which
is an actual patient managenent indication. And sone of the
t houghts we had there were that those types of specific
pati ent managenent indications are studied, specifically
identified, and clearly determ ned that, yes, you can take
this piece of information and do what you're tal king about.
You can stop a workup. You can select a certain therapy or
non-therapy, as it mght be, based on that information. And
that's particularly inportant when it's a new situation

al so, where those issues haven't been fl eshed out before.
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And then there are others where it's nore inplied. |If you
think you' re truly maki ng a di sease di agnosis and you know
how to treat it, then you don't have to do the rest of it.
So, again, even within a blinded or unblinded or
sequentially unblinded read, how that information is
actually captured on the case report formis inportant. |
just wanted to nention that. W have to think about it in
t he whol e process.

It sounds like we're agreeing on sonething. W can't use
the word "agree."” It sounds |ike we're understandi ng and- -
MR. BAUM We concur. W concur

DR. LOVE: ~--clarified--canme to the sane clarification
Ckay. Yes?

MR, CARVLIN. Yes, Mark Carvlin fromM CAA. Just a point of
clarification and a question, and that is, to understand
what is the proper role of the on-site evaluations, Dr.
MIls had cormented in his presentation about their
essential character as far as denonstrating safety or

eval uating safety, but that also begs the question: Are

t hey necessary, sufficient, necessary and sufficient for
denonstration of efficacy? Mich of our discussion has been
focused on the blinded reads. | was just wondering what

recordation or what clarification you mght have to offer us
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regardi ng the on-site eval uations.

DR. LOVE: W're all |ooking at one anot her sayi nhg who wants
to tackle this one first.

| think the on-site read is inportant. It does give us a
sense of how the product nay or may not be used in the real
world without a |lot of other input or specific training and
such that goes into the blinded reads. |It's useful

i nformati on.

The way we use it now, pre--since this is still in
draft--guidance, the way we tend to look at it nowis to see
what's the consi stency between the blinded read or any ot her
infornmed types of reads and the on-site. Sonetines we see
them going in conpletely opposite directions, and even the
on-site read sonetines is the one that's incorrect. So
there are problens. Then sonetines it's the blinded read
that's incorrect, and it's hard to sonetines know until you
actually get into the analysis of the study and try to
figure out what went w ong.

An issue that was raised at the statistics DI A neeting was
what about an unusual nodality that is new, is different,
the interpretation of the images is slightly different from
what sonmeone m ght do on a regular basis. Do you really

need nore venues, end user, usage type studies to see what
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sonmeone would do in reading this wthout any real
information and training? And howrelevant is the training
session? And is that biasing the readers in sone way just
because they' ve been trai ned and soneone el se has not?

So there are sone other pieces that go into this puzzle, and
the on-site blinded read does help try to sort out sone of
that type of question. It also hel ps us deci de whether or
not a training program m ght need to be extrenely

conpr ehensi ve when the drug is |aunched versus very m ninal.
MR. BAUM That's not different than a | ot of the

t herapeutics, especially on dosage and adm nistration. Wen
you have a new drug that cones out for a brand new

adm ni stration, can the patient adm nister the drug

t hensel ves? So that part | can see.

DR. LOVE: Right.

MR. BAUM The one comment | just wanted to make, and | was
t hi nki ng about this as you were speaki ng about other drugs
al so, we--fortunately or unfortunately, if you will--we've
acknow edged that we are different in therapeutics than we
woul d as a drug, but yet the funny thing is in tal king about
endpoints a little bit, our endpoints are nmultiple endpoints
that conme together, the sane way a diagnosis is made. And

it's very unlike nost of the therapeutics that reside within
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the center. You know, if you're reducing bl ood pressure,
it'"s a very good endpoint. |If you're anti-epileptic, you're
going to stop the seizures. The endpoints are pretty
apparent. New ones now in the cancer agents w th surrogate
endpoints comng in place now, reduction of tunor size is
now a surrogate endpoint for use--to denonstrate efficacy of
a cancer agent.
The funny thing is what they're using to us as that
surrogate endpoint is our imaging agents. And yet that's
one of the endpoints that we need to | ook at, too, because
now you have our imagi ng drugs being used in other
t herapeutic agents as surrogate endpoints, and it's becom ng
a whole newfield. As a matter of fact, that's the D A
session com ng up, nedical imging drugs.
So, again, just to reiterate in a slightly different way,
what we're doing in the endpoints we pick for the contrast
medi a and the radi opharm products and how we use and
di ssem nate that information is many pieces of information
we collect, and it's now being used i nto managenent of
t herapeutics, and that's the patient managenent piece. So
we do collect this information, and people are acting on it.
And, again, we've set up this blind situation. So |I'm

suggesting that that blind read really is like a grand round
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where you have people sitting in there | ooking at sonething
with no know edge of what's actually going to happen, but
yet the action on that is an interesting case. And people
may say, hey, you're right, the sane way you may run down
the hall and get the third opinion.

They have no know edge of the patient. They're going to act
based on the information you tell them too. So | put that
out to | ook at another perspective, another angle of this
whol e situation.

DR. LOVE: R ght. Use in therapeutics is becomng an issue
that we'll have to have anot her gui dance on.

[ Laught er. ]

DR. LOVE: Are there any other questions or conmments on this
topic? Anyone fromthe floor, please?

MR. PRESSLI TZ: Joe Presslitz, Imunonedics. | agree with
my coll eagues from CORAR about the utility of an informnmed
blinded read to evaluate the bias that may occur on-site.
However, | would contend that for many inmagi ng products,
maybe even particularly for nuclear nedicine inmaging
products, that it's the on-site reads that should be the
basis of an approval rather than an infornmed blinded read,
and these are the data that should appear on the | abel.

Very frequently for these kinds of products, it's dependent
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on the attendi ng physician seeing positioning of the patient
when he's reading the imagi ng or doing the imging, so that
when he reads it, he knows the portion of the anatony and
how it was positioned when he did the imaging. And if you
do a blinded read, no matter how you informthe blinded
reader, he doesn't have all this information in hand.

So | think to just out of hand say that the on-site reading
shoul d only be supportive is really an inproper thing to do,
and | think that you need to reconsider that if that's
what's going to appear on the docunent.

Thank you.

DR. LOVE: Two ot her commrents.

MR. CARPENTER: Al an Carpenter, DuPont. | just want to ask
the agency if they have thought through the settings in

whi ch the on-site reads could be used as a primry neasure
of efficacy in an active conparator role as opposed to the
ki nds of studies we've been tal king about where | don't

t hi nk we' ve been tal ki ng about active conparator.

DR. MLLS: | can address in terns of |ooking at on-site
interpretations as conpared to the blinded off-site
interpretations. And, again, there's an extensive anmount of
information that's generated fromthe on-site eval uations,

both on safety and efficacy, but the problens of being able
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to exclude the potential bias and insertion of clinical

i nformation, which has not been predefined in the trial, it
al nost excludes the potential that we can have great
confidence in the on-site interpretation independent and
away from such a separation interpretation

From the standpoint there is | would nake the case very
strongly that it's apparent that you want to have that
physi ci an taking care of the patient at the same tine that
they're doing the clinical trial. You can't exclude that
information. There's | eakage, unfortunately, and
fortunately, to manage the patient as well as possible. And
as we've tal ked about, people do, unfortunately, or
fortunately, use information inappropriately to manage
patient care fromtinme to tinme. But all of these, again
suddenl y produce an incal cul abl e anount of bias introduced
internms of the on-site interpretations.

The question | know that Len had broached is: Should we
even do themat all? O should we, you know, performthem
or what should be the value? M inpression is that you
can't do a clinical trial and not end up with an on-site
interpretation, because a physician's going to have the film
in his hand and he's going to do it sooner or |later.

Whet her he does it in a patient report which has to be nade,
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because you' ve touched the patient, or whether you're going
to do it in the case report form legitimately both pieces
of information will be generat ed.

But fromthe standpoint here for the agency, to have a
confort |level that those on-site interpretations have been
conpletely evaluated in an i ndependent fashion, w thout
potential |eakage of information across, frankly speaking is
very unrealistic in ternms of the clinical trial information
we're going to have. That's why this type of interpretation
istotry to bring a fully informed but blinded truth
evaluation to as close as possible present all of that
clinical information with a confidence limt for the agency,
as long as the sponsor as well as the attendi ng physician is
going to read that insert, that this is information that is
best that can be reproduced in the clinical setting, or an
information set, is probably what | think all of us would,

at the end of the day, feel the nost confort in terns of
being able to say that's an appropriate information set.
On-site interpretations, there may be potential in terns of
secondary efficacy endpoints that can be utilized, but,
again, it's how well you can control it and how big your
study is. The bigger the study, frankly, the | ess control

you're going to have. And | think the other one is, for the
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industry is the ability to control all of those sites. |
think it beconmes a logistic nightmare in terns of being able
to say that you can realistically bring that information

t oget her confortably, where this type of informationa
review presents a legitimate way that they can approach it
very well. And | think that's why | was hearing that
comment, is should we even do themat all. Frankly, you're
going to do them but it's how much reliance you can put on
them and we can put on themis limted.

MR. CARPENTER: So your concerns of bias in ternms of the
study design are no different whether you' re doing an
accurate conparator study or whether you're doing a
conparison to the nodality w thout the contrast agent, or--
DR. MLLS: Again, in |ooking at your design and your
structure to it. But nmy comments were an overall concept of
an i ndependent on-site interpretation that's uncontroll ed.
My concerns are always that we're going to have sone
difficulty with that. | would present it back to you and
say the secondary endpoint | think I could understand that.
MR. CARPENTER  Ckay.

DR. MLLS: The primary efficacy endpoint, |1'd feel very
unconfortable to turn within the agency and say that's an

appropriate neasure that we all have confidence in five
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years from now.

DR. LOVE: Just a caveat on that. |If what you' re asking is
does the control agent have to be blindly read or does the
standard of truth, if it happened to have been an i magi ng
nmodal ity, have to be blindly read, is that what you're
aski ng?

MR. CARPENTER |If you are conparing agai nst an approved

i magi ng agent and trying to get simlar |abeling for that
approved i magi ng agent, does it change your thinking in
terms of how you m ght accept on-site reads versus--that's
what | was aski ng.

DR. MLLS: Renenber, cross-contam nation also occurs nmany
times at the site. Having been in that circunstance many
tinmes, ny investigational interpretation study suddenly
seens to have gotten a little bit of bias introduced into
the CT evaluation. It happens nmany tines as you run down
the hall with it to try to figure out what's going on. So
you have to be careful when you're | ooking at conparators.
There's | eakage going both ways at the clinical sites.

DR. RUNGE: Val Runge. |'ma diagnostic radiologist with
the University of Kentucky. This neeting and topic has
reached the academ c community, and that's the reason |I'm

here. And | want to re-enphasize a couple of points that
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peopl e made during this session.

The first is, in terns of blinded reads, | have been heavily
involved, not in the last few years but in the past ten
years, in the approval process for the MR pharnaceuti cal s,
and the blinded reads, at |east froma diagnostic radiol ogy
point of view, the radiologist's point of view, had been
uniformy not very hel pful and not very representative of
the data. And so | amvery nuch a proponent of an inforned
bl i nded read.

| amalso and | think the academ c community is also very
supportive of the inportance of the read that occurs at the
site, the investigator's read. Otentines, in past clinical
trials that we've seen, the investigator's read is where the
information is, and the blinded read, of course, not being
an informed blinded read, is not very hel pful.

Anot her point that was nmade that was very good is that as

di agnostic radiol ogi sts, they say about us that we're only
80 percent correct, and that is that we only nake the right
di agnosis or see the information 80 percent of the tine.

But the truth about diagnostic radiology is it's a
confidence in diagnosis, and that's sonething that | want to
re-enphasi ze, that it is not a yes or no phenonenon, and

that contrast nmedia often don't give a yes or no answer. |t
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is an i nprovenment in confidence or an inprovenent in the

di agnostic information. And so any sort of measurenent that
| ooks like that, that | ooks at that paraneter, is very

i nportant.

Thank you.

DR. LOVE: | think Len was also tal king about that. That is
an area that we've had a | ot of conversation on how do you
capture the increase in confidence since it's a subjective
approach. So I would say that for M CAA and CORAR, as

you' re thinking about it, if you have sonme suggestions on
how to capture that information in an--capture subjective
information in an objective manner, that's essentially what
we' re tal king about.

DR. RACZKOWBKI: 1'd like to coment on that |ast point that
Dr. Love nade as well. | think it's not sinply a question
of how do you capture in a case report formdi agnostic
confidence. |It's actually how do you design the trial so
that you know that there has been an increase in diagnostic
confidence. And so the design of a clinical trial ends up
being very inportant in ternms of when you're dealing with
subj ecti ve endpoints.

DR. RUNGE: Yes. Just again to add a point on that, |'ve

seen sonmething in clinical trial designs that is often sort
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of pooh-poohed but |I think is inportant, and that is that
there will be a confidence in diagnosis and there will be a
numerical grade given to that, a 0, a 1, or a 2, sone sort
of very limted scale. And | think that is a very inportant
part of the evaluation process because it's difficult to
measure, your confidence in diagnosis and assigning this to
a di sease category or your confidence in diagnosis that this
represents an active di sease process.

DR. RACZKOMNSKI:  Right. No, | understand that there's
different scales to capture diagnostic confidence. Let ne
use an exanple to perhaps nmake nyself nore clear.

If we're dealing with a contrast agent where we have a

pre-i mage and we ask the--and the investigator is asked what
their confidence is in that and they knowit's a pre-inmage,
they can rank it low Then if the post-inage is given to
the investigator and they're asked to rank their confidence
init, it could be ranked high, regardl ess of what's on the
actual imge itself. So the trial has to actually be
designed in sone way so that that potential bias is
controlled in sone way.

There's nothing wong with a subjective endpoint per se.
When you have a subjective endpoint in aclinical trial, it

just has to be controlled for in sone way.
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DR. RUNGE: One of the problens is that we need to take this
back to how the drug is used in a clinical setting, and that
is, if we |look at diagnostic interpretation of these inages,
these images are interpreted in the clinical setting with
pre and post there, and so one of the m stakes that |'ve
seen in the past or one of the difficulties in
interpretation of the clinical trial data is if you anal yze
the post-image by itself, for a diagnostic radiologist that
is alnost an inpossible situation, and oftentines the

di agnostic radiol ogist--there may or nmay not be clues on the
filmthat even tell himthat it's a post-imge. And so he
may nmake the wwong interpretation. So design is difficult.
DR. RACZKOWBKI: Well, no, | agree. | nean, ny question was
actual ly i ndependent of whether it was what we've called in
the past a paired read or whether it's an independent
post-read. | think the issue--the sanme question |I asked
could still be asked if you just showed the pre-inage al one,
then you showed both the pre and post together. How do
you--the trial has to in sone way be designed so that that
subj ective endpoi nt of diagnostic confidence isn't
arbitrarily assigned to the film

DR MLLS: Wll, what | was going to also reflect here is

that confidence in the imge, one of the elenents that we
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would really like to get information on is, indeed, | have
| ooked at images before and felt, yes, |I've increased ny
confidence. But when asked a very significant pointed
guestion, In what elenent and in what diagnostic point? I
think we need in clinical trial design to be able to say
your confidence has been increased and in what el enent and
in what way, and to have this prospectively designed. And
this is where that Phase 2 study is very significant to you
is to be able to say there's a confidence el enent that we
need that we know will be increased, and it is in the
specific item and how are we going to neasure it
prospectively. Because it's very difficult froma clinica
trial design to translate that tilt, if you will, in terns
of that image interpretation being inproved, and we're

| ooking for a way that we can objectively translate a

subj ective endpoint. And, again, naybe the academ c
communi ty back through industry can help us get that focus
on that elenment. Because it happens clinically, but I have
yet to be able to get a handle as to howto put that in a
clinical trial design

MR. BAUM The only thing |I can answer to that, George, is
we' re asking the question without an ending to it. |In other

words, what is the confidence? But actually it's confidence
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i n sonet hi ng.
DR MLLS: Yes.
MR BAUM And is it the confidence goes back--and |I keep
sayi ng this now because you can't uncouple them You have
to go back to what is the question |I'm asking. Again, the
information, is it the confidence in exclusion of a disease
now? 1Is it confidence in increasing the opacification of
sonething? Do | see sonething clearer now? And can | see
the anatony better? Can | see nore of the bowel now? Can
see nore of the | ower bowel now? |It's confidence that |
see--|1 agree with you, it has to be tied to sonething. And
| think you can neasure it, again, prospectively designed.
A ot of the questions say what is your confidence in
excluding additional lesions. So if you' ve now-that's part
of the exanple | gave before. You will not change the
patient, potentially, outcone. The patient may still have
the sane sensitivity and specificity pre and post, but now
you' ve seen nmaybe nore lesions. So the overall disease has
not changed in the patient. It just nmay be nore extensive.
Then | go into the patient nmanagenent pieces. How would
that information be used differently fromwhat | coll ected?
Now I''m no | onger doing a |iver resection because there's

nmore di sease.
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So that's a very extrenme case, but that's an exanple of how
a confidence piece of information could be built into a
trial legitimately with a very hard endpoint.

DR MLLS: And | nay offer to you that a | ot of what you' ve
just described nmay be what the industry and the academ c
community needs to hear as nmuch in terns of trial

devel opnent when you bring themto the agency and say maybe
our radiologists in the Phase 2 have to define that, yes, we
can't see nore liver lesions per se, but we define that the
bowel loop is nmuch better, we're able to see the renal
shadows now, where we couldn't before. These are critica
elements in ternms of inproved biodistribution inmaging, which
are increasing the confidence. That would translate as

subj ective eye interpretation that we just heard about to
that objective information that we can neasure at a clinical
trial evaluation.

DR. LOVE: Sone of that relates to these other things we've
often tal ked about. They're the technical endpoints.
They're the nore objective pieces. Wat do you see? How do
you see it? How well do you see it? Describe it. Moving
dowmn fromthe initial thing that you see on the inmage to the
point where it starts to get transcribed into sonething el se

in your mnd and try to identify all of that. And putting
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t hose kinds of--capturing that type of information on the
case report formbefore you get to the question of what's
your di agnosis, what's your confidence in the diagnosis,
what is it of the above that increased or decreased your
confidence, then that kind of step-w se approach m ght very
wel | be hel pful.

Yes?

MR. PATT: Rick Patt, Berlex. One of the things we as
radi ol ogi sts do and do in grand rounds, nuch as the nodel
you' ve suggested, and do routinely is, after we've nade our
interpretation, with or without the clinical data, we make
recommendations. And whether they're recommendati ons for
managenent or for clinical managenent or recommendations for
additional imaging tests, that m ght be one way certainly to
capture a change in diagnostic confidence. How has that

di agnostic confidence affected perhaps your final
recommendat i on?

CGetting back to the blinded read panels, and al so | ooki ng at
managenent questions answered by basically the people
reading the films, | haven't heard a | ot of discussion on
that. | know that there are sonme that may have issue with
recommendati ons nade by sel ected panel s towards managenent

i ssues that may be outside of their areas of expertise, and
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perhaps we could discuss that a bit.

DR. LOVE: Right. That sonetinmes is an issue, and it would
mean if the indication which tal ks about actually having
identified patient managenent el enments often woul d al nost
inply that you would have to have a read or sone di scussion
bet ween the imager and the treating physician, and there are
sone reads that are designed as--not so nuch in the
sequenti al unblinding process, but after you' ve gone through
the radi ol ogy read, then you have a read of the radiol ogi st
plus the treating physician, or a discussion between the
two, dependi ng upon what the issue m ght be.

MR, VWELCH Mke Wlch, Bionetrics. | just want to make a
comment on the confidence in diagnosis issue. There are
statistical nethods that sort of wll handle this if you're
t hi nki ng of making a specific diagnosis on a continuum from
absolutely no disease to sone di sease and you're sonmewhere
on that continuumin ternms of your confidence based on the

i mge, and certainly ROC anal ysis or receiver operator
characteristic approach will handle that for different
readers and different types of controls. This is sonething,
| think, that is certainly underused and coul d be a val uable
tool in |ooking at this.

| have one comment for Len. ' m curious. He nentioned the
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i dea of negative bias fromusing totally blinded readers,
and | guess froma statistical perspective, I'ma little
bot hered when we start to introduce nore information to the
reader, either in a sequential nethod or all at once, and
how this additional information--how we can be sure that the
additional information is not confounded in the outconme when
you're trying to estimate the treatnent effect. And unless
you control for that somewhat, for exanple, do a fully
informed and a fully uninforned read, you know, you're not
going to be able to get a good handle on that. So it sort
of bothers nme fromthat perspective.
Again, we're tal king about clinical use, and | think one may
argue that in the field, perhaps, the radiologist that wll
be using the particular contrast agent, for exanple,
certainly will be of the caliber of those, perhaps, you
know, in the study, in the blinded read, or in the on-site.
So whether the information will be, you know, transferable
or not is another question, whether it's based on fully
i nformed or not.
MR. BAUM Len Baum The comment | can make is that | agree
with you. If you were to design--and | fully appreciate the
difficulty in this, because if we design the statistical

trial, it would be a very easy thing to do, just take a
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piece of filmand put it up. But nowwe're trying to design
the statistical trial that has the clinical rel evance piece
toit. And the reason |I'msaying a negative bias is in a
way | look at this, have we overreacted? Have we noved the
line too far over?

So what I'msaying is a study is still a valid study, it's
still scientifically valid, because the test is really can
make the proper diagnosis based on the use of the product.
So the real test is with that |ast piece of information,
know whether it's truth or not, even if it's conparing

agai nst anot her approved product. | still don't know what
nmy endpoint is because |I've wthheld that one piece of
information, the truth

And all 1'msuggesting is that we try to nove that |ine that
we're using for statistics nowover a little bit nore to
call it clinically statistics a little bit nore rather than
pure statistics. And | recognize this is a very difficult
thing to do and sonmewhat unconfortable for you, also. And
by making the statistical analysis marry together with nore
clinical information, it may make everyone a little nore
unconfortable froma bionmetrics standpoint. It nmay make the
clinical people nore unconfortable, and yet we produce

information that's nore clinically rel evant.

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

| know the comment was nade today about going totally to

unbl i nded reads and recogni ze that would be, you know, a

guantum leap, if you will. But | do agree we should use
that piece of information. [It's a valuable piece of
information collected. It's a very hard thing, | recognize,

and it's going to come down to who nmakes the final decision
in a guidance docunent. W recognize that.

| think I heard a lot of things today that were very, I'll
say, pleasing, and, you know, Ceorge and | both said the
sane thing in a lot of different ways with different

definitions. But the sequential--what started out being

cal l ed sequential unblinding, and naybe you'll do it, maybe
you won't, maybe we'll put the information in, maybe we
won't--no matter what side we all cone down on, | think

would i ke to say there is use for a clinically inforned
read, and the information is very valid and should be in the
| abeling. It ultimately is going to conme down to a center
decision, is can we in those cases clearly define, not due
to the pure imge read, and include and define what cases
froma statistical standpoint and a clinical standpoint you
may need t hen.

| can't disagree with you. |I'mnot a statistician, and |

recogni ze the less information you give soneone, the |ess

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

bi as potentially could be introduced to it.

MR. WELCH And the less variability.

MR. BAUM But then | cone back to if you gave them sone
information froma clinical standpoint which nore reflects
the use of the drug--and we've done this. 1odine and

gadol i ni um products, we gave a lot--you know, there were a

|l ot of different trials designed. W're slowy raising the
bar. As we finally |ook at these guidance docunents, we are
movi ng the bar up to a higher |evel because we're witing
all the words intoit. W're alnost trying to anticipate
everything. And | do recognize that difficulty.

MR VWH TE: This is Richard Wiite fromthe Al pine G oup

This is nore of a housekeeping matter. W do have anot her
topic, and we estimate it would be about an hour. There is
one nore comment, | think, on blinded reads, and if we could
cl ose after that and nove on to the next topic, we do have
peopl e who are flying out, so--

DR. LOVE: Right. | did want to ask that sane question
Thank you for raising it now because |I al so wanted--we coul d
take maybe a ten-m nute break or el se we can nove straight
forward to the end. Sone people have said they have to

| eave exactly at 4:30 to catch planes. So do you want after

this last coment a ten-mnute break, or do you want to keep
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nmoving? Five mnutes, |'mtold now.
MR. CARVLIN. A five-m nute break.
MR. BAUM We'Ill keep going. Those people who need to break
go on your own. Sequential break.
[ Laught er. ]
DR. LOVE: Please go ahead with your comment.
MR. HAGGERTY: Bob Haggerty, Diatide. Wth the nunber of
mentions of prospective approach on the study design, 1'd
like to ask the agency to consider possibly recommendati ons
on gaining tinely review for the clinical study design and
protocol reviews, if you can.
DR. LOVE: Thank you.
|"'mtold to take five. Thank you
[ Recess. |

DR. LOVE: Okay. This should be just a very quick
introduction. W are noving into indications and areas that
m ght need sonme clarification. W received basically five
or six comments from M CAA that fell into subtopic areas on
the indications, the effectiveness clinical benefit
conparators, standard of truth issues, what if a standard
exi sts or doesn't exist, and how do you develop it.
Sone of the coments from M CAA seemto be nore proposals.

Two of them seenmed to be clear questions, so | wll address
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the two that seemto be questions, and the remai nder, then
woul d ask for your discussion.

Here, just a rem nder of the four indication categories as
identified in the docunent draft, and the first question
was: Could we get sone exanples of drugs that have been
approved using these indications?

Vell, it's a draft docunment and is not yet for

i npl enentation, so no, but there are sonme simlar ones that
are out there. Recently, the Acutect product was devel oped
as a receptor in a disease-specific indication. As you know
t hrough the public neetings that have been held with ICT,
there is a | ot of discussion about sonme of their products

t hat have a conmbi ned type of an indication | ooking at

nmet abol i sm di sease specificity, and possibly even patient
managenent. So that's all on the record, and it's public

i nformation.

Then we tal ked at the DI A neeting about anot her exanple
where you had--let's say you had a receptor-based product or
met abol i ¢ product and thought about just ways that one m ght
think in trying to devel op the whol e approach to that drug.
And if the receptor-based product primarily had benefit in
outlining a structure, then that m ght be the nost

appropriate indication. |If that receptor-based product had
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a wde variety of uses that were clearly known or could be
devel oped and identified during the drug devel opnent
process, then you m ght think about devel opi ng that product
for the physiologic structural type of indication.
Sonetinmes, though, within even that same context, the drug
m ght have nore use in a disease or pathol ogy detection
approach because, really, that receptor's primary val ue or
use is limted to that particul ar di sease or pathol ogy. So
that m ght be a nore appropriate indication.

Certainly within that context, it's easy to think of a drug
that's for a specific disease or pathology to al so perhaps
be useful for a patient managenent, either diagnostic or

t her apeuti ¢ managenent type of indication.

So there are a nunber of ways that we think that this could
be used. A lot of it does depend upon the drug and what
you' re seeking, and a nunber of different issues can cone
into play. What we would see is it depends. You could have
one indication or you could have several, and it really
depends upon the sponsor's goal and intent and what you
think the clinical settings m ght be.

The ot her specific question was how woul d you sel ect a
standard of truth and what kinds of things would we think

about, and | think it varies here. |If you already have a
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standard of truth and it's clear and it's an accepted
standard of truth, then, of course, it's either the approved
| abel and device. It mght be a clinical standard of truth
where you m ght decide a truth panel m ght be nore rel evant,
where you have very specific prospectively identified
criteria that take essentially the rest of the clinical
information that's been di scussed in the previous session
that's relevant to determning the truth. That m ght be an
appr oach.

If there really isn't a clear standard or if perhaps there's
another nodality that's out there but just has not yet been
conpletely recogni zed by the agency as a standard of truth,
then either literature or sone other types of approaches

m ght be useful to try to get that nodality docunented as a
standard of truth

Sponsors have asked us how to do that, and at |east at the
monment, what we are suggesting is that that type of

i ndi cation would need to cone inin the NDAto try to
docunent the standard of truth. Sonme sponsors are trying to
do that prior to the NDA so that it's clear that that
particul ar standard can be used in a Phase 3 study. It
varies. | think there are probably a nunber of other

options that could be considered in that realm
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So those are the two specific question. Do you have a
guestion for nme? If not, then I'Il turn it back over to
M CAA.

MR. CARVLIN.  Well, this paradigmfor drug
delivery is sinple and straightforward. [It's alnost a
tautol ogy, and that is, it begins ultimately and ends
ultimately with the patient, so that we'll be tal king for
t he next several m nutes about Section 4 and Section 5,
about establishing clains for nedical inmging agents.
The gui dance docunent is very clear in the charge that it
gives to sponsors, and that is, to establish a claimfor
medi cal i magi ng drug, a sponsor or applicant shoul d
characterize the drug's clinical useful ness and denonstrate
that the information provided is, first, valid and, second,
reliable.
Cinical studies should be perfornmed in defined clinical
settings. These overarching principles are discussed in the
section, as are the nethods of establishing effectiveness
for specific clains.
However, as we enbark on respecting those overarching
princi ples and designing our clinical trials and
i npl ementing the clinical trials and gathering the data and

supporting our clains of indications and ultimtely
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advertising and pronoting the products, we have sone
pragmati c concerns and hurdles and many chal | enges. And
whereas in therapeutic pharmaceuticals the path i s somewhat
direct--that is, we can go directly from patient--excuse ne,
frompatient to patient managenent with the internediate
step being the pharnmaceutical--for a diagnostic
pharmaceutical there are a nunber of stops al ong the way.
We have to have an imagi ng exam nation, the byproduct of
which is an image, and then we have highlighted here in
yell ow a potential point here to introduce bias due to

medi cal interpretation. And if we go even further into
pati ent managenent, there's another highlighted point here
where bi as, confounding bias, could be introduced as well.
So there are additional challenges that we face in bringing
out the nedical imging drug product.

Now, the therapeutic pharmaceutical is relatively
straightforward, and there are sone parallels, again,
dissimlarities also, with nedical inmaging drugs.

Ther apeutic pharmaceuticals, as | said, we have the patient
here who has either no drug or drug, and this results in
sone nedi cal state, and we nake sone observations. |n our
clinical trials, in our protocol, we have hypot heses and

endpoints, and in our case report form we also have those
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endpoi nts when we gather these data to support our clains
and to seek indications.

The useful ness here, the benefit to the patient and to
health care, is a clinical one, and it's due directly to a
phar macol ogic effect. There are risks. There are risks
first related to drug adm nistration, and actually there are
other risks related not to admnistering the drug. But
basically we can cone up with a benefit/risk balance here or
an assessnment. And there are endpoints here, and in the
best of all possible worlds, those endpoints are
guantitative, so nmuch of an adjustnent in chol esterol or
lipid or blood pressures, and they're al so objective. You
can neasure themdirectly, and there's very little here as
far as bias is concerned.

Now, the direct parallel for us in diagnostic
pharmaceuticals is a technical evaluation. W talked about
this earlier today, and we'll talk about it alittle bit
nmore when we get to the specific categories of indications,
the A, the B, the C, or the D But here we have our patient
with and without the diagnostic pharnaceutical, and the
byproduct of this treatnent, then, instead of a nedical
state one or nedical state two, it's nedical inage one,

medi cal i nmage two.
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If we want, we can identify endpoints that a quantitative
and objective. They just may not have direct clinical

rel evance. But as a byproduct of the nedical inmge, we can
measure things such as density or intensity or
ecogenicity(?) for a nunber of counts, signal-to-noise
ratio, the size of the inmage--excuse ne, the lesion, the
nunber of |esions, or anatom cal feature or sone inportant
conponent of the image.

So the useful ness here is technical, and it's related and
determned ultimately by the reliability and the validity of
the nodality, the acquisition technique, any reconstruction
al gorithns that you m ght have used post-processing, how the
data is stored and di splayed, and all of this is reflective
in coments made in the gui dance docunent. And the risks
here relate really to drug adm ni strati on.

But what we want to do is to bring out diagnostic

phar maceuti cal s that have clinical usefulness, and this is
the charge in Section 4 of the guidance docunent. And here
we have a slightly different, nore conplicated flow chart
because we' ve introduced another point for potential bias
here in this yell ow box, our nedical expert nunber one, who
could be a radiologist in sonme instances, a cardiologist in

ot hers, and other nedical inmaging specialists.
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VWhat's nore, without and wth, we have our nedical state
one, nedical state two, our inmages that are interpreted by
the nmedi cal expert, the byproduct of which is nedical

i nformation.

Now we get to the foundation upon which we build our clains
and ultimately indications, and we pronote our products.
Cinical usefulness, we need to define that. W need to
know exactly the appropriate endpoints to support that

useful ness. These endpoi nts have gone through this
internedi ate step, that is, the interpretation, so instead
of being quantitative and objective, we now have qualitative
and subjective, as Dr. MIIls had said. And there may be
sone parallels in the devel opnent of other therapeutic

phar maceuticals that could apply, such as the devel opnment of
an anal gesic or a psychiatric nmedication where you go from
sonething that is subjective, the way | feel or the way I
see it, to sonme other objective, independent, quantitative
endpoint. And we'll be | ooking at those parallels to see if
they apply to answer the questions that were posed earlier

t oday.

Then ultimately we do have risks. W have the risks related
to adm nistering the drug, but we al so have anot her category

of risk that is highlighted in the gui dance docunent, and
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that's the risk posed by incorrect diagnostic information.
So once nore we've kind of changed the focus. Here we're
focusi ng on the pharnaceutical, but now we have an el enent
here of testing the quality of the nmedical inmaging expert,
and also trying to mnimze bias wherever possible.

So if we take this to the ultimate indication, the D I|evel

i ndication, where we're trying to secure |abeling that
indicates that this pharmaceutical has a clinical utility

t hat enbraces di agnostic and therapeutic patient managenent,
we have an additional nedical expert introduced here and an
additional potential source of bias as various treatnents
are recomended, ultimately dependent on the patient. So
for the bal ance of the discussion, we'll be using these
principles to ask for clarification fromFDA and to nmake our
speci fic proposals.

DR. LOVE: |Is there another speaker?

MR. CARVLIN. No. What we probably would do, just to nake
it alittle bit easier than have a stack of reference
material here, is to step through the various points that

M CAA has raised in the eight-page or so docunent that we
faxed in. And | thought | would begin at Section 3, which
is indications for nedical inmaging drugs, which is guidance

pages 3 to 8.
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The first point | think you ve al ready addressed, Dr. Love,
in your discussion of FDA s nost recent thinking, but we
wer e questioning, given that nmultiple indications for a
singl e nedical inmaging drug nay be possible, M CAA was
requesting nore information on how a given trial could be
designed to satisfy the requirenments for the nultiple
indications, i.e., can one clinical trial lead--if it's
properly designed and has the right quality and quantity in
the data, enbrace indications A, B, C, D, et cetera. Those
woul d be the structure delineation, the functional
physi ol ogi ¢ or biochem cal assessnent, disease or pathol ogy
detection or assessnent, and ultimately diagnostic or

t herapeutic patient nanagenent.

DR. LOVE: Right. Just before answering that, one other
thing fromour perspective is we were listing these
different indications. Sone of it depends upon the
perspective fromwhich you want to approach it. Are you

| ooking at it before or after the fact? Which category does
it happen to fit? And then what's the overall rel evance of
the product in ternms of how you plan to actually use the
drug and howis it going to be pronoted, marketed, and the
like?

So we'll ask questions fromtwo perspectives. How do | get

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

an indication for--and maybe this product hasn't even been
devel oped yet in the | aboratory, versus now you think you
have sone information from Phase 1, maybe even Phase 2, that
| ooks like it's noving in a certain direction and what's the
next step, what's the best approach to use to describing the
pr oduct .

To sonme extent, a lot of those different types of drugs fal
in these different four categories that have been
identified, and in other situations, there really is an
overlap. W're often asked the question al so--or sonetines
there seens to be a need for clarity between the issue of
what's the nmechani smof action of the drug and what's the
indication. So a nmechanismof action mght be to |ook at a
receptor, use a netabolic process to develop the imge, but
the actual use of that information is to nake a di sease or
pat hol ogy detection assessnent.

So, in that situation, even though the nechani smof action
is receptor identity or nmetabolic process function, the
actual use of the product is something different. So |
would try to distinguish that from products that actually
have an indication that's different, a little broader.

So let's say, again, as | was speaking earlier, if you had a

receptor that's available on a nunber of different cells and
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a nunber of different types of disorders or pathol ogies, and
they cross into different spectruns, or a netabolic process
that's found in a nunber of different sites, then that
product very well m ght be appropriate for devel opnent as a
functional physiologic or biochem cal marker for a w de
variety of disorders. And you mght want to study a
representative sanple. W' re not requesting that every
single disorder is studied.
On the other hand, there m ght be sone very specific--there
may be a very specific advantage of that infornmation in one
or nore di seases or pathol ogi es over and above what m ght be
in the broad setting. So there you mght want to actually
seek two types of indications, one for the specific and one
for the general.
So then going to your question, could you do all of this in
one study, or do you need nore than one, | think some of it
depends upon the conplexity of what you're trying to study.
It's certainly possible that one of the--the specific
target di sease mght be part of your overall study approach
to try to get the physiol ogy-biochem cal detection type of
indication. But it really also depends upon just what are
you seeking with the di sease or pathol ogy detection and what

woul d you need to put in that trial to get a second
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indication for that. So sonme of it depends on what you're
doi ng.

On the other hand, it mght be very easy to go froma

di sease detection indication to a patient managenent
indication in the sane disease. So there it m ght be
conceivable to design two trials that directly address that.
Sonet hi ng el se, sonmewhat related to that, is we often talk
about two trials per indication, but these trials don't have
to be identical, and you can | ook at different aspects of
the disorder fromdifferent perspectives.

MR. CARVLIN. That certainly hel ps us because as we were
readi ng through the gui dance where the various indications
and clains were laid out, there was | anguage referring to

t he di agnostic or therapeutic patient managenent cl ai mon
page 7 that says the therapeutic patient managenent nay be
studied explicitly, and we weren't sure whether explicitly
meant solely or exclusively or specifically.

DR. RACZKOWSKI :  "Explicitly" in that sentences was not
intended to nean solely, but it neant that it had to be
essentially prospectively designed and a protocol defined as
an endpoint, et cetera, et cetera. But that was not
intended to exclude the possibility of perhaps eval uating

other clains, either within that clinical trial or others.
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DR. BRANDT: Gordon Brandt from Sonus. So, Dr. Love, if |
can just clarify, it sounds like it is possible, then,
dependi ng upon the design of the study, that multiple
categories of indications mght result froma given study.
You nentioned it may depend on how the drug is used, and |
think that the guidance is silent or at |east sonmewhat quiet
on this issue, and it m ght be hel pful having sone
information included in the guidance. |If there's a big
distinction in the agency's deci si onmaki ng process between
whet her a drug is an adjunct or a replacenent or a new type
of drug entirely, it mght be helpful to include that
information in the guidance so that we on the industry side
can better understand the thought process.

DR. LOVE: Certainly. Go ahead.

DR. BRANDT: No, please.

DR. LOVE: | was going to say, one of the--that was an area
where we were struggling in terns of making sure we can
clarify all those points, and | appreciate that that needs
sonme nore clarity.

Sonme of the thoughts we had in this were along the |Iines of
what was raised in the previous session. Adjunct, assist,
sonetinmes are relatively non-specific terns, but if it's an

adjunct to determne or localize a tunor, if it's assist in
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identifying a site for biopsy or sonething |like that, those

are certainly approaches, and the study woul d be designed to

try to address that specific point. Also, the issues of the

clinical setting, when we are tal king about that, is to find

the patients who have that question. So they've been worked

up to a certain point. They're now at the point of making

that decision. And that would be the setting that's

studi ed, and that would get that type of very specific

i ndi cati on.

So are those the kinds of things you're saying you' d like to

see anplified, whether it's an adjunct to, it's a

replacenent of, how mght it be used in different settings?
s that the kind of information you' re tal king about?

DR. BRANDT: | think that would be helpful. It's come up

several tinmes today in our various discussions so far that

there is often a different thought process, dependi ng upon

whether this is an addition or an instead of. That m ght be

interesting data to hel p us understand nore how that changes

your t hi nki ng.

DR. LOVE: Ckay. | thought | saw another hand. Yes?

MR. NUNN: Yes. This question of defined clinical setting,

if you go through the guidance docunent, it first conmes up

on page 10 where you use as an exanple imaging for duodenal
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ulcers. And you state there that defined clinica
settings--there could be here, for exanple, four different
clinical settings.

Then on page 12, you tal k about appropriate representation
means that the studies should generally include subjects

t hat adequately represent the spectra of normality and
abnormality, e.g., including subjects with chronic
bronchitis, pneunonia, asthma, and cystic fibrosis, and al so
subjects with |ocalized and diffuse disease for a drug

i ntended to assess bronchi ectasis.

And then on page 13, you again talk about the full spectra
of normality and abnormality, e.g., including patients with
i nfl ammat ory neopl astic and infectious intracrani al
processes for a drug intended to assess regi onal cerebral

bl ood fl ow.

And then, finally, on page 14, you say in nost disease or
pat hol ogy detection or assessnent indications, pooling of
efficacy data across defined clinical settings would likely
be of limted value, and a nedical imaging drug shoul d be
separately evaluated in sufficient nunbers of patients in
one or nore sub-settings.

| wonder if you could clarify for us alittle bit. It seens

here that we start off with four clinical settings for
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duodenal ulcers, and then we have to include in that the
full spectrum of disease, which seens reasonable, but to
include a full spectrumon top of four different clinical
settings is stretching the imagination a little bit. And
then you ask us to include in the case of the brain al
different diseases that you think m ght nmasquerade such that
now t he nunber of patients we have to do to get one

i ndi cation could add up to an enornous nunber.

| s that what you're proposing? How do we get all of these
di fferent exanples that you have in with our defined
clinical settings?

DR. LOVE: | think that's a little over-read on what we're
talking about. It may link to sonmething that was al so

rai sed a nonent ago for us to try to clarify taking one
exanple and walking it all the way through the process.

VWhat we were trying to do is give different exanples of
different types of issues and how one m ght use them but
not necessarily intending that they would be |inked together
in a way that you have done. So | can see that this is a
pl ace we need to clarify.

On the other hand, what we are tal king about is in this
clinical setting, you would go through a process of | ooking

at what are the types of patients that would be rel evant at
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this point in time where a nedical imging process or study

woul d be introduced in their clinical context, and thinking

about what's the range that needs to be considered in that

setting.

So if you're looking at a screening study, the kinds of

patients and the types of issues and questions that would go

into the consideration would be very different fromif

you're on the last end of the process where you're getting

ready to decide what's the final diagnosis or what's the

final definitive therapeutic intervention.

So there would be different issues that woul d be consi dered.
It sounds like this is a place we'd need to clarify.

Victor?

DR. RACZKOMNSKI: | agree with what Dr. Love said, and | hope

that was clear, that these sections weren't intended to be

I i nked perhaps in the way that you did. | think giving an

exanpl e, perhaps, of what was intended may be hel pful, and

t he exanpl e of duodenal ulcers where it says that duodenal

ul cers may be used in patients with gastrointesti nal

bl eeding or to confirm suspected duodenal ulcer in patients

wi th equivocal findings on radi ographic exam nation of the

upper G tract or to evaluate healing of duodenal ulcers in

patients after initial treatnment, those would be three
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distinct defined clinical settings, and potentially a
sponsor could go for one or for all of those indications.
Perf ormance neasures such as sensitivity or specificity of
positive and negative predictive values may be very
different in each of those clinical settings, and so this
may have been referred to sonewhere a bit later in the
docunent with--where it doesn't necessarily--it may not make
a lot of sense to conbine sensitivity and specificity from
let's say, a lowrisk population with an imaging drug with
the sensitivity and specificity of the sane drug in a

hi gh-ri sk popul ati on, because they're two very different
clinical settings, and the average sensitivity and
specificity or positive or negative predictive val ue may not
have a whole | ot of neaning. That's what was intended

t here.

| think the section on other sorts of--the performance of a
drug in other lesions--and I'll use the exanple--let's say
you're trying to develop a drug to evaluate brain tunors.
What the gui dance was intended to say was that it woul d be
useful to have information about how that drug m ght perform
when you have ot her potentially confounding circunstances
like--or simlar or related types of diseases. An exanple

m ght be, you know, |ooking at how it perforns in brain
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abscesses, let's say. It may not necessarily be in the sane
clinical trial, but that could potentially be useful
information that woul d conpl enent the main action of the
drug and its ability to identify brain tunors, know ng how
it also behaves in these other circunstances.

MR. NUNN. So you're suggesting that there should be two
clinical trials in that case? You said you could get that
from anot her tri al

DR. RACZKONSKI: Potentially. O potentially in the sane
trial. But sonetinmes it's difficult to get all the patients
in one trial.

MR NUNN:. That's ny point. The only way you can get it in
a single trial is to enroll inflammatory as well as

neopl astic as well as infectious intracranial patients. So
the nunbers then start clinbing quite dramatically.

DR. RACZKOWBKI: Well, | think it would depend on what your
goal is. | nean, if your intent is to just evaluate brain
masses that perhaps are suspect, then you could get the
whol e spectrum But, on the other hand, if you already know
t hat you have sone sort of mass space-occupying region in
the brain fromother source of information, there naybe just
to--and you think it's a tunor, or you have--then you may

want to--the trial may be designed just to |l ook at a
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relatively narrow group of patients who are suspected of
havi ng tunors as opposed to ot her pathol ogy.

DR. MLLS: Adrian, one of the things that is always a
concern, whether we're looking at a biologic or we're

| ooki ng at one of the drug indications that we've been

tal ki ng about nost of the tine here, is the concern about
how far and wi de you open up your patient population. And I
woul d express a concern each tine that as you w den out that
popul ation that you want to draw in, we increasingly becone
concerned that the indication groups are going to include
pati ents who have conprom sed organ system functions. And
one of the areas that this was to address was that concern,
is that suddenly as you broaden it out, naybe this agents
wor ks conpletely different in a renal transplant patient
versus a patient who has an inflammatory bowel disease where
we may be affecting various cl earances.

So suddenly that section as you read through, what's
happening is we're nentally starting to expand the patient
group as we're tal king about, and al nost imedi ately you
start to see additional groups being added in and additi onal
sub-groups, and, frankly, as you say, the trial size becones
enornmous as you try to actually devel op a screeni ng agent.

That's why focused indications are nuch easier for us to
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deal with in terns of clinical trial design

MR, CARVLIN. Just a few nore questions, if we could,

pl ease. | was wondering whether there is a hierarchy

anongst the indications, A B, C,  and D, because there was

sone | anguage in the guidance that said if you were able to

secure an indication for a structured delineation, you could

make these clains, but you could go no further. And if you

had functional physiol ogic or biochem cal assessnent, you

could go this far but no farther.

So I was just wondering if there's any rel ationship anongst

the different indications, particularly a hierarchical one.
| f you have provided information, data sufficient to secure

di sease or pathol ogy detection or assessnent indication,

does that nean per force that you' ve done B and A before

t hat ?

DR. RACZKOWSKI : That's a good question and an interesting

one. Let ne try to answer that, and it relates to a

question that | perhaps have for you as well.

| think there's an inplicit hierarchy that the Category 4

patient and di sease managenent, that particul ar--di agnostic

or therapeutic patient managenent is clearly directly

related to what you're going to do with the patient, and so

in that sense, | think there is an inplicit hierarchy that

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

that indication is, by virtue of being nore directly
relevant to patient managenent, i s denonstrated.

| think the | anguage in the guidance docunent about what you
can and cannot claimwas sinply intended to specify that the
cl ai m shoul d be supported by the underlying data, and just
because you have an underlying claimfor structure
delineation, it wouldn't necessarily--you may not have
supporting data that directly shows that you can affect

pati ent managenent, so those sorts of clains should not be
made, unless they are supported by the underlying data.

The question | actually had for you was whet her or not
if--I"msorry. Wy don't you go ahead and ask your
guestions? I'll try to fornulate m ne better.

MR. CARVLIN. Yes, thank you.

Progressing to page 9 in the guidance, this is the second
full paragraph which begins: In addition, for a contrast
drug product to be considered clinically useful, the product
used in conbination with an i magi ng devi ce shoul d provide
useful information beyond that obtained by the imaging
device alone, and that's kind of a qualitative statenent.
But what follows is sonething--so that's very difficult for
us to understand or we mght actually object to that, but

what conmes next is sonmething that | think gets closer to the
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heart of clinical usefulness for a nedical imging drug.
Stated differently, imaging with the contrast drug product
shoul d add val ue when conpared to i magi ng w thout the
contrast drug product. And | think it's up to us
collectively to come up wwth the right kinds of exanples,
for instance, what is of val ue.

W talked a little bit earlier about diagnostic confidence,
and there were ot her endpoints and hypot heses that woul d be
part of the clinical trial design. Are there any other
speci fic exanples of value that you would care to offer at
this tinme?

DR. RACZKOWSKI:  Well, | think in your position paper from
the Al pine Goup, you nentioned a case where an i nmagi ng
agent may not provide--a contrast inmagi ng agent may not
provide nore information per se, but it my, let's say,
speed up the imaging or nake it easier to do in sone way,
and that potentially could be a claim

DR. BRANDT: But it's inportant to note that that would fail
the test of going beyond what could be obtained with the
devi ce al one.

DR LOVE: Right.

DR. RACZKOWSKI :  Yes, that's right.

DR. LOVE: W |ooked at that question and actually think
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that this is a point that would need sone clarification,
because there are reasons for advance either on the basis of
time conveni ence or any other--what we often cal
conpliance-rel ated, patient conpliance, things analogous to
that for imaging. So certainly that would be a type of

i ndi cati on.

| think this is talking about in conparison to the previous
nodal ity, but sonetinmes even staying in the device for a
shorter period of tine mght be relevant. So that's fine.
You nentioned sonething, | think, also, in your paper about
the other nodality, and the relationship to another
nmodality, if it's just alternative information, maybe there
wasn't anything on the previous inmage, or there wasn't a
previous image in the case of a radi opharmaceutical or maybe
even sonme of the ultrasound products. So, yes, looking in
conparison to a different device is certainly a rel evant
conparison. That's essentially the control. So this is an
area that would need sone clarity fromour part.

You tal ked about other information on the inmge. One of
your exanples was that there was di sease-specific
information on the pre-image and al so information on the
post-image. As | would | ook at that--and perhaps you can

clarify it for nme, but it would seemto ne that
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understanding the information that's on the pre,
understanding the information that's on the post, and

| ooking at themin conparison would be inportant to
establishing the value of the drug, and a |l ot of that then
goes back to the questions that we were tal king about
before, and al so conparing the pre and the post, it would
seemit would help determne | abeling instructions for use
of the product. |Is this a stand-alone where you don't need
to look at the pre at all? Do you really need to | ook at
the pre and post together? |Is there sone sequence that's
relevant? | think that was raised earlier also about
res-dress (ph) and radi opharmaceuticals or ultrasound agents
where you need to maintain the sequence or the relationship
in a pre and post, then those kinds of things seemi nportant
in determning the overall value and the instructions for
us.

MR, CARVLIN. Just a brief statenment about the validity of

i nformati on provided by a nedical imging drug, and that's
on page 9 as well of the guidance. Sentence two here,
denonstrating that the use of the product contributes to
beneficial patient outconmes, and that's just to say that the
under st andi ng of outconmes is directly related to nedical

i magi ng or nedical imging drug product is very much in its
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infancy. And it's sonething that the field of nedica
imaging is struggling with at this point, is what are the
appropriate indices and what are the proper ways of
measuring outcones as they directly relate--clinical
outcones can be indirectly related, as we said, through the
medi cal managenent deci sion, turning back to the
interpretation of nedical information ultimately to the

i mage itself.

DR. LOVE: |Is there a question on that?

MR, CARVLIN. No, just a statenent.

DR, LOVE: (kay.

DR. RACZKOWSKI : Wl l, perhaps that would be better worded
t hat denonstrated that the use of the product contributes to
t he appropri ateness of subsequent patient therapy or
managenent. But | understood your point.

MR, CARVLIN: Yes.

DR. LOVE: Well, | guess one other question there is this
relates to two things. Were it says that this could be
done in at |east two ways, neaning it doesn't have to be
one--both of them but there are options. But certainly
out cone endpoints can be relatively sinple, or they can be
very conpl ex, depending upon the trial and the indication.

So that can be a chall engi ng i ssue, dependi ng upon the
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i ndi cati on.

DR. BRANDT: On the issue of a truth standard, you nentioned
before, Dr. Love, that analysis of the literature may in
sone cases be appropriate. | think it would be very hel pful
for the people in the industry if we could expand in the

gui dance on how one goes about denonstrating the validity of
ot her truth standards, perhaps giving sone exanples. The

i ssue of neta anal ysis has been rai sed, and perhaps Dr.
Welch would like to nention if there are specific types of
anal yses or thoroughness of analyses, quality of data,
sonething so that we have a better idea of what woul d be
appropriate to justify an alternative gold standard.

DR. LOVE: Ckay. That's a whole other discussion just about
how to use a neta analysis. GCkay. D d you want a nore
specific--or we--

DR. BRANDT: It would be helpful if there were nore in the
guidance. |'Ill leave it at that.

DR. LOVE: Ckay. Victor, | think, wants to--

DR. RACZKOWBKI: Part of the reason for having those two
statenents, one is validity can be established by use of a
gold standard, and the other one is by |ooking at clinical
out cones, also to highlight that doing an outcone study of

sonme sort or a patient nmanagenent study al ways remains a
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viable alternative. W' ve encountered a nunber of
situations where there isn't either a well-defined or

wel | -accepted gold standard for a particul ar di sease
process, and what you do in that situation. And one
alternative that should always be considered is the
possibility of doing sonme sort of nanagenent or clinical

out cone st udy.

MR. WELCH. Let ne just clarify something on the truth
standards. Tal ki ng about denonstrating the validity of a
truth standard, we were tal king about com ng to agreenent
that a particular nodality will serve as a standard of
conparison or gold standard in the course of the trial, and
that the nedical community, in fact, agrees that this is, in
fact, an appropriate standard. |Is that--that's sort of
where it's comng fromas opposed to |looking the literature
and maki ng sone sort of anal ysis.

Certainly in terns of evaluating a product versus a
conparat or or sonething, an active control, and wondering
about the ability of that control to provide certain

informati on, that can be based on historical information as

well. But you're talking about a truth, truth or gold
standard. |Is that correct?
DR. BRANDT: | guess what | was specifically tal king about
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is a new imaging nodality that may have attained the role of
truth standard in the nedical conmunity, and it's ny
understanding that the literature is that acceptance of the
medi cal community went down--1 nean, it's the best we can
put our finger on.

Those standards change over tine, and it may be hel pful to
industry to have a process in place where we can denonstrate
or propose the validity of a new or different standard from
what had been used in the past.

DR. LOVE: Right, and I think that that's often the mgjor

i ssue, certainly one that's currently being faced, is there
are sonme new technol ogi es out there that we have not been
using as the truth standard for sone of the clinical

studies. So for that, yes, the literature is probably a
useful approach.

There are concerns sonetimes when anot her standard--when the
truth standard also involves a drug. Let's say it's--if
it's another device or if it's a device w thout a drug,
that's easier to denonstrate and docunent than if it also

i nvolves a drug that's not yet approved for that indication.
So there are a nunber of issues that have to be considered,
but, yes, we would try to address that and clarify what

m ght be needed. Sonetines you m ght even need the
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cooperation of another sponsor, which can hel p answer sone
of those questions nore clearly.

MR. CARVLIN. | guess this becones | ess problematic for us
in the face of rapid change, and as our standards are being
rewitten with the introduction of new nodalities or your

di agnosti c pharmaceuticals, what had been | ong understood to
be the standard is no | onger perpetuated as the standard of
medi cal practice.

DR. LOVE: Right. W're concerned about that as well, and
as | say, we realize, sort of separate and apart fromthe
gui dance docunent at this nonent, there are issues and
concerns about how to nove the standards al ong to keep pace
with current technol ogies.

Next ?

DR. BRANDT: Along the sanme lines, | guess a question that

| " ve heard brought up fromthe M CAA nenbers is the issue of
having both a conparator and a truth standard in a test.
Were there is a drug under test and there is a conparator,
each of themis independently conpared to a truth standard
in some study designs, and | read the gui dance as advocati ng
a design like that.

The difficulty that |1've heard fromother M CAA industry

menbers is essentially it puts one in the position of
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reproving the efficacy of already approved drugs, so that
rather than finding sensitivity and specificity of a new
drug conpared to a conparator, we're really getting
differential sensitivity and specificity of each of those
conpared to a truth standard. And the question that |'ve
been asked to put forth is: |Is that strictly necessary?
DR. RACZKOWBKI: Well, there's--the way that the docunent is
witten, no, there is no expectation or requirenment per se
that if there is an approved drug already out that a
conparison study be perforned. The guidance takes the
position that that's encouraged.
There is, however, a potential upside to doing that sort of
eval uation, particularly if you're trying to show that your
product is superior and you want to nmake sone sort of
superiority claim |If you have that sort of trial, your
drug versus sone already approved drug, conpared to a gold
standard, that opens up the possibility for that type of
claim

DR LOVE: R ght. Oten we're asked or faced with
an i ssue of can a product be pronoted as conparable to,
equi valent to, an alternative to, and to seek those kinds of
clains in marketing, then we would | ook for data that tries

to identify or docunent that.
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W are, of course, recommendi ng a conparison to truth,
whether it's an inmage or whatever, as we just tal ked about.
So a truth standard certainly seens inportant in order to
denonstrate what you're tal king about. But the issue
probably conmes down to what happens when--is truth a
conparator or is it a separate issue? | think that's the
other part of this?
So truth is often considered to be an external --sonething
separate and apart fromthe test nodality that you're
seeking. So let's say you have two gadol i ni um agents that
are being conpared. The second gadol i ni um probably woul d
not be considered as the truth standard in that situation.
That's an agreenent study, and often agreenent studies fail,
unfortunately. Wthin the sane patient, you'll get
different answers, and that's why if you' re doing a study
against a control, then we're recommending that the truth is
included in there to determ ne what the issues are.
Sonmetinmes--it's not so nuch a revalidation of the other
agent, but just determ ning how your product perfornms and
al so being able to perhaps identify sone situations in which
one product m ght have an advantage over another or a
certain subset of patients.

| think your other question was would we approve on the
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basis of truth alone without a conparator. Yes, we've done
t hat .

MR, VWELCH. | think froma design perspective, if, for
exanpl e, you do have a di agnostic contrast agent, and you
eval uate against the truth standard in a clinical trial, and
maybe your outcone in sensitivity and specificity or sone

ot her neasure of diagnostic performance, that's essentially
your outcome. And w thout a conparator, you essentially
don't have a control in that study. You have to sort of
have recourse to sone sort of information from outside the
study such as performance of the conparator to show t hat

t hat neasure of diagnostic they're getting in the course of
atrial is above sone appropriate threshold, or better than
sonme standard of care.

So with the conparator, you have your two outcone neasures,
sensitivity and specificity, for exanple, for each--for the
conparator and for the new test drug, and you can show t hat
they are an appropriate reason for accepting the results of
the trial

Anot her problem w thout the truth standard, if you just have
a conparator, for exanple, in a new drug, and you really can
only tal k about agreenent, you can't even tal k about

di agnostic accuracy per se, and the trouble w th agreenent
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isit's often driven by preval ence and not necessarily the
performance of the test drug. |In fact, you can often show
t hat random sel ection of outconme drives a certain agreenent
rate based on preval ence, which really doesn't put it in a
good |ight.

| suppose agreenent could be useful, and I think you can
cone to terns of saying, well, agreenent in a very high
range, | think just hypothetically, 99 percent--if you can
conme to ternms with that, if that's nmeaningful in a clinical
sense, | think it could be useful.

DR. ROSENBERG Well, sonetinmes | think that
agreenent--Marty Rosenberg, DuPont. Agreenment is sonetines,
| think, maybe a valid endpoint, especially in trials of
medi cal imagi ng drugs where your preval ence of disease is so
hi gh, and your trial makes it difficult to use just changes
in sensitivity and specificity, because if you have a high
preval ence of disease in your trial, it's very hard to show
a difference in sens and spec. But it could be nore easily
denonstrated in agreenent, and |I'm wondering whether that is
reasonabl e or not.

MR, VELCH  Well, for exanple, say your prevalence is 80
percent, and if your agreenent threshold is 80 percent, you

can get that just by selecting all outconmes in one--you

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

know, in a disease, for exanple, which would be totally
unrelated to any drug effect. So | think you really have to
t hi nk about what your preval ence is and what your agreenent
regi on shoul d be.

DR. RACZKOWBKI : Part of the reason that the guidance
docunent takes the position of encouraging conparisons with
ot her approved agents, of course, with a gold standard in
place, is ultimtely that is the information that's probably
nost useful to clinical use of the product, whether Drug A
versus Drug B or Modality A versus Mdality B is appropriate
in agiven clinical situation. |If you do a head-to-head
conparison, then you directly ask the question, and you can
directly answer it.

MR. CARVLIN.  Just a couple of additional points in Section
8 which we've been tal king about wth truth standards and
the controls having to do with i mage eval uati ons and how to
choose the images and what potentially constitutes a set of

i mages and what is an accurate representation of clinical
practice.

For instance, |'mthinking about the clinical practice in
contrast-enhanced ultrasound where if you are performng
echocar di ography, you're doing it real tine. And there is a

|ot--there's an on-site evaluator, clinical investigator
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that you' re seeing that m ght not otherwi se nake it into the

set of images. So that's a concern, and also the

nmet hodol ogy that's used in the imagi ng eval uati ons, we've

evol ved the way that we handl e i nages, display inmages,

communi cat e i rages over the |ast several years so that an

i magi ng standard, the (?) standard has been el abor at ed.
In the neantine, we find it has hel ped our productivity, at

| east our efficiency, to adopt these standards and

encour age, wherever possible, that we have standard-reaching

formats to better comuni cate between sponsors and FDA

DR. LOVE: I'mtrying to understand--yes--

MR. CARVLIN. Yes and yes.

DR. LOVE: W're famliar--the yes was yes, we're --inmagi ng

and tape-handling issues are inportant, but |I'mnot too sure

that | understand the question that you' re asking us at this

poi nt .

DR. MLLS: As you formulate the question, back again

you're aware that we're currently in the evol ution of

devel opi ng el ectroni c subm ssion standards at the present

time. And you mght want to |look to that draft guidance

whi ch is being devel oped by CDER and CBER at the sane tine

to take a | ook at sonme of the issues that you're raising

there in terns of inmage subm ssion, uniformty of the actua
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structural devel opment of these images. | think it wll be
of great help. Fromthe standpoint wthin Biologics, we've
had a nunber of el ectronic subm ssions along the way in the
past several years, and |I know that a |lot of those standards
are being evolved in the industry. | see sonme of those
people within the audience still at this nonent.

So one of the things that | would ook at for us is, yes,
we're sensitive to a lot of these concerns, but there's
paral | el devel opnent of guidance at the present tinme, which
isn't--and |I've been asked this question: Wy isn't it in
t he nedi cal imagi ng gui dance? Wll, to be realistic about
it, I know that there's another gui dance bei ng devel oped at
the present time, and the last thing we want themto do is
cross at this nonment.

DR LOVE: R ght. And | think the other thing you were
mentioning earlier about the echo tapes and when we talk
about the information that's relevant to the conditions of
use, then certainly it seens inportant that the whole tape
that the on-site person would see is the imge that we want
to be used by the blinded or sequentially unblinded, or
what ever other reader that's going to see it. So we do get
concerned when the tapes are separated or the imges are

separated fromthe total body of information. So those are

M LLER REPORTI NG COMPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Translate Graphic ---]

things that you' d want to think about in |ooking at that.

| f someone is intervening along the way and maki ng sone

sel ections, then we certainly get concerned about what that
m ght do to the read, and is it introducing sone type of
bias in that process? O if inmages are submtted with
circles on themthat say this is the spot, then we begin to
get concerned about that as well.

So those are sonme of the things that we were tal king about
in that gui dance docunent that would be principles to

consi der when | ooking at this. But, yes, as George is
saying, electronic subm ssions are incredibly valuable to
us, and they speed the review and certainly help us in
assessi ng what's happening, and it also hel ps us to see what
the on-site readers and the blinded readers are actually
seeing. So it nmakes it a lot easier to do the reviews. So
we encourage that.

Ckay. Yes, as Doris says, we were asked whether or not this
could be part of the guidance, and we do think it's an

i nportant piece. But it would probably be a second

gui dance.

| see that a nunber of persons are |leaving. Are there sone
ot her specific questions fromM CAA at this point?

MR. CARVLIN. No. Actually, we've gotten through all of the
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speci fic questions.
DR. LOVE: Ckay. Are there any questions fromthe audi ence
before it dw ndles drastically?
[ No response. ]
DR. LOVE: Okay. The last topic really was to be open
di scussion for anyone to raise any other issues that have
not already been raised. So if there's anything el se,
pl ease feel free

FLOOR QUESTION:  [unintelligible] for MCAA [for
M ke?]. |Is there any plan after this gui dance becones nore
official to be sonething simlar on the statistical side?
MR. WELCH. That would be nice. | think we have an interna
effort in the statistics group to | ook at some of the nore
statistically oriented problens in this area. So we have
some wor ki ng groups that are kind of working on sone
internal guidelines, and | think those could feasibly be
devel oped further. But we're just getting started on it.
DR. LOVE: R ght. There are sonme unique issues in imging
that are relevant to a | ot of other diagnostic products, so
it seens to be devel opi ng here.
Next ?
MR. LaFRANCE: LaFrance, Bracco, Princeton. M coments are

| ess new t han perhaps sone comrents based on this
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afternoon's di scussions and sone fromthis norning, if that
i s acceptabl e.

The first is--and you nention this in the gui dance docunent,
and | don't pretend to try to present your opinion, but
historically you' ve been very cl ear about saying a

pat hophysi ol ogi ¢ process in terns of the study design is
preferably attached to sone di sease process. As product
devel opnent continues over the ensuing years, | think nost
conpani es recogni ze that the effort and new products will be
increasingly towards targeted activities, and those
typically will be pathophysiol ogi c or physiol ogi c processes.
| would like to respectfully ask the agency in their review
of the guidance docunents to consider the fact that sone
clinical designs mght be well served by a focus on the

pat hophysi ol ogi ¢ or physiologic process that in the forner
case, certainly definitionally, requires a di sease process,
rat her than they be dom nated by one single disorder,
perhaps. Certainly in the practice of nedicine, even having
i nformati on around a pat hophysi ol ogi ¢ or physi ol ogi c
functional or netabolic process nay be a legitinmate and an

i nportant piece of information that will suppl enent the
whol e di agnostic or patient nmanagenent process.

So I'd ask that that consideration--even though you' ve been
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cl ear about your position, that there m ght be room for
considering just that endpoint as opposed to that endpoint
attached to a disease. Victor's kind of giving..

DR. RACZKOWBKI: |I'mnot sure |I'm conpl etely understand.

MR. LaFRANCE: For exanple, in the past, if |I came in and
said, gee, | have an agent that shows ischem a, you would
coach ne to say, well, that's great, let's have--you know,
let's have a study that shows ischem a in diagnosing CAD, as
an exanple. Al |1'd ask is that the agency consider that

t he pat hophysi ol ogi ¢ process using that exanple may be
sufficient for an endpoint in selected considerations,
perhaps in a prospectively accepted and di scussed manner.
Many tinmes that piece of information alone is inportant and
sufficient in the clinician's managenent of the patient
rather than going to diagnosis. For exanple, it m ght be
soneone with known disease. In a broad variety of disease
entities, you' re not after a diagnosis, for exanple, but you
may be after what the status of that pathophysiol ogic
process is--mld, noderate, severe. So ny pleais just to
consider that in ternms of the docunent issues.

This nmorning we tal ked about, | guess, PK and those

t hreshol ds and sone of the preclinical activities. I'd

offer that there are sone nodalities where just the nass of
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inpurities in a product may exceed the total adm nistered
anount in sone other nodalities, and sone consideration
around the--1"I1 call it discrepancy. Perhaps that's not
the best word--the di screpancy and what's required for sone
nodal ities to docunent safety or evaluation of either
excipient or inpurities that may be many mlligrans as
opposed to mcrograns for a nucl ear nedicine product as an
exanpl e, and that kind of difference of expectations be
considered by the agency in their review of the docunents.
Di scussed this norning also--and I don't knowif it was
Victor or George nentioning around the risk/benefit, to use
t he oncol ogy portfolio, and although it's very clear in

t herapeutic applications to severe disease situations such
as in oncology, | believe the sane type of conbination
shoul d be at | east considered and hopefully is considered in
t he gui dance docunents that in sonme disease entities the

ri sk/ benefit for diagnostic applications to those patients
shoul d have the sane types of consideration of risk/benefit
as the therapeutics enjoy.

Two ot her quick comrents. The gui dance docunent now seens
to be evolving as an unbrella docunent, which seens to be,
you know, a very rational way to approach things but | think

makes your job very difficult to include all things. And
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consi derations around, say, the timng, if it becones an
unbrell a docunent with, say, appendices, for exanple, if
there are parts of that that m ght be ready for publication
or conpletion such as a docunent with a radi opharnaceuti cal
section, since by CORAR that's been ongoing for a nunber of
years as opposed to M CAA, which is nmuch nore recent, and
probably much nore chal l enging to be considered rather than
hol di ng up a gui dance docunent that m ght cover everything
toits full conclusion.

Then finally, | would Iike to conplinment not only the agency
for having today's neeting, but an upgrade on the Goup 1
versus G oup 2 designation, and | think there's a | ot of
suggestions by M CAA and CORAR that are excellent in terns
of the criteria that mght lend itself to the definition of
a Goup 1 or Goup 2. | appreciate the agency's extending
and upgradi ng that docunent--those criteria to those groups,
but recognize that the benefit of those criteria may be
applied to Goup 2 agents, even though they may not fully
qualify for Goup 1. I'mnot sure that was well presented
by the industry panels, only because | think they
appropriately focused on a Goup 1 or Goup 2. But |
certainly at a personal |evel appreciate your upgrade, that

it doesn't have to be all or nothing on that.
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Thank you.

DR. LOVE: Thank you.

Any ot her comments?

[ No response. ]

DR. LOVE: Any other comments fromthe panelists?

[ No response. ]

DR. LOVE: | think it |looks as though we're ready to
adjourn. 1'd like to thank everyone for comng. W
certainly appreciate all of the input and the hard work that
has gone into this and appreciate it very much, and we'll

| ook forward to the other cormments that you will be sending
in, and any other recommendations in response to sone of the
guestions that were raised today.

Thank you very nuch.

[ Wher eupon, at 4:13 p.m, the neeting was adjourned. ]
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