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PROCEEDI NGS
[8:03 a.m]

DR VENI TZ: Good norning, everyone. For
the second day of the dinical Pharnmacol ogy
Subcommittee meeting, we have half a day agenda for
today. And | would like to point out that we don't
have anybody signed up right now for the open
hearing. |If anyone in the audience wants to do
that, please contact Ms. Scharen as soon as
possi ble so we can | ock you in.

The first order of business is to review
the conflict of interest, and Ms. Scharen is going
to do that for us.

M5. SCHAREN: Good nor ni ng.

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this
meeting and is nade part of the record to preclude
even the appearance of such. Based on the agenda,
it has been determ ned that the topics of today's
meetings are issues of broad applicability, and
there are no products being approved.

Unli ke issues before a subcommittee in
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whi ch a particular product is discussed, issues of
broader applicability involve many industrial
sponsors and acadenic institutions. Al special
gover nnent enpl oyees have been screened for their
financial interests as they may apply to the
general topics at hand.

To determine if any conflict of interest
exi sted, the agency has revi ewed the agenda and al
rel evant financial interests reported by the
meeting participants. The Food and Drug
Admi ni stration has granted general matter waivers
to the special governnent enpl oyees participating
in this meeting who require a waiver under Title
18, United States Code, Section 208. A copy of the
wai ver statenents may be obtained by submtting a
witten request to the agency's Freedom of
I nformation office, Room 12A30 of the Parkl awn
Bui | di ng.

Because general topics inmpact so nany
entities, it is not practical to recite al
potential conflicts of interest as they apply to

each nmenber, consultant and guest speaker. FDA
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acknow edges that there may be potential conflicts
of interest, but because of the general nature of
the discussions before this subcomrttee, these
potential conflicts are mitigated.

Wth respect to FDA's invited industry
representative, we would |like to disclose that Dr.
Paul Fachler and M. Gerald Mgliaccio are
participating in this meeting as nonvoting industry
representatives acting on behalf of regul ated
industry. Dr. Fachler's and Mgliaccio' s role at
this nmeeting is to represent industry interests in
general and not any one particul ar conpany. Dr.
Fachl er is enployed by Teva Pharmaceutical s, USA,
and M. Mgliaccio is enployed by Pfizer

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which FDA participants have a financial
interest, the participants' involvenent and their
exclusion will be noted for the record. Wth
respect to all other participants, we ask in the
interests of fairness that they address any current

or previous financial involvenent with any firm
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whose product they nmay wish to comment upon

Thank you.

DR VENI TZ: Thank you, Hilda.

Bef ore we proceed with the scientific
agenda, we will pay a tribute to one of the senina
menbers of this Committee, who passed away earlier
this year, Dr. Lew Sheiner, and Dr. Lesko and Dr.
Bl aschke will pay tribute to his contributions in
clinical pharnmacol ogy.

DR. LESKO Thank you and good norning,
everyone. Wl conme back. W had a | ong day
yesterday filled with a | ot of heavy duty
intellectual discussions, and it's nice to see you
all back and | think refreshed.

Anyway, we would like to pause at this
monent and renmenber our colleague, Dr. Lew s
Shei ner, who was what | would call a founding
menber of the dinical Pharmacol ogy Subconmmittee.

I renmenber inviting himto join the Cormittee a
coupl e of years ago, and he said to me I'll only
come if it's going to be intellectually

stimulating. And after each nmeeting, | would ask
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himwas that intellectually stinulating? And he
woul d say yes, and he cane back to every neeting.

Dr. Sheiner, as everyone knows, and Jurgen
menti oned, passed away unexpectedly in April of
this year, and Lewis, we all know, was many things
to many people. He had an inportant role as a
menber of the CPSC. He provided us with an
extraordi nary di mensi on of opinions on many
different subject matters, always challenging us to
dig deeper into our intellect.

He was great as a nenber of this
Committee. He focused on solutions, and he didn't
dwell on the problems very much. | renenber | ast
Novenber, and many of you do, too; we were
di scussing the end of phase two-A neeting, and
thi nk we spent about three or four hours of
di scussion, and | still remenber his question,
which came at the end of that discussion, and
think it exenplified his way of spicing up a
Conmittee neeting. He said Larry, it sounds like a
good i dea sonmehow, but |I'mnot sure exactly why.

I think that was his way of challenging us
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to think clearly and fully about what we were
proposing at this nmeeting. And | think the topic
that we will discuss later this norning would have
been very near and dear to his heart. So | know
that | speak for many of you, menbers and audi ence
alike, all of us at FDA, when | say that it would
be an understatenment of the highest proportion to
state that Lewis is sorely m ssed today.

I have invited Dr. Terry Bl aschke, who was
a close friend and col | eague of Dr. Sheiner to pay
hima tribute on all of our behalf.

DR BLASCHKE: Well, thanks, Larry. This
actually is a harder talk to give than the one |I'm
going to give later this norning.

Larry did ask ne to pay a tribute to
Lewis, and | think we really did | ose a visionary
| eader in drug devel opnent in April. Lewis died
shortly after receiving the Gscar B. Hunter Award
of the American Society for Cinical Pharnmacol ogy
and Therapeutics, which is really one of the
prem er awards in clinical pharnacol ogy, and

think Lewis was very pleased to get that award.
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had the pl easure of introducing himfor that award.

Many of the people, of course, in this
room not just on the Commttee but in the
audi ence, knew Lewis and had an opportunity to
interact with him and | think if you had that, you
really knew what a wonderful person, enthusiastic
and exciting as Larry has just expressed.

But one of the things that he really did
want to do and did do, | think, not only in this
Comm ttee but el sewhere was really get involved in
i mproving the process of drug devel opnment. And one
of the things I'd like to do during the next few
mnutes is really talk about some of those concepts
that he chanpi oned and | think have becone very
important in the whole field of clinica
phar macol ogy and drug devel opnent.

But I'Il start out with alittle bit of a
background about Lewi s, for those of you who don't
per haps know sone of his background. He was born
in New York GCty, and in fact, it took many years
for himto evolve his California-like approach to

di scussions like this. Those of you who knew him
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early in his career probably renmenber that he could
be pretty acerbic as a critic of presentations and
so forth, and certainly, as he grew ol der, he
became nuch nore of a nellow individual when it
cane to his discussions.

Lewi s received his bachelor's degree from
Cornell University, his medical degree from Al bert
Einstein. He was then an intern and a first-year
resi dent at Col unbia Presbyterian Hospital in New
York City. He then, as many of us did in that era,
go to the NIH, where he was a research associ ate at
the National Institute of Mental Health.

There, Lewis actually published two papers
in the Journal of Biological Chemistry, and | think
but for a change that I'Il tell you about in a
moment, he m ght have been a nol ecul ar bi ol ogi st or
a mol ecul ar pharmacol ogi st. He had pl anned to
return to Colunbia University Medical Center to
finish his residency training and called down to
the chair of nedicine when he was about to conplete
his tour of duty down at the NIH and was told that

he shoul d have called earlier; that basically, they
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weren't ready to take hi m back

So instead of returning to Col unbia, he
joined the NIH Division of Conputer Research and
Technol ogy, where he, | think, had his first
exposure to conputers in nedicine and to nodeling
and possibly a sinulation at that time, but the SAM
program This actually led to his first
publication, which had to do with the
conput er - ai ded | ong-term anti coagul ant therapy,
whi ch was published in 1969 in Conputers and
Bi omedi cal Research.

After conpleting that additional two years
at the NNH, Lewis cane to Stanford, where he
compl eted his nedical residency and then went to
UCSF as a clinical pharmacol ogy fellow, joining the
faculty there in 1972, and spending the rest of his
career there, where he was professor of |aboratory
medi ci ne and bi opharnaceuti cal sciences.

O course, Lewis is widely recognized as a
pi oneer in the field of pharnmaconetrics, and his
career at UCSF really focused on the mathematica

and statistical nmethods applied to the probl ens of
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clinical pharmacology. During the early part of
his career, Lewis was involved in the whol e area of
t herapeutic drug nonitoring, which was then
becom ng established at many hospitals through the
country.

Thr ough Ken Mel man, Lewi s was introduced
to Bar Rosenberg, a brilliant statistician at
Berkel ey, and this really represented anot her
pivotal point in Lewis' career and really marking
his entrance into the field of the world of
statistics. And this particul ar paper, again,
published in 1972 in Conputers in Bionedica
Research, represented this first paper, actually, |
think it was the second paper along with Bar
Rosenberg in which the focus on individua
phar macoki neti cs and conput er-ai ded drug dosi ng was
first published.

Now, this introduction to Bar and interest
i n conmput er-ai ded nodeling of drug therapy led to
this paper, actually, two papers: a paper
published in 1973 in the New Engl and Journal of

Medi ci ne on conput er-assi sted di goxin therapy and
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then this paper with our colleague, Carl Peck,
Lewi s Shei ner, Bar Rosenberg and Ken Ml man again
that appeared in the Annals of Internal Medicine.

This work really, | think, led, as it
inevitably would, to Lewis' interest in devel oping
met hods for predicting pharmacokinetics of drugs in
i ndi vi dual s using sparse data sets; in other words,
using just a few drug concentrations obtai ned
during the patient's hospital stay, and | think as
a result of that, together with his colleague
Stewart Beal, Lewi s devel oped and applied the
NONMEM program which | think is probably nost
associ ated with Lewis' work, and | think nost of
you are famliar with NONMEM as a Bayesi an
forecasting tool incorporating population
pharmacoki netic information to predict
phar macoki neti cs.

Thi s novel program and novel approach has
really led to greatly-enhanced predictions for
dosing reginens, for patients in clinical settings
allowing for individualization of drug therapy and,

of course, | think NONVEM real |y becane the
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standard in the industry and at the FDA for
characterizing popul ati on pharnmacoki netic data
acquired during clinical drug studies, and, in
fact, | think really greatly expanded the entire
field of population PK over the |ast decade or two.

Lewi s then noved from forecasting of
pharmacoki netics to, | think, another very
i mportant area, again, with our colleague, Don
Stanski, in thinking about pharnmacokinetic and
phar macodynam ¢ nodeling. Lewis had a very keen
sense of clinical pharnmacol ogy, and he really
pi oneered t hese new net hods to sinultaneously
anal yze phar macoki neti ¢ and phar macodynani ¢ dat a,
| eading to the concept of the effect conpartnent.
I'"mshowi ng that basically with this slide

This, | think, is the typical slide that
one would see in many different presentations, both
of Lewis and others. This has really becone, |
think, the way in which PK/PD data is handl ed by
many individuals. As with NONVEM this worked with
hi s pharnmacodynani ¢ PK/ PD nodeling that has really

become a standard both for industry and for the FDA
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in anal yzi ng drug response dat a.

Lewi s' overall goal all along was to
i nprove patient care by individualization of dosing
regimens. And the work that he did really enabl ed
this to be done in a nunber of different
therapeutic areas. Lewi s worked, as nmany of you
know, with anesthetic and anal gesic drugs, much of
whi ch was done in collaboration with Don and Don's
col | eagues; worked with nme and many others in
antiretroviral therapy and antiretroviral drugs and
in many other therapeutic areas with many
col | aborators.

As | nentioned at the beginning, nuch of
Lewis' work was really focused on inproving the
sci ence of drug devel opnent by optim zing clinica
trial designs, and his vision was to devel op
met hods that allowed nmore efficient and nore
informative clinical trials, optimzing dosage
recommendati ons and optinizing therapy. And one of
the things which he did, again, with his coll eague
Ni ck Hol ford was, again, really to focus on

under st andi ng the dose-effect relationship and
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al ong, again, with Stewart Beal and Nancy Sanbl e of
UCSF, | think this was one of the classic papers of
study designs that could be used for dose ranging,
particularly in phase two studies, and |'ve seen
this particular study quoted nmany times at mneetings
and in the literature.

And Lewis woul d al ways say that this was
one of his signhature slides. |If you didn't see
this slide, you knewit wasn't Lewis talking. This
was hi s whol e concept of a response surface, with
benefit-risk response surface, and he had many
variants of this slide, but this, | think was one
of his, as he said, signature slides and favorite
sl i des.

Now, Lewis really, as | nmentioned at the
begi nni ng, devel oped an intense interest in
statistics. And this led him really, to question
the traditional approaches to data analysis in
clinical trials and this whole concept of--did
pass one slide here?--well, 1'll cone to that
slide. Thisis alittle bit out of order. But in

any event, he really got very interested in | ooking
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at the whol e issue of statistical approaches to
anal ysis of clinical trials, and this review that
was witten just a couple of years ago in the
British Journal of dinical Pharmacol ogy was one
exanpl e; anot her exanple was this paper witten by
Ni chol as Johnson and Lewi s just a couple of years
ago in Cinical Pharmacol ogy and Therapeutics, and
he had begun to work very closely with a nunmber of
statisticians, including Marie in the audi ence here
and other statisticians at Harvard really asking
questions about the analysis of clinical trials.
Now, | think perhaps his npst inportant
contribution overall was his paper published in
1997 on the concept of the |earn-confirm paradi gm
of drug developnment. And |'ve heard this
particul ar paper and this particular concept quoted
again and again as |'ve talked with people in the
pharmaceutical industry and so forth, and | think
this really does represent a nmajor contribution
that Lewi s nade to the whol e thinking of how one
devel ops drugs, and I'mgoing to cone back to that;

I won't talk nuch about that right now, but I'm
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actually going to come back to that later on this
morning in my own presentation.

Lewi s was obviously very interested in the
whol e area of drug devel opnent and in the rol e of
phar macoki neti ¢ and pharmacodynam ¢ nodeling in
drug devel opnment and published this review in 2000
in the Annual Review of Pharnacol ogy and
Toxi col ogy, which | think was--again, it's a
hi ghl y-cited paper, one that really gives an
excel l ent overview along with Jean-Louis Styner, of
the role of nodeling in the whol e drug devel opnent
process.

Now, I'Il nention to go on a little bit
about Lew s' specific service on FDA advisory
committees and conmittees such as this one. Since
1987, Lewis had been an expert consultant to the
FDA Center for Drug Eval uation and Research and had
participated in many neetings. He was, and this
wi |l become inportant |ater on again, a nenber of
the Anti-Viral Drugs Advisory Conmittee from 1991
to 1994, and as you'll see in nmy presentation

|later, this was a very critical time in that field
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of antiretroviral drugs.

He was very involved in the whol e area of
bi oequi val ents and was a nenber of an expert pane
on the guidance in population PK/PD as well as this
expert panel on individual and popul ation
bi oequi val ents at CDER. As well, he was a nenber,
as one mght expect, of the exposure response
gui dance panel of CDER, and finally, as Larry has
al ready nmentioned, a nenber of the Cinica
Phar macol ogy Subconmittee, in fact, a founding
menber of the dinical Pharmacol ogy Subconmittee.

Lewi s' substantial influence on the
sci ence of drug devel opnment has, | think, been very
wel | apparent and docunented, and those of us who
knew himwi Il renmenber himfor his passion for this
whol e subject, his intellectual curiosity, as Larry
has mentioned; his warnmth and engagi ng personality.
He had a great inpact on the people he trained and
the people he collaborated with, even those of us
or those of you who had nore limted interactions
with him

He really established deep and | asting
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relationships with his fellows, friends and a broad
spectrum of scientific and business associates. He
spawned several generations of
quantitatively-oriented clinical pharmacol ogists
wor | dwi de, not only through his research but al so
for his coomitnment to research and training, which
i ncluded a nunber of, | think, world-renowned
courses in pharmacoki netics and i n NONMVEM and
nodel i ng, working in nmany cases with his friend

Mal col m Rowl and and his col | eague, Les Bennett, at
UCSF.

This is just a list of the many people
that Lewis trained. You can glance up at this
list. You probably see many people that you know
on this list, people who are very influential and
very inportant in the field of drug, clinica
phar macol ogy and drug devel opnent. This picture
was taken in 1992 at a 60th birthday cel ebration
that was held for Lewis. You see himdown there in
the lower left-hand part of the slide. There were
probably about 100 people. Kathy was very

responsi bl e for hel ping organi ze this neeting,
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Kathy and Les Bennett, and | think it really
represents the kind of loyalty and so forth that
Lewi s was able to generate.

Lewi s served as president of the Anerican
Society for dinical Pharmacol ogy and Therapeuti cs.
He aut hored nore than 200 books and chapters; was
on the list of nobst-cited authors in the area of
phar macol ogy through 1SI; had many honors and
awar ds, including an honorary doctorate from
Uppsal a University; the Hunter Award that |
menti oned, the Rawl s Pal mer Award that | nentioned
from ASCPT and an honorary fell owship fromthe
Anerican College of dinical Pharnmacol ogy.

Lewis | ectured widely throughout the world
as well as being involved in commttees such as
this one, and as Larry said, he certainly will be
sorely mssed. And | thought these two final
pictures of Lewis really represented Lewis at his
best: one in Ansterdam and one in Switzerl and.

Thanks.

[ Appl ause. ]

DR VEN TZ: Thank you, Dr. Bl aschke.
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Qur first agenda itemas far as the
scientific agenda is concerned is a di scussion of
surrogate markers, and Dr. Lesko is going to
i ntroduce the topic.

DR. LESKO Thank you, Terry, very much
for the thoughtful comrents, and |'msure Lewis is
| ooki ng down smiling and saying | told you so.

I"mhere at this point to introduce the
| ast topic of this neeting, which we call the
transition of biomarkers to surrogate endpoints.
It's somewhat of a difficult introduction to make
because of the broad nature of bionmarkers and
because of what's gone before, nanely, a |arge
nunber of discussions, many of them passionate,
about the topic of bionmarkers and surrogate
endpoi nts.

My col | eague, Don Stanski, urged nme to be
vi sionary, and being visionary is not sonething
that cones naturally to ne, so it's difficult to be
visionary. So | |ooked for inspiration. And
| ooked for inspiration to the novie that | was

wat chi ng on Sunday with ny grandson, Neno, and
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there's a point in the novie where these two fish,
who you probably recognize, come around the corner
of a coral reef and cone face to face with a
menaci ng shark, and they say sonething |ike oh, no,
not hi m agai n.

And | thought about that, and | called
this the biomarker fear factor, because we've
tal ked about bionmarkers endlessly for the last 10
or 12 years, and one mght be apt to say oh, no,
not that again.

We' ve tal ked over the years in workshops
and synposia on the validation of biomarkers as
surrogate endpoints, and again, this is a topic
that ignites a lot of discussion and a | ot of
debate, very nuch passionate debate, with the sides
t aki ng shape.

I happened to |l ook in the Internet, using
Googl e as a search, and | said |I wonder what's
goi ng on in biomarker workshops these days. And
was able to pull up without a lot of trouble
bi omar ker synposia that are taking place all over

the world, from France to the Netherlands to South
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America, and including Baltinore this weekend,
where there's a bi omarker workshop that precedes
the ACPS neeting.

So a |l ot has gone before, and I'd like to
begin with definitions. These are definitions that
came fromthe FDA/NIH 1999 wor kshop, and you'l
probably see these occasionally throughout our
morning just to set the stage as to what we're
tal ki ng about in biomarkers and bi ol ogi cal markers
and surrogate endpoints, and you can see that we're
tal ki ng about characteristics that are measured or
eval uated as indicators of a whole variety of
things, fromnormal disease processes to
phar macol ogi cal responses to drugs. And a
surrogate endpoint is a subset of biomarkers that's
intended to substitute for a clinical endpoint.

The problemthat we have, | believe, with
bi omarkers is that the pace of biomarker discovery
keeps increasing at a renarkabl e pace, with
measur abl e i nprovenents I n the bi omarker discovery
area but not necessarily neasurabl e inprovenents in

predicting the success of drug devel opnent. There
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was an article yesterday in the New Engl and Journa
of Medicine about the genetic basis for Parkinson's
Di sease, and this type of discovery is so
ubi qui tous these days that the genetic basis of
this disease or that disease is sure to spur the
di scovery of biological markers that are going to
play a najor role in drug devel opnent and in
patient rnonitoring.

But the past focus of biomarkers and maybe
even the enphasis or overenphasis has been on
bi omar kers as surrogates, and despite the last 14
or 15 years of debate and di scussion, there have
been relatively few successes of bi omarkers bei ng,
quote, validated as surrogate endpoints. W' ve had
di scussions of conditions that favor or not favor
surrogate status for biomarker endpoint, things
i ke the pathophysiol ogy characteristics. W
di scussed these in our exposure response guidance
that canme out in April of 2003, and if you go back
and read that now, it is not very explicit on
ei ther how you devel op a surrogate endpoi nt or what

the criteriais to specify one as such
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There's been a subtle resistance, | think,
stemming fromthe past failures of biomarkers as
surrogate endpoints to consider their devel opnent
further. And in sone ways, there's been a
paral ysis in devel opnent of this field related to
the statistical rigor that's been associated with
the bi omarker to surrogate pathway.

Furt hernmore, nuch of the discussion of
surrogates has been fragnented into individua
therapeutic areas as opposed to an integrated
overview of the entire process. And finally,
there's been many workshops that | think have set
unr easonabl e expectations for bionmarkers and
surrogat es.

But putting surrogates aside, | think we
need to refocus again and enhance the integration
and use of bionmarkers over the entire course of
drug devel opnment as a natural path to the surrogate
endpoi nt goal

So with biomarkers, | think a |ot has
happened, but it does raise the question about how

things can be inproved. For exanple, have we been

file:///C|/Dummy/1104phar.txt (26 of 169) [12/13/04 10:51:16 AM]



file:///C)/Dummy/1104phar.txt

27
settling for less in the biomarker area? W think
bi omarkers are extrenely relevant to efficacy and
safety, aside fromthem being surrogates or not.

W don't need surrogate markers to gain the ful

i mpact of biomarkers. Just in the past couple of
mont hs, we've had many exanples of this, and only
usi ng one of those, the Iressa story. EGR

mut ati ons and tunor tissues have been reported to
predict a response in eight of nine so-called
responders.

Anot her question is can we nmore fully work
up biomarkers fromdiscovery to clinical outcones
than we currently do? One of the goals of
bi omar ker devel opnent is to begin to reduce, over
the course of tine fromdiscovery to clinica
outconme, the uncertainty in what 1'll call that
gray zone between preclinical biomarker discovery
and phase three clinical outcomes. By bridging
those two areas, by bridging themin a clinica
phar macol ogy/ bi ostati stical context, it would seem
that the process would nore naturally lead to

acceptabl e surrogate endpoints, instead of thinking
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of it as a one-step process of going froma
bi omarker to a surrogate endpoint.

You're all famliar, | believe, with the
critical path. It's a call to action. The
critical path calls for a collaboration between
academ c, industry, patient groups to work with FDA
to help identify opportunities, to nodernize the
tools for speeding and maki ng drug devel opnent nore
efficient and nore successful

The bi omarker vision is expressed in that
docunent. It tal ks about adopting a new bi omarker
or surrogate endpoint for effectiveness that can
drive clinical developnent, and it gives an exanple
of the well-known case of CD4 and viral |oad that
were used as surrogate markers for anti-H 'V drug
approvals in the early nineties and fromthat point
f or war d.

It tal ks about the biomarker chall enge:
addi tional biomarkers, which we can think of as
quantitative measures of biological effects that
really |ink nmechanismof action, i.e., preclinica

bi omarkers and clinical effectiveness or outcones,
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and additional surrogate endpoints are needed to
gui de product devel opnent.

So the docunent, | think, has laid out the
problem It's laid out a vision. It's laid out a
chal l enge. And the question that we're here to
sort of begin to discuss is what do we do next.

And what we do next is very inportant, | think. W
need a new construct. W need to break the pattern
of the past. | think we need to go down a
different path, with two objectives in mnd.

The first objective: can we achieve a
general , agreeable conceptual framework to
continuously reduce the uncertainty associated with
bi omar kers over the course of the entire drug
devel opment process: what is that systematic path?
Can we define it in a general way that is not
di sease-specific, that is not biomarker-specific
but can be applied to many therapeutic areas?

We're seeing with genonics an increase in
di sease progression know edge. We're seeing that
there's benefit fromsystematically aggregating

know edge usi ng nodeling and sinul ation,
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quantitative nmethods. W' ve seen that there are
i ncreasi ng ways of establishing the predictive
nature of biomarkers. W tal ked about sonme of that
yest erday when we visited the markers associ at ed
with predicting irinotecan toxicity. And there's a
lot of initiatives that relate to the standards for
bi omar ker performance. So taken together, these
i ndividual initiatives, | think, bode well for a
general conceptual franework

The second goal of this initiative would
be to better articulate the standards or
specifications to validate and accept biomarkers
for their intended use, including surrogates for
regi stration and any extension of those surrogates
for additional applications, for exanple, in other
drug classes. So it's a twofold goal that | think
we want to strive for in the context of this
initiative.

Now, we're not starting fromscratch with
this initiative. The agency has taken steps and
intends to take nmany steps that nove us along this

pat h, and nany of these are hinted at in the

file:///C|/Dummy/1104phar.txt (30 of 169) [12/13/04 10:51:16 AM]



file:///C)/Dummy/1104phar.txt

critical path. W've already inplenented the end
of phase 2-A neeting, and we plan to have a

gui dance out in 2005. We've invested in resources
at the FDA and are devel oping a new branch of
pharmacometrics to focus on quantitative nethods in
the I ND peri od.

W' ve begun to devel op drug-di sease state
model s, di sease progression nodels in severa
therapeutic areas. W've articulated, and Dr.
Stanski has articulated in front of the Science
Board, a very clear stepw se framework for
nodel - based drug devel opnent. We intend to conduct
an inventory of surrogate nmarkers and | ook at the
evi dence, whether it's epidem ol ogi cal,
pat hophysi ol ogy, therapeutic or other supporting
evi dence, that allowed themto becone surrogate
mar kers, so that we can learn from our current
situation.

W intend to establish an FDA worki ng
group on this topic, with the goal of noving those
two objectives that | nmentioned forward. The

working group itself will explore the devel opnent
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of a potential guidance on bi onmarkers. And we've
initiated this discussion with the din Pharm
Subconmi tt ee t oday.

The critical path docunent and sonme of the
presentations today will also reflect upon an
express goal to devel op a new form of
FDA-i ndustry-academ ¢ col | aborations for critica
pat h opportunities, and some of these are being
di scussed as we neet today.

Fromthe industry side, steps taken or to
be taken, | can't really speak to that. But there
are nmany other exanples of consortia of
col  aborations that have been successful. And |I'm
going to use one of them There's another one
coul d have used; it's in the current issue of
Nat ure Revi ews Oncol ogy that tal ks about a vision
for the devel opment of biomarkers in oncol ogy drug
devel opnent.

But this is one that cones fromindustry,
and it was provided to me by Chris Wbster, who is
associated with the PhRVA Bi omar ker Wor ki ng Group,

and it was very appealing as a nodel for a
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consortium and it's the Sem conductor Research
Corporation. Very briefly, this is a nonprofit,
preconpetitive academ c-i ndustry-gover nnent
consortium which is now about 20 years ol d.

You'll notice some parallels between this
and drug devel oprent. It was forned in the 1982
time period because of a concern about decline in
the seniconductor industry. It was geared towards,
as an industry, reliance on huge payoffs from
i ndi vi dual successes and isol ated research across
the industry in individual conpanies. There was a
noted reduction in R&D funding with a limted
success in new sem conductor technol ogy and a shift
towards short-term R&D as opposed to an invest nent
in long-termsuccesses. There was a talent crisis
at the time, and there were many different
technol ogy chal |l enges.

The consortium cane together, wth
i ndustry, acadenia and governnment, to really |ead
the industry's long-termresearch efforts, advance
probl em sol ving technol ogy, integrate university

research capability across the country and now
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internationally and serve as a hub, as a catal yst
for a large gl obal network of collaborative sites
that were charged with devel opi ng technol ogy that
woul d enabl e the seni conductor industry. They
devel oped a central vision and inplemented an
action plan.

It wouldn't take a |lot of inmagination to
see the parallels to what could be possibly the
case for the biomarker situation, and whether we
call it a biomarker consortiumor a biomarker
institute, it would have at its heart the sane
goal s that this Sem conductor Research Corporation
had.

So the goals for the Conmittee and the
strategies to nove forward today: we have no yes
or no questions. W have no preconceived plan as
to how we're going to nove forward. W have sone
general ideas. And what we're here today to
discuss is to hear your input on the science of
bi omar kers, the data that woul d be necessary,
opportunities in this field, obstacles, whether

they be culture, process, inpedinents, and al so,
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any thoughts you have on col |l aborations. What
we're looking for is your input and help to define
a new path forward for bionmarkers and surrogate
endpoi nt s.

You're going to hear three presentations
that | think will set the stage for the discussion
Dr. Wodcock will start off and frame the issues as
one of the principle authors of the critical path
and one of the visionaries for this field. W'l
hear from Dr. Wagner an industry perspective, and
Dr. Wagner will represent the PhRVA Bi onarker
Wor ki ng Group, and he has, again, been working with
the others on a very thoughtful position paper, and
we' |l hear sone of the principles of that today;
and then, finally, we'll hear an acadenic
perspective fromDr. Blaschke, who has |ived
t hrough over a decade of the biomarker surrogate
endpoi nt progression, starting with the Al DS
epi demic back in the early nineties and reflect on
that and advi se us on sone thoughts about noving
forward

As | say, the discussion today, we'll be
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listening to very carefully. What we hope to
develop is a foundation for a national critica

pat h opportunity, which the agency will begin
identifying in terns of a priority near the end of
this year. W realize that this project on

bi omarkers is going to be a very anbitious one.
We're very optimstic. And of course, like any
initiative that FDA undertakes, there's al ways that
specter of progress dependent upon its funding, its
sustai ned conmitment and dedi cated staff for such a
proj ect .

So we're not overprom sing anything, but
we would like to begin and nove forward on this
path, and 1'll start by introducing Dr. Wodcock

DR WOODCOCK:  Good norning, everyone.
I"'mreally delighted to be able to be here and
begin this discussion about noving the field of
bi omarkers in drug devel opnent forward

I"ve nanmed nmy talk a framework for
bi omar ker and surrogate endpoint use in drug
devel opnment, because that's really what we're, |

t hi nk, discussing here, but obviously, it has nuch
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broader inplications if we're able to nove this
forward. And |I'mgoing to address those as well.
First, I"'mgoing to cover--Larry already
went over the current definitions. | think there

are sone self-imposed limtations in the current

definitions, and therefore, 1'mgoing to present
them again and tal k about them Second, | want to
tal k about overall the limtations, | think, of our

current conceptual and devel opnental franmework and
the reasons which are nmultiple why we're not noving
forward nore rapidly in this area, and by we, |
mean t he bi onedical research community overall
And finally, | want to tal k about what potential we
have for noving towards robust use of biomarkers in
drug devel opnment and then toward regul atory
acceptance of surrogate endpoints, which woul d
follow on after the robust use in drug devel opnent.
Now, in the late nineties, N H put
toget her a definitions working group of which I was
a menber and some other folks in this roomwere to
devel op sone ternms and definitions about biomarkers

and surrogate endpoints and to have an overal
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conceptual model. There had been a | ot of thinking
that had gone into the field about how these
interact. And this was an of fshoot of the
consensus conference that was held on this topic,
and this was published in a paper.

The definition the working group had for
bi omarkers was that it is a characteristic that is
obj ectively nmeasured and eval uated as an indicator
of normal biologic process, pathogenic process or
phar macol ogi ¢ response to a therapeutic
intervention. And | don't have any quarrel wth
this definition, this one.

And this is ubiquitous, I think widely
used and accepted, although there mght be a few
nodi fi cations you could nmake on this, but in
our--in FDA' s draft pharmacogenom cs gui dance t hat
we published | ast year, in order to set up this
structure for regulatory filing or not of
phar macogenoni ¢ i nformation, we had to go further
and define the pharmacogenom c tests as either
possi bl e, probable or known valid bionarkers,

because this type of definition, then, deternined
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whet her or not there would be a required regul atory
filing under the |aw

And these categories were sorted based on
avai l abl e scientific information on the marker and
how rmuch confidence you woul d have the narker
actual ly represented sone real outcone or rea
information. And we got a |ot of conments on that
to the docket for this guidance, saying that we
needed nore specificity on these categories and to
define themnore clearly, and we will very soon
i ssue the final pharnacogenoni cs gui dance, but |
don't knowif it's going to shed a whole |lot nore
light on these biomarker definitions. As Larry
said, that's something we need to take up in this
| arger context. So those are sone of the extant
definitions out there of biomarkers.

Now, the group put forth a definition of
clinical endpoint, all right? And that is a
characteristic or variable that reflects how a
patient feels, functions or survives. And this
kind of is the crux of the conceptual problem| had

with this whole area. Note, you should note, and
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this is ny editorial coment, except for survival,
all these outcome measures or variables involve
sonme kind of internediary neasurenment. It's really
not possible to know how soneone el se functions or
survives; we can only neasure it in some--1 mean,
or feels.

And | think we can all agree with that.
We have sone kind of neasurenment that we interpose
bet ween that person and the nunbers, and we sonehow
quantify how they feel based on sone kind of
measur enment .

Now, you can di sagree about this, and we
shoul d tal k about this |later, because this is very
important, | think. But anyway, that's a clinica
endpoint. And those are given in the schene of
t hi ngs sone kind of fundanental reality.

Now, surrogate endpoint, in contrast, is
defined as a biomarker that's intended to
substitute for these clinical endpoints. And the
surrogate is expected to predict clinical benefit
based on various scientific, you know, studies that

have been done. And there is a feeling about a
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surrogate, and this is sonething that we need to
develop nmore. It actually was presented by Dr.

Rowl and at the biomarkers neeting, but there is an
i ssue about how proximal or distal the surrogate is
to the actual clinical outcome that you're trying
to describe or quantitate and say a bl ood neasure
m ght be quite far away or might be very close, and
that m ght be based on nechanistic pat hway
proximty or it mght be based on a sort of
clinical face validity, so there are a nunber of
different axes on these surrogate endpoints, and
I"mgoing to discuss that a little bit nore in a
nm nut e.

This is the definition that was put forth
by the working group, and there wasn't a | ot of
di spute about this definition. Now, as we all
know, biomarkers are used in clinical nedicine.
They're not sinply used in drug devel opnent. And
that is kind of the larger issue here. They're
used in diagnhosis, as a tool for staging disease,
an indicator of disease status and to predict and

moni tor clinical response.
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And | see Rick Pazdur today, who's the
head of our oncol ogy group. He knows very well,
often, the clinical use gets well ahead of the drug
devel opment use. And that's because the clinica
use may be based on, you know, there's | ess--you
can sinply adopt a bionmarker and use it without
havi ng an organi zed set of data and evi dence that
you base that adoption on. So sometines,
bi omarkers will be taken up and used in clinical
medi ci ne, at the sane tinme not being used for their
corollary use in regulation or in drug devel opnent.

But because biomarkers are critical to
clinical nedicine, to the diagnostic tests of the
future, there's nore at stake here in this
di scussion, in this overall initiative that we're
havi ng than just efficient drug devel opment, and
this can't be stressed enough, especially to the
out si de stakehol ders. Biomarkers really are the
foundati on of evidence-based nedici ne, because it
is those types of tests that determ ne who shoul d
be treated, how they should be treated, and what

they should be treated with.
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And so, those quantitative neasurenents,
di agnosi s should go before treatnent, and yet, for
many of our treatnents, we have very few
discrimnatory markers that we apply. Absent new
mar kers, our advances in targeting therapy, either
in the traditional ways, which would be according
to drug netabolismand other standard markers, or
in newways will be limted, and to the extent that
we can't or don't adopt these markers and use them
in drug devel opnent, treatnment will remain
enpirical

So it's inperative for good nedicine as
wel | as cost-effective medicine that bionarker
devel opment be accel erated along with the
devel opment of new t herapeuti cs.

Now, here, just to get people's ninds
around this, many of you in the roomare experts in
this, but many may not. According to the NIH
definition | just talked about in bionarkers, these
types of measurenents woul d be consi dered
bi omarkers of different kinds. So it isn't just a

blood test. It can be all sorts of inmaging
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technol ogi es or bone densitonetry, all sorts of
things. Even an APGAR score is a kind of
biomarker. It's a way of quantifying certain
observations on a newborn

Now, as opposed to use in nedicine,
bi omarkers are al so used in drug devel opnent in a
deci si on naking capacity to try to assess and
eval uate the performance of candi date treatnents.
Where we have very good bi omarkers, we can have
extrenely efficient drug devel opnent, because the
performance of candi date therapies can be assessed
in animal nodels. And by the tine we get into
humans, we have a very good idea of the
performance, a very good predictive idea of the
performance of the treatnent.

The bi omarkers can al so be used to bridge
ani mal and human phar macol ogy and phar macol ogi c
effects of therapies by doing proof of mechani sm
And again, |'mstressing here the early acquisition
of information about the safety and effectiveness
of the therapy and bridging the ani mal know edge

and the human know edge.
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There are safety biomarkers, and nost of
those are 50 years old. | will tell you that the
markers we're using in the animal safety eval uation
in general and the human safety evaluation are
truly venerable, and they're tried and true, okay,
but they do not incorporate nodern know edge there.
They're largely enpirically based, and they have
reasonabl e predictive value for major organ system
failure and not very good predictive value for
mechani stic understandi ng of the safety problem or
predicting nore rare types of safety outcomes in
the sanme organ system So there are problens with
t hat .

But the biomarkers, to the extent we have
them can be used to eval uate hunan safety and
early devel oprent; hopefully predict safety
performance of drugs early.

And right now, we use serumchem stries
We don't use cell surface protein expression very
much. That would be a target for the drug
intervention. Sonetinmes, that's used. Drug

phar macoki neti cs over the last 15 years due to Dr.
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Sheiner's efforts and many others, many in this
room these types of measurenents have beconme nuch
nore standardi zed within drug devel opnent and have
tremendously contributed to our understandi ng of
drugs.

Serum transam nases and ot her safety
mar kers have been used forever. Genonic expression
profiles are used very, very rarely right now, and
imging is, in specific fields, such as
neur opsychiatric disorders is being used w dely,
the bi omarker of imaging, but its utility is stil
not clear, | think is fair.

In later drug devel opnent, this is where
the rubber really starts hitting the road as far as
cost of patient and so forth, and the stakes start
really rising. |f you have good bi omarkers to do
your dose-response work and devel op optima
reginens, it's extrenely hel pful before getting in
phase three to have a very good idea. Safety
markers to determ ne dose-response for toxicity, we
aren't as good there and deternmine the role, if

any, on differences in metabolismon the above
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dose-response, and this isn't done as widely--is
that fair, Larry, to say--as it probably would be
optimal to do, for a variety of reasons

Now, here's where we start getting sone
probability areas for dispute or discussion
Bi omarkers used in later clinical devel oprment: |
woul d- - psychonetric testing or psychonetric scal es
or whatever are used as clinical outcone neasures
intrials of psychiatric disorders. | would argue
to you that's as nuch of a surrogate as an HV
viral copy nunber.

It's just we're used to this, so we don't
think of it as a surrogate. W've used it a |ot,
and we're confortable with it. But we don't know
that it represents a cure or a mtigation
necessarily, in an individual patient. A lot of
wor k has gone on, and | think we have great
confidence that the testing and outcone neasures
that are done for psychiatric diseases actually
reflect efficacy of the drug and have trenendous
utility in the approval of psychiatric drugs;

however, | don't think people recognize that this
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is as much of a surrogate as nmany ot her types of
surrogate markers that have been di scussed.

Pain scale is another thing: | nean, you
can't feel another person's scale of pain. W have
constructed different neasures, netrics, and they
have been run through the psychonetric testing
algorithmto |l ook at their construct validity and
so forth and so on, and we know their performance
pretty well. But they are surrogates for actua
pai n.

I mgi ng can be done; culture status is
obviously a very inportant marker, not necessarily
a surrogate for antimcrobials; pulnonary function
tests, serumchem stries, electrocardiogram And
think what's striking about many of these is they
are very traditional. They've been used in
clinical nedicine a very long tine.

Now, what about surrogate endpoints that
substitute for the clinical outcone nmeasure? Wl
obviously, there are surrogates for efficacy that
can be used to assess whether a drug has clinically

significant efficacy, and there are surrogates for
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safety. And basically, our entire drug devel opnent
program and the exposure of patients is, in sone
way, a surrogate for the real world safety, because
that's what we're really concerned about is how the
drug will performwhen it's marketed and out there
inthe real world as far as safety goes, so the
entire devel opnent program and the patient exposure
experience and the way we | ook at that is used to
predi ct safety.

Ri ght now, known surrogate endpoints and
points that are used include bl ood pressure,
i nterocul ar pressure for glaucoma, henogl obin AlC,
as |'ve already said, psychonetric testing; tunor
shrinkage for cancer, and there's criteria,
performance criteria around all of these. For
rheumatoid arthritis, the clinical endpoints used
intrials are the Arerican Coll ege of Rheumatol ogy
criteria that were worked through by the
rheumat ol ogi sts with great effort, and then, pain
scal es are used for pain.

Now, what | want to turn to after giving

sort of an introduction is what | consider
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limtations of the current conceptual and
devel opment al franmework for biomarkers and
surrogate markers. And the reason | want to do
this is because | think we have to start there in
ret hinking, as Larry said, if we're going to put a
consortiumtogether, if we're going to try and work
on new bi omarkers, we all have to be on the sane
page conceptual |y about what we're trying to
acconpl i sh and what are the issues.

I think nost people would agree that
bi omarkers represent a bridge in nmany cases between
a nmechani stic understandi ng that has been gained in
preclinical devel opment or in actual basic science,
and what is largely now the enpirical clinica
eval uation, and the goal is to bring the
mechani stic understanding nore forward into the
clinical evaluation to make it mnore predictable,
both on safety and effectiveness. And the
hypot hesis is we can use biomarkers to do that if
we understand their performance adequately.

Now, because of history, we didn't have

the science in the past, and as regulators and the
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regul atory system has been focused on enpirica
clinical testing. And there are tremendous
limtations to that, but that is the best we have
had. And that has really, though, we have that
hi stori cal monentumthat is continuing to skew our
approach to the clinical, the human eval uati on of
drugs to sort of an all-enpirical

And what do | nean by that? Well, you
j ust expose them and you see what happens. You
random ze people, and then, you count whatever you
count at the end of the day, and that's basically
enpirical drug devel opnent, and that's one of the
reasons it's so expensive and timely and risky, is
because there's a tremendous anount of failure in
this approach, and we don't gain as much know edge.
This is not a highly informative approach, either.
And of course, the FDA is constantly criticized for
drugs that are on the narket postmarketing that we
don't have as nuch information as woul d be
desirabl e about those drugs.

I think all of us in this room know,

neverthel ess, how expensive, tine consum ng and
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what incredible effort current clinical drug
devel opment is, but this is contrasted with the
fact that at the end of it, we don't know that
much. And we shoul d have a di scussion about this
afterwards. That's true. W really don't know
that nmuch at the end of current drug devel opnent.
And as a result of this being skewed
toward a nmore enpirical approach, the early
mechani stic clinical evaluation has often been
lacking. And | think Larry can speak to that, our
end of phase 2-A neetings are speaking to that.
There really hasn't been that focus. And this
isn't to blane anyone; the reason we haven't
focused on that in the past is we have not had the
tools to do this, and the question is is nowthe
time where we are devel opi ng these tools, and
should we put a lot of effort into this to devel op
those tools, and do we have enough scientific
know edge to actually nmake the process a | ot nore
predictable? And | would say the answer is yes.
But | would say as a result of the

hi story, the business nodel for biomarker
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devel opnment is lacking. There was just an article
in Biosentry magazi ne about this, | think, |ast
week, about conpani es who have been trying to get
into the bionmarker business, and they say there's
really not that much interest or a nodel for how
they can nove forward and devel op these bi omarkers
and have themused in drug devel opment. And we've
heard this; | have heard this ubiquitously over the
past six nonths as | have been going around talking
to people about the critical path.

So a consequence of this that anyone can
easily observe looking at the literature is there
has been no rigorous pursuit of the evidence that
woul d be needed to qualify a nmarker, really
assenbl e the evidence on its performance or to
assenbl e that evidence at a | evel where you get
regul atory approval of that nmarker. That doesn't
happen that much, and there are a trenmendous nunber
of markers out there, and we know very little about
their performance in a rigorous way. And the
exploration of their clinical relevance is

generally ad hoc; it's pursued in an acadenic

file:///C|/Dummy/1104phar.txt (53 of 169) [12/13/04 10:51:16 AM]



file:///C)/Dummy/1104phar.txt

54
nmanner .

However, | think there's an urgent need to
overcone these obstacles | have just discussed. W
have new opportunities to |ink biomarker
devel opment to the drug devel opnent process,
particularly with a newer genom c proteom c inaging
and other types of markers that have been devel oped
and with the kind of quantitative nodeling that we
can now do.

This requires, though, a clear regulatory
framework, a signal to be sent fromthe regul ators,
I think, of what kind of technical evaluation is
required. And within our pharnmacogenom cs effort,
we're getting a lot of questions. | think that's
probably one of the major questions that is sent to
us, which is what kind of information has to be
sent to the agency at different stages of
devel opnent ?

But the need also is to devel op sone new
busi ness nodel s that are vi able, because soneone
has to devel op these tests: either the drug

devel opers, device devel opers, sonmeone has to
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devel op these tests. They can't just be an
academc tool if we're going to use themin this
manner .

Now, I'd like to turn to surrogate
endpoints. And | gave a definition previously
about surrogate endpoints, how they stand in for
clinical outcones or clinical endpoints. As nost
of you know, the current nodel for use of a
surrogate endpoint is based largely on
cardi ovascul ar and HIV experiences in the 1990s and
sort of the analysis that went on around those
experi ences.

The cardi ac arrhythm a suppression trial
that was performed in, | think, sonetime in the
1990s was done because of w despread use of
antiarrhythm c agents to suppress the ventricul ar
premat ure beats post-M based on the hypothesis
that that woul d decrease the incidence of sudden
death in that population, because they're at risk
for sudden death, and the surrogate there was the
suppressi on of VPBs.

What happened when the arns of the trial
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were unblinded is the nortality was increased in
the treatment arns of this trial. And that was
quite a shock to fol ks, probably akin to what
happened when they unblinded or they | ooked at the
post menopausal estrogen treatnent a year or so ago
and found that myocardial infarction was increased
in the treated arns.

Thi s caused sone--the cast outcone caused
a |l ot of skepticism particularly in the
cardi ovascul ar comunity, about our ability to rely
on surrogates. This is despite the fact that there
was a fair anmount of evidence, | think, if you're
sort of inpartial about this, a fair anpunt of
evi dence that certain types of antiarrhythmc
agents can cause sudden death as well as certain
ki nd of antidepressant agents and everything that
have certain el ectrocardi ographic properties and so
forth.

Nevert hel ess, this cast outcome was a rea
shock. It kind of cast a pall over the adoption of
surrogate area. And the whol e di scussi on about

this effort and everything can be seen in the
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reference | have here by Bob Tenple, who wrote up
in the mdnineties some of the experiences that FDA
had encountered around surrogates.

Now, then, we had the HV epidenmic in the
nineties, late eighties, nineties, and there was
agai n di scussion, there was di scussion of the use
of surrogate endpoints in this disorder; first,
CD-4 counts, which were obviously not really on the
mechani stic chain as nmuch as sonme ot her endpoints,
and as a result of this whol e discussion, sone
rigorous statistical criteria for assessing the
correlation of the candidate surrogate with the
clinical outcone were published have a reference
here they're called the Prentiss criteria, and it
really called upon a surrogate to really enconpass
all the qualities of the clinical outcone, so you
woul dn't | earn any new information, basically, if
you substituted the clinical outcone for the
surrogat e.

This is probably inmpossible, and no
surrogate endpoint that is currently adopted has

met these criteria. But again, this has caused
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concern for people about what do you need to do,
and is this a reasonable criterion? It is a good
postul ate of the problem okay? And it franes the
problem very well, and there are a | ot of other
articles which | could provide to people if you're
interested by statisticians, discussing various
performance characteristics of surrogates and the
way you can be m sl ed about surrogates.

But neverthel ess, the outcone of this was
that H V RNA copy nunber was used as an early drug
devel opnment tool. It's now used as a surrogate
endpoint in trials, and it's used for clinica
monitoring and antiviral therapy. There is a |lack
of conplete correlation of this outcome neasure
with clinical outcones, but nmy point is this does
not conpronise the utility of this neasurenent for
its use in drug devel opnent or in nonitoring
patients. And the point is that all of our
measurenents are uncertain; there is sone
uncertainty and lack of full information associated
wi th any measurenent you might nake on any person

So there has been successful devel opnment
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of antiretrovirals and control of HV infections,
despite the fact that this particular surrogate RNA
copy nunber is not perfect and certainly m sses
certain parts of the outcone for any given drug.

But | want to nove now to what | think is
a nore fundanmental problem and has been a block in
our discussion, and | alluded to this earlier, and
as | said, people may disagree with my assessnent
of this, but as a clinician, | would say there is
no gold standard in clinical outcone nmeasurement.
Peopl e al ways argue with this, and they say
survival. Survival is an absol ute.

And | will tell you if you | ook at the
data, say, of John Wendburg and fol ks who devel oped
t hat about what people would choose, would they
choose longer life? Wuld they choose better
quality of life? There are many people who woul d
prefer to live a shorter amount of tinme if their
| onger life would--if they would have to trade off
a very poor quality of life for that prol onged
life.

So any neasurenment does not always capture
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all the domains of interest for a patient; even
survival. Now, | realize that's a strong
statenent, but obviously, if you survive sepsis or
M or sonething, you're left with no sequel ae,
you'd nmuch rather be alive, and in those cases,
that's a pretty good sequel a.

But the generalizability of any single
out come measure can also be linmted by the trial
paraneters. So we aren't really getting to ful
truth in a trial, even with a survival endpoint.

As a rheumatol ogist, I'"'mvery well aware of this
because the rheunatol ogi c di seases generally do not
have a singl e di mensi on outcome, and capturing just
one, capturing sinply pain or function or whatever
is not adequate for fully describing inpact on the
di sease

And therefore, many clinical outconmes and
many di seases are nultidi nensional, and any single
out conme nmeasure we use may m ss dommi ns of
interest. That doesn't nmean we should throw up our
hands. W should sinply be aware of this, that

there is no single gold standard that we're
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conparing anything to.

In addition, and this is something the
Prentiss criteria were tal king about, because they
were | ooking at survival, and survival can be
di m ni shed, obviously, by harmas well as prol onged
by treatnent effect, but in general, it's very
difficult to capture both benefit and harmwi thin a
singl e measure. And we don't even attenpt to do
that within drug devel opnent. W' re assenbling
information froma w de variety of sources, so that
the concept of ultimate clinical outcome is very
elusive. There's always a |onger duration, say,
for chronic disease. You could always foll ow
peopl e longer. The definition of what is ultinmate
is very unclear.

And so, | think we need to nove away from
the idea, and maybe |'m beating a dead horse here,
that there's one single piece of know edge that
everything has to be correlated to. That's just
really not how human bei ngs and di sease are. And
know edge about various di mensi ons can be acquired

out si de of a biomarker or surrogate nmeasurenent.
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W don't have to put all our weight on a single
surrogat e neasuremnent.

In addition, and this is becom ng very
inmportant in this, | hope, new world of nore
i ndi vidual i zati on of therapy, the per patient view
of outcones is very different than popul ati on nmean
vi ew of outcones. |If you are the person who
experience an adverse effect froma drug, the
surrogate neans nothing to you, the efficacy
surrogate, because sonething really bad happened to
you.

And where we have the ability now to nore
i ndi vi dual i ze therapy through bi onarkers, either
t hrough phar macogenom c, genetic testing for
met abol i sm enzyne netabolism where nore
sophi sti cated neasures of determnining who stands to
benefit froma therapy or who is at high risk for
an adverse event for a therapy, this becones very
inmportant. So newer and ol der bionarkers do
provide information at the individual |level. And
that's very inportant.

For the reasons |'ve just gone over, then,
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I think our conceptual nodel should view drug
devel opment nore as progressive reduction of
uncertainty about the effects or, if you're the
glass half full type, increasing the |evel of
confidence about the correlation between treatnent
and outcones, not a single, binary neasurenment of
the drug is effective, it isn't effective; there
are safety problens; there are not safety probl ens.
We have to be dealing with, in other words, a
mul ti di nensional set of information, not a binary
deci si on.

Now, | recognize that the regulatory
deci sion has this binary quality about it. And |
think what I"'mtelling you is that you shoul d
suppress the science into a binary box. That's not
the right way to go about this. The regulators
have to figure out when that evidence is enough
separate fromthe way the evidence is devel oped and
under st ood.

So no single measurenent contributes al
know edge, and even if we get to the, you know, the

star--what is that Star Trek, where they wave that
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thing over people, and they get--they probably got
a series of nmeasurenents. They weren't just doing
one neasurenent with their nmagic wand. And
popul ati on nmean findings nmay not be valid for any
given individual. And that's a very powerful
statement, | think, as far as the fact that this
anyone surrogate neasure nmay not really predict for
a given person a correct outcone.

So in the future, | think we need to nove
to nore conposite outcome nmeasurenents, nore of a
mul ti di nensi onal understanding. And | realize--I
mean, this is the Cinical Pharnmacol ogy
Subcommittee; |'m preaching to the converted here.
These fol ks have understood this for a very |ong
time. However, we need to nove this into the
general understandi ng of drug devel oprment and
t her apeuti cs.

Thi s nmeans probably in general, as we nove
forward, we need to be | ooking at responder
anal yses and so forth and | ooking at the data in a
nore careful way rather than popul ati on nean

analysis. And we also need to be noving towards
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i ndi vi dual i zed t herapy.

Now, we woul d expect, and this is kind of
the quid pro quo here, with these eval uati ons, we
al so are going to have to see a |arger treatnent
effect to provide some face validity here, if you
follow ne. But you would expect that if we were
able to predict who is able to respond to drugs and
sort out who is at risk for adverse effects. W
shoul d be seeing larger treatnment effects, and in
fact, we are for sone of these therapies as they're
movi ng f orward.

A basic problemin a |ot of drug
devel opnment is the drugs don't work very well,
because they are--a | ot of people who are exposed
don't stand to benefit fromthe drug and aren't
going to benefit. But our enpirical nethod of drug
devel opnent causes these apparent, very snal
treatment effects.

Now, what should we do? What do | think
we should do? And | think Larry laid out kind of
the spectrum of probabilities or possibilities

pretty well. What | would like to stress is
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bi omar kers have to be used to be accepted. W have
|l ots of surrogate neasures that we use in clinica
trials and regulatory, | believe. | believe a |ot
of the things we use are surrogate nmarkers. W
just are so used to them we don't think they're
surrogate markers

But what part of understanding the
performance of these newer technologies is to use
them to see how they nove with treatnent or how
they fail to nove with successful intervention, to
see how they performin various popul ati ons and
with a wide variety of drug interventions? Wth
that kind of know edge, that's the kind of robust
know edge we need, then, to have both regul atory
acceptance and, then, wi der acceptance in clinica
medi ci ne.

The barrier to this up to this point has
been the add-on costs, and there have been many
barriers, but a major barrier is the add-on cost in
clinical trials. And I've talked to the imagers
about this. Nobody wants to put an imaging armin

the trial if it's experinental, because it's going
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to cost a lot of noney, and not only could it not
be used to support approval, but it night show
things that are new and unknown. And there is
concern that these bionmarkers will, and they have,
actual ly, segregate out the people who are npst
likely to respond and thus narrow the target
popul ation intended for that investigational drug.
There's al so concern that questions, new
i nformati on woul d be found by these bionarkers;
questions would be raised by the regulators, and
that woul d sl ow the regul atory acceptance and
approval of the therapy.

And, you know, we all have to get over
this together, because otherw se, the use of
bi omarkers in trials will not occur. And that's
what has to happen for us all to start
under st andi ng t hese.

Now, as Larry said, to bring all this
about is going to require sonme kind of
col l aborative effort between governnent, acadenia
and industry and probably not just the

pharmaceuti cal industry but diagnostic side of
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industry as well. And we're going to have to
f ocus.

So | just said this: the diagnostic and
i magi ng i ndustry sector needs to be fully engaged
inthis effort. So it's going to require a |ot of
parties. And FDA nust provide the regulatory
framework and some reassurance as we nove forward
that individuals and firns are not going to be
puni shed for this, so to speak. And the
phar macogenoni ¢ gui dance that we published the
draft last year is an exanple of that. It provides
a space, an experinental space, where those tests
can be done without the fear of all these
regul atory consequences occurring and where the
i nformati on can be shared.

Now, devel oprment of new bi omarkers, you
know, new bi omarkers are going to revol utionize
probably both the devel opnent and use of
therapeutics and preventatives. But as | said, it
requires comerci al devel opnment of the biomarker
technology. Academia's role, | think, is to

identify these technol ogies, put themforward and
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assist in their evaluation. But they have to be
comrerci ally devel oped, and we need regul atory

pat hways for the pair, the therapeutic intervention
as well as the bionmarker, and that's what we've
tried to lay out for pharmacogenom cs, but there
are many other types of technologies that we al so
need to have the sane pathway nade avail abl e.

Now, for surrogate endpoints, | think we
need further exploration and di scussion of sone of
the ideas that | put forth today, and this is sort
of the kickoff, but we're going to have to have
nore di scussions of this. | could be dead w ong.

I don't think so, but we need to talk about it. |
think we need to get rid of the idea of validation,
and Gerry Mgliaccio is here, and we've gone
through this in the last two years for the GW
initiative.

Validation is a termthat, unfortunately,
of ten conveys an idea of nuch nore assurance and
rigor than is actually attached to the activity,
and we need to use nore descriptive terns that

everybody understands what is required or what the
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activity actually is, so | think validation is a
bad word to use in this context, because it doesn't
convey any information.

And we nmay need to adopt new nonencl ature
overal | around surrogates or perhaps refine the
nonencl ature. W need nore enphasis on the fact
that our understandi ng of di sease and di sease
interventions is nultidinmensional. 1t's not a
single dinension. And | think we need greater
enphasi s on safety bionmarkers, because safety
probl ems, obviously, are very promnent in the
news. They're also a trenendous source of |oss of
conmpounds within drug devel oprment; naybe conpounds
that woul d be very good and for 99 percent of the
peopl e would actually benefit themand their
di sease

So, we need to replace, | think, the idea
of validation with sonething about degree of
certainty or progressive reduction in uncertainty
or some concept like that that is nore graded. The
problemw th validation is it's, like, you're

val idated; you're not validated. It isn't like
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that. And we have to recogni ze and renenber that
the useful ness of any surrogate will be disease,
context, and to sone extent, intervention-specific.
And that's why one of the dinensions that needs to
be investigated for any surrogate is
generalizability across product classes, across
patient popul ations, across stages of disease or
what have you. That's why these have to be used in
trials. W can't just have themout there in
papers.

We need to devel op a franmework for
under st andi ng the useful ness of a surrogate as
evi dence, used as part of the evidence that's
submitted to the FDA for approval of a drug or
safety in a context-specific manner

So in summary--it looks like I'mright on
time here--there's an inportant public health need,
I think we can all agree, but we need to get this
message out, so that people understand why this is
important. | don't think the general world
under stands what's at stake here. There's a need

for the devel opment of additional bionmarkers to
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target and nonitor therapy.

To do this basically is going to require
that they be used in clinical trials during
devel opment and postmarketing trials as well. The
busi ness nmodel, in other words, who is going to pay
for this, howthis is going to happen, and the
regul atory path for such nmarkers is not clear to
industry. And we need both clarification, in other
words, what is the path forward, the technical
scientific path, as well as sone probably stinmulus
is needed as well in the econom c sense.

There have been definitions. Larry and
both alluded to those for these various terns. But
I think further devel opnent of the mpodel is needed
to get it to a higher level of sophistication in
order to increase the use and utility of markers in
devel opment and enable us all to talk to one
anot her and know what we're tal king about. | think
this further devel opnment has to recogni ze the fact
that single nmeasurenents will rarely capture all
di mensi ons of the clinical outcone for any patient.

So | think that a mul tidi nensional and
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conti nuous nodel needs to replace the current nodel
that we're using for clinical effect, and that's
critical for the targeted therapy of the future,
because this will be nultifactorial as far as for
any individual patient, whatever their metabolizer
status or whatever it mght be that the state of
el aboration of various proteins, receptor proteins
on their tunor cells, whatever it mght be, these
factors will influence their response to therapy,
and many of these factors will not be binary
thensel ves. You woul d not el aborate receptors on
your tunor or not; it's going to be a gradation

FDA is considering devel opnent of these
concepts, as Larry said, as part of our critica
path initiative, and this initiative, if we take
this part up, would include a process for refining
the general framework as well as individua
proj ects on bi onmarker and surrogate nmarker endpoint
devel opnment, because at the end of the day, the
surrogates in particular are going to be, as
sai d, disease specific.

So | |look forward to the discussion, and
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hope that this will lead to really sonething
getting started in this area. Thank you

DR VEN TZ: Thank you, Dr. Wodcock. Any
qui ck questions or coments by the Committee
menber s?

DR SI NCPURWALLA: Yes. | do have a
comrent. First is | find nyself agreeing with much
of what you say. Sonetinmes, | wonder if you're a
doctor or an engi neer.

[ Laught er.]

DR. SI NGPURWALLA: But the problems you' ve
described are very isonorphic to the probl emthat
engi neers have found, and |I'll give you two
exanpl es of what you said: one of your slides
tal ked about validation, and you said that you
shoul dn't have sonething which is either validated
or not. There's got to be sone degree of
uncertainty.

There is a body of know edge call ed vague
sets or inprecise sets where the boundary of the
set is not well-defined, and you say there is a

certain degree of nmenbership in that set. It goes
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under an ugly nane called fuzzy sets, which the
Presi dent sonetimes uses.

[ Laughter.]

DR SI NGPURWALLA: But | would strongly
encourage you to look into that literature.

Now, as far as the markers are concerned,
the problem again that you are facing is sinmlar to
what engineers face with, say, aircraft structures.
The aircraft structure is degrading, and what they
see is a crack. And they nonitor the crack; they
study the crack, and based on the growth of the
crack, they predict the performance of the
aircraft. So there is a large industry which | ooks
at that. You may want to take advantage of that.

And the correct way to nodel these things
is through stochastic processes, and these are
bi vari ate stochastic processes, and that would be
the direction in which you may want to go. One
process i s observed; the other process is
unobserved. It's the unobserved process you're
interested in, and the observed process gives you a

clue. So at least I'mtelling you that there is
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sonme parallel paradigmthat you nmay want to

consider. | strongly encourage you to | ook into
this.

Thank you.

DR. WOODCOCK:  Thank you. | think what we

found in our recently-conpleted GW initiative is
that bringing in the engineers and vari ous
other--multidisciplinary ook to sone of these
probl ems we're facing provides trenendous power,
because peopl e have faced these problens in other
fields.

DR VENI TZ: Any other coments or
questions?

[ No response. ]

DR VENI TZ: Then, thank you agai n.

And our next speaker is going to be Dr.
Wagner, and he's going to give us the industry
perspective on surrogate nmarkers.

DR. WAGNER:. Great. So, thanks very mnuch
to the Committee for the invitation to and the
opportunity to discuss a little bit of the industry

perspective on bi omarkers and surrogate endpoints.
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77
And we've been giving quite a bit of thought to
this. | represent PhRVA in this case, and in
particul ar, the PhRVA Bi omarker and Genomi cs
Wor ki ng Groups, and ny col |l eagues Steve WIliamnms at
Pfizer and Chris Webster have been very | arge
co-conspirators in this particular effort. And |
represent, actually, a very large group that is
noted at the very end of the slide.

So | want to step through a couple of
different areas. | want to talk really about what
our objectives and focus is right now, a little bit
about bi omar ker nonencl ature, which Dr. Wodcock
and Dr. Lesko have already covered to sone extent,
and then tal k about the idea of qualifying
bi omar kers as surrogate endpoints and the idea of
it's not--very nuch along the |ines of what Dr.
Wyodcock said, it's not really a binary process;
it's actually a continuous process of increasing
certainty and then end with sone thoughts, sone of
our thoughts on coll aboration

So, there's not a | aser pointer, | guess.

That's okay. The landscape, | think we all agree,

file:///C|/Dummy/1104phar.txt (77 of 169) [12/13/04 10:51:17 AM]



file:///C)/Dummy/1104phar.txt

is one that Dr. Wodcock al ready highlighted, that
there's really a much nore intense focus on

bi omar kers as aids for decision making in drug
devel opment and the regul atory eval uati on of new
drugs. And our objectives within the PhRVA

Bi omarker Working Group is really to work towards
an inproved framework for regul atory decision
maki ng, regul atory adoption of new biomarkers to
work towards a refined nonenclature that wll
enhance the di scussion and also to work on an
optim zed busi ness nodel for biomarker research;
agai n, sonething--these three things are really
very inportant necessities in nmoving bionmarker
sci ence and use in drug devel opnent al ong.

So our focus has been on the process, the
process to sel ect suitable bionarkers for potentia
regul atory purposes, to define what research is
needed for qualification and regulatory use, to
execute that research in a cost-effective manner
and to review the results and agree on whether a
particul ar bi omarker nmeets the needs.

So | also would like to go back to the
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FDA/ Nl H consensus conference in 1990--oh, thank you
very much--and | won't dwell on this, but before
that consensus conference, there really was, well,
there was a | ack of consensus. There

was- - bi omarkers were--the term bi omarkers were
bandi ed about in a very casual way, and there was
really no consensus on what fol ks were talking
about. And the real sem nal contribution to that
FDA/ Nl H consensus conference was was this
definition that Dr. Lesko and Dr. Wodcock already
read--1 won't repeat it--for biomarker and
surrogate endpoi nt?

And it's really served as the groundwork
for all the efforts that have cone since then
because there really was a far-reaching agreenent.
W' ve done that; now, we can nove on to sone of the
refinements that are really necessary to the next
stage. And that's been part of the thinking over
the last five years or since that consensus
conference, and that's where we're going to go in
the future.

But | think that we all agree that--or at
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| east Dr. Lesko and Dr. Wodcock agree that the
bi omar ker and surrogate endpoint distinction is
really not optinmal for use of biomarkers in drug
devel opnment, and there's a coupl e of guidances that
really highlight that. One is, as has already been
hi ghl i ghted, that the exposure response gui dance
really nakes a distinction based on the evidentiary
status of biomarkers going fromvalid surrogates
for clinical benefit toreally renote froma
clinical benefit endpoint.

And then, also, in the pharnmacogenonic
data submi ssion draft guidance, there's really a
further--that point is really drummed hone even
further, that there is a further distinction based
on the evidentiary status of dividing biomarkers
into probable valid biomarkers and known valid
bi omarkers, and that really leads into this idea of
qual i fying biomarkers in a way that nmakes themfit
for the purpose that you intend to use them for

| also don't like the termvalidation,
maybe for not quite the same reasons as Dr.

Woodcock, but | don't like the termclinica
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validation, which is often used in the literature,
because this process, | believe, has just as much
to do with biology as it has to do with clinica
outconmes. In the FDA/ NI H consensus conference, the
term eval uati on was used for the process of
qual i fying biomarkers. That's probably okay, too,
but we've settled on a termof qualification; it's
really distinct fromvalidation and captures, we
believe, the idea of a graded process that leads to
the right purpose for the use of the bionarker.

So we have sort of a sinple working
definition here, an evidentiary process that |inks
a bi omarker both with biology and with clinica
endpoi nts. The purpose here, after all, is really
to provide reliable biomarker data that's both
scientific and clinically neaningful, and in the
context that it's being used in.

In these remarks, ny focus is very nmuch on
di sease-rel ated biomarkers that are intended as
indicators in one way or another of clinica
outcones. There's, of course, a great deal of

interest in all sorts of other bionarkers,
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particul arly pharnmacodynam ¢ bi omarkers or

mechani smrel ated bi omarkers, but | think that the
need for the regulatory scrutiny on those sorts of
bi omarkers is a little bit less than the

di sease-rel ated bi omarkers, because really, you
know, the--how we approach the evidence to how hard
a particular therapy is hitting a target is a
little nore clear-cut than some of the issues that
relate to qualifying a disease-rel ated bi omarker
So ny remarks are a bit nore restricted to these
di sease-rel at ed bi onarkers.

And then, the last point | want to nake on
this slide is that this fit for purpose bi omarker
qualification really is a graded with the accent on
graded evidentiary process of |inking the biomarker
with biology and clinical endpoints, and it depends
on the intended application. So this is the
uni verse of biomarkers that cane out of the
consensus conference, biomarkers versus surrogate
endpoints, and | think we can agree that it could
be nore useful to provide a little bit nore

granul arity.
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And one proposal that we've been exploring
isto fill in this spectrum of biomarkers with
graded | evel s of evidence, stretching from
expl oration through denpnstration through
characterization and finally through surrogacy.

So, an exploration biomarker woul d be a bi omarker
which is really a research and devel opnment tool. A
demonstrati on bi omarker, then, would, in this
proposal, would correspond to a probable valid

bi omarker, and a characterization biomarker would
correspond to a known bi omarker, and surrogacy has
the sane neaning: a surrogate endpoint, a

bi omarker that can substitute for a clinica
endpoi nt ..

So just to put alittle bit nore detail on
there, it is not a lot of detail, because these
really are draft concepts, but an exploration
bi omar ker, then, again, is a research and
devel opnment tool. |It's not that there's no
evi dence. We wouldn't use a bionmarker that had no
evi dence associated with it. There wouldn't be any

sense init. But the evidence is largely
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restricted to in vitro or clinical evidence, and
there really is no consistent information that
links with clinical outconmes in humans.

A denonstration bi onarker, then, one step
up in evidence, again, corresponding to a probable
val id bi omarker is sonething with adequate
preclinical sensitivity and specificity and sone
links to clinical outcones but not really
reproduci bly denonstrated or reliably denonstrated
or robustly denonstrated. A characterization
bi omar ker, again, corresponds to a known valid
bi omarker, and this is one, again, that has the
adequate preclinical data associated with it and is
more reproduci bly I'inked with outcomes through one
or nore adequately-controlled clinical studies.

And then, surrogacy is, again, has the
same nmeaning as the NIH consensus conference, a
bi omarker that can substitute for a clinica
endpoint. And the evidence, the details of how
that bi omarker becones a surrogate endpoint are
still very much a matter lacking in consensus. You

know, sonme of the thoughts that we've tal ked about
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are having an association and treatnent effects
across studies or times to events within studies;
you know, there's other ways to couch the evidence
that leads to surrogacy, and as | said, there's by
no nmeans any consensus there.

So just togive alittle bit of a couple
exanpl es of where various biomarkers would fit in
this kind of a schene, exploration biomarkers
really are only limted by the inmagination and the
state of the evidence that exists scientifically.
There' s numerous exanples. A denonstration
bi omar ker coul d be sonet hing |i ke adi ponectin,
which is a P-par ganma agoni st bi omarker.

Adi ponectin |l evels increase at P-par gamm
treatnment, and they're associated with insulin
sensitization, but the tie to insulin sensitization
is far fromperfect. There's also intriguing
associ ations with cardiovascul ar outcones with

adi ponectin, but the level of evidence is far from
perfect.

So this is a biomarker that | would at

| east put into the denonstration bucket: do we
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need it as a surrogate endpoint? | don't know, but
it's a very intriguing biomarker, especially for

P- par ganma agents, and in particular, because its
response is very rapid as opposed to henogl obin ALC
and sone of the nore traditional surrogate

endpoi nts in diabetes.

Now, a characterization biomarker that |
listed here is HDL chol esterol, and there's
really--there really is a great deal of clinica
data associating HDL chol esterol with clinica
out conmes, but there still is a lot of anmbiguity
about what sone of those data nean. Some of those
associ ations are still alittle bit nurky, and
think nost fol ks would agree that it doesn't fit
bar of a surrogate endpoint. And then, | listed
LDL chol esterol as an exanpl e of surrogacy.

So we woul d say that there's a nunber of
potential regulatory uses of qualified biomarkers
in different categories. There's probably--you
coul d make the argunent that there nmay be | ess need
for regulatory scrutiny of exploration and

denonstration bionarkers, but we would contend that

file:///C|/Dummy/1104phar.txt (86 of 169) [12/13/04 10:51:17 AM]



file:///C)/Dummy/1104phar.txt

there's at |least some interest in focusing on how
to nove the biomarkers through an evidentiary
schene like this, and there's sone potential roles
of at |east a denonstration biomarker, for exanple,
as supporting evidence for primary clinica

out cone.

A characterization biomarker, sone of the
regul atory uses that we would assert woul d incl ude
in dose finding and possibly in secondary and
tertiary clains, and of course, surrogacy, as is
al ready tal ked about, one of the exanples of a
surrogate endpoint would be in registration

Now, there is a--this is a graded process
of increasing levels of certainty, increasing
| evel s of evidence. There's also really alife
cycle for biomarkers. So not only is there a
nat ural progression that you could imagi ne that
goes fromexploration to denonstration to
characterization to surrogacy and then use in
general medi cal use decision making; but as Dr.
Wbodcock pointed out, it also goes back here:

things that are in general medical use. Not
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everything goes through this data stream It
comes--many things are used in general nedical use
conme back and only then beconme adopted into the use
of in drug devel opnent.
Simlarly, not all of these things work
out, and we have to accept that as we study
bi omar kers, we're going to devel op evidence that
i mpugns their use. And | only put the arrows in
this slide in these top two categories, but in
fact, at any point, a biomarker can fall out of
qualified use. And | think again, we have to
accept that this is a risk of using biomarkers.
There's been much tal k about the CAS study
over the last 10 or so years in the biomarker field
and about how that's really an issue, but | would
submit that in drug devel opnent, we accept the
ri sks of withdraw ng drugs fromthe market pl ace,
and no one wants to have a drug withdrawal fromthe
mar ket pl ace, but we seemto have a reluctance to
accept the idea that something that we've agreed is
a qualified surrogate endpoint, we're going to

devel op evidence that it's no longer a qualified
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endpoi nt .

I would submt that it's a risky--the
whol e drug devel oprment process is a risky
proposition, and we are going to develop in sone
cases evidence that surrogate endpoints aren't
going to work out. And that is really a fact of
life in biology and medici ne.

The last thing | wanted to point out in
terns of this Iine about qualification is that this
really isn't the only exanple of a graded
evidentiary process for qualifying biomarkers. A
nunber of years ago, the NCI Early Detection
Research Network had come up with this concept for
phases of discovery and validation of cancer
bi omar kers, and they have five stages that go from
preclinical exploration, where promnising directions
are identified, through retrospective |ongitudinal,
where a bi onarker detects a preclinical disease,
and a screened positive rule can be defined all the
way through cancer control, where the inpact of
screening and reduci ng the burden of disease on a

popul ation is quantified.
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So this is a sonewhat simlar schenma to
the one that | presented, and | think that in
general, this idea of a graded evidentiary schene
is a useful one. O course, there was a nunber of
i ssues here, and I list only some of them There's
many di fferent schenes of bi omarker nonencl at ure.
There's many different uses of bionmarkers, and
talked to some extent about that as it relates to
rangi ng from hypot hesi s generation to regul atory
deci si ons.

A particularly difficult issue with
bi omarkers is the different technol ogy platforns
for biomarker assays. So they range from
i mmunol ogi ¢ assays to expression profiling to
i maging to psychonetric scales. |It's very hard to
talk in a uniformway about biomarkers in genera
when the range of the measurenents is so wide. And
al so, as highlighted by Dr. Wodcock, there's the
potential role for multiplexed biomarkers, but we
really haven't gotten the scientific work done on
how to put those into the right conceptua

framework yet. |It's really a very nascent field,
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one that's rapidly devel oping but still very nuch
in its infancy.

And | did talk a bit about the different
strategies for qualification. And | didn't really
talk very much about the assay validation side
But there's equally inportant issues about how the
assays thensel ves are validated and then put into
wi der use.

And the last issue here is that there is
an obvious need for collaboration in biomarker
devel opment. And that's what | wanted to spend the
remai nder of this talk on. So we would be the | ast
to suggest that a collaboration nodel is the
solution for all biomarkers. There's many, many
uses of biomarkers that don't need any
col l aboration. But there are nany instances:

i maging i s one exanple, where the scope of the
proj ect has becone so large that a collaboration is
really--it's really the only way to nove it
f or war d.
And there's nmany options for

collaboration. | listed sone of them here. The
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PhRVA- FDA- NI H or ot her academ ¢ government al
col l aboration, that's what we would really think of
as the ideal new independent entity with FDA
col l aboration, PhRVA with FDA; w thout sone of
these other fol ks, PhRVMA as a consortiumor the
status quo.

If we assune that a nore wi de-ranging
coll aboration is desirable, it really cones down to
the question of how nenbers of PhRVMA can work with
FDA, other governmental agencies, academics and
devel op qualified biomarkers in regul atory deci sion
maki ng. How can we do that?

Well, we believe that there are really two
broad issues here. One of the issues is really
deci di ng what bi onarkers to pursue; nmaking a
devel opnment pl an; executing the devel oprnent pl an;
and maybe even at the onset, putting things into
the right framework. And this is an issue, a group
of issues that benefits fromthe w dest possible
cross-col | aborati on between groups.

The second group of issues is deciding

what data would really be necessary for the
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qualification of a particular bionmarker or
review ng that data on a bi omarker and advi sing
regulators on its acceptance. And this is

sonet hing that we view shoul d be nore independent
of industry invol venent.

So we would subnmit that one way to do this
woul d be to have an executive consortiumthat would
i nvol ve industry, both PhRMA and bi otech, as well
as diagnostics, devices, perhaps other areas; the
governnent, in particular, the FDA, NIH, and
academi cs.

Then, the other really inportant group
woul d be a review and acceptance group, and this
woul d primarily, in our view, fall on the shoul ders
of the FDA. How that would flesh out is sonething
that could take various forms: a relevant review
division for each biomarker if applicable; a new
intercenter advisory group or a designated FDA
advi sory committee. If it were an FDA advisory
committee, we really would recommend powering that
conmittee appropriately so that the issues could

really be worked on.
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And then, in our proposal, form would
follow function, and these separate groups woul d
deal with each of these broad groups of issues, so
that the executive consortiumwould deal with the
group one issues, and the review and acceptance
group woul d deal with the group two issues.

And then, going back to the executive
consortium the idea there is really not as the
devel oper of all biomarkers; the biomarker science
is a very, very large field, but to coordinate
aspects of bionmarker research, allowi ng a w de
menber shi p; ensuring that interested parties and
specific biomarkers are connected and brokering
syndi cates, identifying gaps for qualification in
bi omarkers and really providing a forum a one-stop
shoppi ng for sharing bionmarker science and then
acting as an expert interlocutor with regul atory
agenci es.

Now, we recogni ze that there's a |l arge
nunber of issues, sone of themvery vexing, toward
adoption of a collaboration approach. There's both

i ncentives and disincentives to industry for
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col laboration. W would subnmit that a mmjor
incentive would be regulatory predictability and
process. The funding for such an enterprise is an
issue, and it could take various different forms:
intellectual property in this kind of a consortium
idea is an issue, as is antitrust, and governance
is a particular issue. The last thing that we
woul d want to suggest is to create a new, difficult
bureaucracy that nakes things harder to do rather
than easier to do.

So, again, | represent a | arge nunber of
peopl e that are working both within the PhRVA
context and sone outside of that. And in
particular, | want to acknow edge the Bi onarkers
Working Group within PhRVA. It's been in existence
for about a year as well as the Pharmacogenom cs
Wor ki ng G oup.

DR VENI TZ: Thank you, Dr. Wagner

Any qui ck questions by Conmittee nenbers?

Yes, Hartnut?

DR DERENDORF: That was a very nice

overview, and | like your proposal at the end, but
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I"'ma little skeptical if that really will be
enbraced by all conpanies. There's a lot of
bi ol ogi cal devel opnment going on in nost conpanies
right now. And you could look at it fromthe other
side that it may be a conpetitive advantage to do
that, and why woul d conpani es be interested in
sharing that with conpetitors?
DR. WAGNER: That's in part--1 agree with
you. That's in part why | enphasize that not all
bi omarkers would really be ones that you woul d want
to put in a collaboration effort. But there are
many bi omarker areas that really are
basi cal | y--have grown too conplicated and | arge and
expensi ve for any one even big PhRVA company to
tackl e on their own, |et alone having, you know, 20
of these conpanies all working at cross-purposes.
The fol ks that have been working on these
bi omarker efforts within PhRVA woul d submit that
there's at |east a subset of bionmarkers that we
coul d get general agreement that a coll aboration
nmodel woul d benefit, but | agree that it's not

sonmet hing that is necessarily the case for al
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97
bi omarker research and devel oprent.

DR. WOODCOCK:  Yes, | would submt,
al though | recognize all the work that's goi ng on,
that it has not necessarily been successful in
bringi ng about either, in particular, nore
predi ctabl e drug devel opnent or regul atory adoption
of these biomarkers. Therefore, when we published
a critical path report, quite a few firns indicated
that they would be willing to share in the
preconpetitive area, which is very much |ike that
sem conduct or exanpl e that was given. There may be
different areas of preconpetitive research where
only a critical mass of effort will produce the,
you know, the results that are needed.

DR SADEE: Yes, | think such a broad
approach is really necessary, and for those of us
who do work on | ooking at bionmarkers froma
genonics point of viewor, let's say, expression
profiling or proteomics, what you find is that you
begin with 20,000 transcripts or proteins, and you
narrow it down to a few hundred, even a few dozen.

And for each application, for, let's say, cancer,
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chenot herapy out cones, you can identify naybe a
dozen genes or proteins that are predictive.

And the conbi nation of those, you eval uate
the best ones; what you end up with is a panel of
bi omarkers that each is just maybe slightly better
than the other. There is no demarcation point.
Sone may be totally unrelated to the disease. And
so, that's also coming to you, but it's not a
binary thing. It's just a conplete gradation. So
you get a panel of biomarkers that just declines in
validity. And so, if you want to validate it, you
have to have a cutoff point soneplace. But you do
not know whi ch ones are going to be nobst predictive
in nmost clinical situations.

And so, | think that's really the reason
why this biomarker field has expl oded, and there
are no singular solutions, and that's why we need
this type of collaboration on a very broad basis.

DR WAGNER | agree. And you're also
very much highlighting some of the issues
surroundi ng the nmultiplexing of bionmarkers, where

one biomarker isn't worth its salt in a particular
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99
prediction; a group of a dozen or so can be put
together in a nodel where the aggregate is actually
pretty good.

DR. DERENDORF: In your classification,
think one very inportant aspect is the
differentiation between first in class or fifth in
cl ass, because obviously, with the first in class
wi th an unknown nechani sm no clinical data, it's
very difficult to validate a bionmarker. It's
i npossible, as a matter of fact. And | think that
is the challenge is that you can have so nany
different scenarios, it's very difficult to put
themin a systematic one, two, three, four
classification. | think we need to keep that
flexibility an creativity in this field that we can
really go any way that suits the particul ar case

DR. WAGNER: Yes, | agree we certainly
want to stay as flexible as possible, but your
poi nt al so speaks to the idea that across cl asses,
there is the possibility of biomarkers as well.

And in diabetes, henobglobin ALC is a gold standard

exanpl e of a biomarker that is a surrogate endpoint
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that's accepted across different classes of
therapeutic agents, and there has really been
acceptance that new agents that, that new nol ecul ar
entities that are being--are first in class are
compared on the same standards as agents that have
been in existence for years.

DR. STANSKI: Ckay; thank you, Dr.
Whodcock mentioned two inportant pieces of this
problem One of themis individualizing and
i mproving therapy for patients; a second piece is
how do you pay for it, and how do you generate
econom c incentives? And if a consortiumcould be
created whereby, with the right aggregation of
expertise, which included engineers to help us
| earn to aggregate conplex information and even
usi ng Dr. Sheiner's concepts of multidinmensiona
response surfaces, because that's really what it
involves, is that this group could then both foster
the devel opnent of the research and at sone point
be able to make cl ear recomrendati ons to funding
agencies of what to pay for in ternms of CMS or

ot her agencies as to when sone aggregati on of
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bi omar kers has reached a critical point that allows
i mproved therapy as denonstrated by clinical trials
and has proper statistical validity and therefore
can inprove treatnent; therefore, we're willing to
pay for it. That could create an incentive to poo
the intellectual capital, because ultimately, it's
the funding gate that will allow the business nodel
for this kind of work.

DR WAGNER: | couldn't agree with you
nmore about that particular point. The reason why
the seni conductor effort was needed and why it was
successful was they worked on standards that then
could drive the expansion of their business. It's
very much of an anal ogous situation here, where if
there is agreenent on regul atory standards both
for--within drug devel opnent and i n diagnostics,
that would have a real role in substantiating a
busi ness nodel .

DR VEN TZ: Ckay; thank you, Dr. Wagner.

Qur last presenter for today is going to
be Dr. Blaschke, who's going to give us the

academni c perspective.
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DR. BLASCHKE: Thanks. Well, when Larry
invited me to speak this norning, he suggested that
one of the things that m ght be hel pful would be to
gointo alittle bit nore depth on the issue of the
surrogate endpoints for HV. W can |earn
sonet hing from past experiences, and | think that
there are sone inportant | essons to be | earned.

I will say that | ama surrogate. |I'ma
surrogate for Lewis Sheiner this norning, and sone
of the slides that you're going to see, in fact,
will be Lewis' slides. | think he would have had a
| ot of inportant things to contribute to this
di scussi on.

I think this is an inmportant concept

cartoon that if you can't read, I'Il read it for
you. It says it may very well bring about
imortality, but it will take forever to test it.

And that's a real problemwith a |lot of the drugs
that we're using now for chronic diseases, and |'|
give you a little bit of an academ c perspective.
I"lI'l give you ny perspective on the situation

I've been working in the HV/AIDS area for about 15
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years; |'ve been through a ot of the things that
I"l'l show you on the next few slides, and there are
a nunber of people in the audi ence who have al so
been involved in this that 1'll acknow edge as | go
through this review

And we' ve seen this slide before. This is
the challenge. W need nore rapid clinica
devel opment. That was certainly true in the area
of HV, and you've seen this before. This was the
exanpl e that was presented in the critical path
docunent showi ng that the adoption of CD-4 cel
counts and neasures of viral load really led to a
speedup in the approval of antiretroviral drugs,
and this did result as a cooperative effort
invol ving the FDA, a nunber of stakehol ders,
academic and industry, as I'll show you as | go on

So what | want to spend the first part of
this talk discussing is now surrogate endpoints
were used for approval of antiretroviral drugs for
H'V infection. And it's inportant to go through a
little bit of the history of this, because it's not

as sinple as it would |like to be. The first
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approval, in fact, based on a surrogate narker
occurred in 1992, with a drug called DDC, a
nucl eosi de anal ogue, zal citabine, from
Hockman- LaRoche, and |'ve highlighted a couple of
the features of a press rel ease that cane out at
the tinme of that approval, which was on June 19,
1992; DDC was approved.

As noted in this release, it was the first
drug approved since the FDA had announced its
accel erated approval process, and as noted in red
on the slide here, the process incorporates the use
of surrogate endpoints to determine efficacy, and
as you'll see later on, the process allowed for
approval to be withdrawn if further review
determ nes the therapy was to be ineffective, and
John nentioned that point in his presentation

So 1992 was really the first time that the
H'V RNA and CD-4 cell count was used as a surrogate
for approval of DDC. And what were the factors
that really accelerated the acceptance of it? At
this point, it was just the CD-4 cell count for

approval of DDC. Well, obviously, it was the
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urgent need for new therapied for this fata
illness, and one of the things in the position
paper that PhRVA has generated is the environnent
here was risk-tolerant. W really didn't have
alternative therapies for HV. W knewit was an
illness that was a fatal illness, and there was an
urgent need for devel opi ng therapies.

There were strong patient advocacy groups,
and nost of us lived through that experience back
in the early 1990s, | ate 1980s of these advocacy
groups that were really pushing very hard for the
devel opnment and the approval of new therapies. It
|l ed to Congressional interest in this, and
importantly, it led to sone changes in FDA
regul ations that allowed surrogate-based approva
when a clinical endpoint was perhaps not what we
were | ooking for.

I think very inportantly, it also
represented a willingness of the FDA to take risks
by requiring a phase four conmtnrent, and | woul d
point out that Carl Peck, who | think is probably

still in the audi ence, who was head of CDER at the
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time, was also the acting head of the Division of
Antiretroviral Drugs, and Carl was very forceful in
pronoting the approval of drugs based on surrogate
endpoints, and you'll see a paper that |I'Il allude
to in just a noment that | think represented a very
important effort on the part of the Food and Drug
Administration to | ook at surrogate endpoints.

And as | mentioned earlier, it really
represented a col |l aboration anong clinica
scientists and statisticians fromacadem a,

i ndustry, and the governnment, and it wasn't all
that well-organized, as I'll try to show you. It
happened, but it didn't happen in a terribly
organi zed fashion, but it was a very inportant
point in making this actually happen

Now, this was the paper that | was
alluding to by Stella Machado, Mtchell Gail and
Susan Ell enberg. As you'll see fromthe
affiliations, this is really a collaboration
between the NCI as well as the FDA. Stella was
sonebody that Carl had really asked to lead this

i ssue of using |aboratory markers as surrogates for
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those clinical endpoints in the eval uati on of
treatnent of H'V infection. You'll see this was
published in 1990, and as | said, the first
approval based on these surrogate endpoints
occurred in 1992. This was a very inportant effort
and a very active, very busy effort to look at this
whol e questi on.

The next ARV cl ass that was approved were
the protease inhibitors, and they were approved in
the mid-1990s, 1995. Saquinavir was first,
foll owed shortly thereafter by ritonavir and
i ndi navir about six nonths later, four to six
months later. And this is an inportant, again,
press rel ease that occurred at the time of the
approval of saquinavir that was provided by David
Kessl er, who said that the review of saquinavir is
the fastest approval of any AIDS drug so far and
denonstrates the FDA's flexibility in situations
when saving time can nean saving lives. Wen it
comes to AIDS and other life-threatening di seases,
we have | earned to take greater risks in exchange

for greater potential health benefits. And | think
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again, that's a very inportant concept that we have
to remenber, especially in sonething |ike H V.

Carl has tal ked about this subsequent to
that in presentations that he has nade, and | think
it's inmportant to highlight what this neant for the
devel opment of these protease inhibitors that |
just nentioned; that for saquinavir and indi nhavir
and nel finavir, you can see fromthe top line there
that the devel opnent of these conpounds really was
very, very short conpared to the usual devel opnent
times: five, three and | ess than three years in
clinical developnent; a relatively small nunber of
clinical trials that were required prior to the
submi ssion of the NDA; relatively small nunbers of
patients in those trials, about 1,000 patients in
each of the NDAs, and accel erated approval, as
menti oned before, that was based on a surrogate
endpoi nt and a requirenent for postapprova
clinical confirmation. So it really did nmake a
di fference.

The result of using these surrogates for

the antiretroviral drugs neant the rapid approva
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of new drugs to treat HHV. W now have over 20
antiretroviral drugs on the market; nost of them
really have been proved in record time, both the
pre-NDA time frame as well as the, obviously, the
review tinme for these conpounds has al so been quite
rapid and quite short.

It's provided, | think, incentives for
compani es to devel op new drugs for H'V, because the
pat hway to approval is really fairly
straightforward. 1It's now been enbodied in an FDA
gui dance for antiretroviral drugs. And | would
al so say that, in fact, because these drugs are so
efficacious in the treatnment of HV, approval now
wi t hout the use of surrogates would, in fact,
nei ther be feasible nor ethical. |t would take
years and tens of thousands of patients in order to
demonstrate efficacy using clinical endpoints for
H'V infection, so this has really been a renarkable
achi evenment in terns of the devel opnent of
surrogat e markers.

But let's go back a little bit and | ook at

the process that actually occurred in qualifying
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the use of these two surrogates, that is, the HV
RNA, plasma, CD-4 cells and surrogates, because it
really didn't occur in, as | say, in a nice, sinple
fashi on.

Let me go back and tal k about some genera
principles, and then, we'll illustrate how those
principles were, in fact, applied in the use of the
surrogate endpoints for HV. First, is that a
surrogate endpoints qualification has to begin with
a hypot hesi s about the pathogenesis of the disease.
It ends with the establishnent of its applicability
by using clinical trials, and what happens in the
m ddl e? The inportant thing is that we have to
have basic and clinical studies of pathogenesis.

W have to have markers that are discovered about
di sease progression. W have to collect data from
both preclinical and early clinical studies. |
assert that we need to devel op nechanistic and

sem nmechani stic nodels and avoid the use of only
enpirical nmodel s and, again, collaboration and
sharing of information in order to qualify those

bi omar kers as surrogate endpoints is certainly what
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occurr ed.

And 1'Il go through these conmponents
pretty quickly, because | think they're fairly
wel | -known to everybody. W know that HV is
caused by an infectious agent. That needed to be
di scovered. It was discovered and was, | think,
wel | - docunented to be proven as the causative agent
of AIDS, and of course, what we really needed to
show was that suppression and prevention of HV
replication would really alter the course of the
di sease

A lot of work was put into pathogenesis of
H'V. W learned an enornmpus anmount in a very short
period of tine about the nature of H V replication
and its interaction between H V and the i mune
system These were extensively studied in vitro,
in animal nodels, and in vivo. This was |argely an
academ ¢ endeavor carried out within the NIH and at
a nunber of different academ c centers; really, a
trenmendous effort that occurred in order to make
this happen, and it led to a detail ed understanding

of viral structure, replication nechanisns,
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interaction of the virus with the CD-4 cells,
i nvol venent of co-receptors and so forth, and this
was all extrenely inportant in the devel opnent of
therapies for HV, and it was largely carried out
t hat - - devel opnent of antiretroviral drugs was
|largely carried out, as one would expect, within
t he pharnmaceutical industry, although in this case,
there was significant collaboration that occurred
with the NTH and with acadenmia, and | would note
the role of the NCI in the devel opnent of
zi dovudi ne and in protease inhibitor devel opnment.
So this really was a very collaborative effort in
ternms of pathogenesis as well as in drug discovery.

And then, we had the discovery of these
bi omarkers that | will call the biomarkers of
di sease progression, and these occurred, really,
because of the efforts of multiple groups, again,
nmostly fromthe acadenm c side who eval uated many
possi bl e bi omarkers of the progression of HV to
AIDS. Al ong the way, there were a nunber of
put ati ve biomarkers that were evaluated. P24

antigen was one of the first; then cane C4 cel
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counts and a number of other neasures that were
| ooked at very carefully to | ook at disease
progression, and this occurred, really, because of
the availability and the support of a nunber of
cohort studies, and |I've just listed half a dozen
or so here.

There were many ot hers, both |arge and
smal |, that contributed enornmously to the
i nformati on on bi omarkers and on di sease
progression, and that required these inportant
steps that John also alluded to, which was the
val i dation of biomarker assays such as the CD4 cel
count, the H 'V RNA assays, and then, the next
i mportant step which occurred essentially in
parallel with many of these was the collection of
t hat bi omarker data frominterventional clinica
trials, and Janet alluded to that as well.

And then, subsequent to that was the
creation of mechanistic or sem mechanistic nodel s,
whi ch incorporated those biomarkers to see what
interventions mght do to those bionmarkers and

ultimately then to the qualification of those
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bi omar kers as surrogate endpoints. And this was
one of the very inportant studies that occurred
relatively early on in terns of trying to
under stand nechani stic nodels for HV infection, a
study that was done by David Ho and Al an Perel son,
published in Nature in 1995, |ooking at the rapid
turnover of plasma virions and CD4 | ynphocytes in
H V-1 infection.

This was done in collaboration with Abbott
Phar maceuti cal s; John Leonard at Abbott
Phar maceuti cal s, and what these investigators were
able to denonstrate was sort of this
mul ti conpartmental location of HI'V replication, a
very inportant observation, a very inportant
finding in terns of understanding viral
replication, and that, then, because this was an
interventional study as well, then hel ped
understand the role of antiretroviral drugs in the
treatnent of HV infection.

But as | said, this really didn't occur in
a nice, linear process. So you start |ooking at

sonme of those dates that |'ve shown you; we
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approved, or we, the FDA, approved the first drug
in 1992, but in fact, a lot of this work with
bi omar ker devel opnent and the evol ution and
qualification of those biomarkers into surrogate
markers ultimately or surrogate endpoints, John,
ultimately leading to a guidance on this approva
of antiretroviral drugs really occurred in nuch,
much later than that first approval in 1992. So
j ust recogni ze that when you have a disease |ike
H'V, where there's a lot of pressure to get things
done, things will happen, and they often happen in
a--as | say, a nonlinear fashion

And |'musing this to, just, again,
recogni ze that here in 1997, we have a nice review
of the approach to the validation of markers for
the use of HV RNA in clinical trials that was
done, again, a collaboration between academ c, FDA
and the NIH, and even nore recently published in
2000, we have a surrogate marker coll aborative
group tal ki ng about a neta-analysis of the use of
RNA and CD4s prognostic markers and surrogate

endpoints in AlDS.
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So there's still a lot of active work
going on in this field to try to really understand,
again, froma nechanistic point of view and a
pat hogenesi s point of view how these nmarkers can be
used to help us better understand the therapies of
H'V and, in fact, approval of drugs.

And | show this one slide not to--because
you can read it but because | really want you to
see what a large group of people were involved, for
exanple, in this HV surrogate marker coll aborative
group that published that paper that | just showed
on the previous screen. So listed up here are
actually 55 people as part of that collaborative
group as both international representation from
bot h i ndustry and academ a.

So these kinds of things really do require
a lot of input, a lot of data, and a lot of the
peopl e involved in this were heavily involved in
generating the data that's been used to devel op
these bi omarkers and surrogates in H V.

So, now, I'mgoing to turn around and put

my Sheiner hat on, and I'mgoing to talk a little
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bit froman academ ¢ perspective about the genera
princi pl es of biomarker use and qualification. And
this was, again, one of the slides that perhaps
Lewi s showed at one of these earlier neetings; |'m
not sure, but basically, the principles here is
that to establish causality, given an enpirica
associ ation, by supporting pharnmacol ogical activity
as a mechanism not by ruling out other causes.

And so, the evidence that woul d support a
phar macol ogi ¢ action is that the response
correlates with tenporally-varyi ng exposure; that
causal path biomarkers change in a nechanistically
conpatible direction, rate and tenporal sequence,
and we saw that when we | ooked at viral RNA and
CD-4 in the HHV area. And as Lew s pointed out,
learning trials and analyses are well-suited to
mechani stic interpretation of time-varying data,
and i ndependent causal evidence is still required.
Causal evidence fromthe sane random zed controll ed
trial doesn't rule out some sort of transience or
interaction. So again, the key point that he was

maki ng there is that causal path biomarkers need to
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change tenporally in a mechanistically conpatibl e
direction, rate and sequence.

So what are causal path biomarkers? Well,
that's illustrated on this cartoon here, and we
begin with the pathol ogy that influences the
physiology and ultimately the di sease progression
What is next incorporated into this concept is the
i dea that we have an intervention, and here, an
area that both Lewis and | were interested in was
not just to incorporate the drug but in fact
i ncorporate drug exposure, which represented both
phar macoki netics as well as patient adherence in
order to get better information, so the nodel that
was used for the intervention represented, again,
bot h i ndividual differences in pharmacokinetics as
wel | as patient adherence.

The phar macoki netics, of course, lead to
time bearing plasma concentrations, and then, what
we're looking for are biomarkers that change as a
result of the changes in exposure to the drug. And
of course, what is inportant in terns of really

t hen under st andi ng whether a bi omarker is, in fact,
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sonmething that we really want to continue to pursue
in nore detail is to | ook to determ ne whether we
see the correct tenporal sequence, which gives us
sone confidence that there is a mechanistic
i nvol venent of this biomarker in the physiol ogy and
ultimately in the clinical fact and in the disease
itself.

So let ne just go back and talk a nmonent
about causal path biomarkers as opposed to
bi omarkers in general. So causal path biomarkers
are those that serve as indicators of the state or
activity of the nmechanisns that connect the disease
to the clinical manifestations. They have to be
scientifically plausible based on our current
under st andi ng of the disease itself, and that was
certainly true with H V/ Al DS.

As know edge increases, the confidence in
the validity of the biomarker will increase,
especially when drugs in the sanme class or with the
same indication affect the same bionmarker, and
think this is an inportant principle. If we have a

bi omarker, if we have a di sease, and we have a
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bi omarker that's influenced by drugs of different
structures and different class, it really increases
our confidence that this particular biomarker
represents a causal path bi onarker, one that's
inmportant in the disease and in the di sease
progress itself.

More biomarkers will be useful in
devel opi ng nodel s of drug action, and again, causal
pat h bi omarkers need not be surrogate markers when
they're used for drug devel opnent decisions or as
confirmatory evidence of efficacy. And | won't get
off on that tangent for awhile; as you know, Lew s
and Carl Peck have been very interested in the
concept of using causal bionmarkers as confirmatory
evi dence along with fewer clinical trials.

So the credibility of these causal path
bi omar kers does depend on the state of scientific
know edge of the disease nechani sns, consistency of
the association with a clinically-approvabl e
endpoi nt and the bi omarker; proxinmty of the causa
path of the clinical endpoint. Cbviously, the

cl oser that biomarker is to the endpoint of the
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di sease, that gives us nore confidence in that
bi omar ker and then multiple bi omarkers changing in
the correct tenporal sequence, and again, this
al ludes to the concept of having perhaps multiple
mar kers that may be inmportant rather than just a
single marker, and again, simlarity of the
bi omar ker exposure and the clinical exposure
response when both are studi ed together, and all
that cane, as you saw, at the bottom of that slide
froma workshop that was held by CDDS a coupl e of
years ago, involving Carl and Lewis and Don Rubin
as well.

And this next couple of slides and tables
just was something that appeared in a paper that
was published fromthat conference by Carl, Don
Rubin and Lewis in dinical Pharnmacol ogy and
Ther apeutics about a year ago, just a table of
causal path biomarkers. Just highlight a few here
that are really already either biomarkers or
becom ng close to being surrogate endpoints and a
few others on this second part of the table of,

agai n, biomarkers that might well be those that
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could be qualified as surrogate endpoints.

So agai n, establishing pharmacol ogi cal
causality is really what we're trying to do here,
and what it basically neans is that if we start
with an enpirical association that we get from
preclinical or clinical studies, we establish
causality by directly supporting pharnacol ogi c
activity as the mechani smand not by ruling out
other causes. It's nore demanding, in fact, than
enpirical confirmation, and the evidence is this
establishing the credibility of those causal path
bi omar ker s.

Now, this is, again, a slide fromlLews
that denonstrates that one can, in fact, gather
i nformati on about biomarkers and causal bi omarkers
during phase two and phase three trials; in
particul ar, of course, Lewis, as | nentioned
earlier this norning, enphasized the |earning
el ements of the phase three trials that can be
carried out by I ooking, for example, as you see
fromthe slide here, at those surrogate prognostic

covariates, serial bionmarkers. PK conpliance,
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again, is enphasized here and then the use of
nmodel - based anal ysis as part of the process of
anal yzing not only phase two trials but al so phase
three trials.

One of the inportant things which | think
Lewi s contributed was his concept of learning while
confirmng, and | think again, this is a concept
which | hope we will see nore of in the whole drug
devel opment process. The point that he wanted to
make here was that when we | ook at confirnmatory
trials, which we usually think of as phase three
trials, we're tal ki ng about random assi gnnent,
pl acebo controls, clinical endpoints, baseline
covari ates, honogeneous patients and so forth, and
that's a typical outline of a design for a phase
three trial

However, if we add sone additiona
measur enent s, pharmacoki netic neasurenents in phase
three, conpliance in phase three, but inportantly
for the purposes of this discussion, seria
bi omarkers or other covariates that we can | ook at,

we nmay increase sonewhat the work involved and the
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number of patients involved, but in fact, what we
gain is considerable. And then, if we add to that
het er ogeneous patients that we begin to | ook at,
this individual patient therapy is, as Janet also
menti oned, we begin to have sonme nechani smfor
| ooki ng at responders and non-responders rather
than | ooki ng at a nore honmbgeneous group.

And then, specifically, an area that Lew s
and | have both been interested in is the use of
multiple different doses and potentially even
i ndi vi dual dose escalation trials to try to really
under stand the dose-response relationship. And the
point, again, to be made fromthis slide is that we
can do this in the context of a phase three trial
It may produce sone increase in the effort involved
inthe trial; it may increase sone of the tine
involved in carrying out those trials, but the kind
of information that we gain fromthis sort of
approach can really be quite val uabl e.

So the other point that | think needs to
be nmade is the issue of when is a surrogate ready.

And |'ve sort of alluded to that already in terns
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of the HV problem but | think we're al
confortable with the idea that the empirica
certainty is not highly necessary for drug
devel opnment deci si ons.

In fact, we want pharmacol ogic activity,
and we want mechanistic activity for those drug
devel opnment deci sions and for labeling, but | think
the nmost inmportant one that | want to focus on here
is that when we have great potential benefit al ong
with a high prior presunption of a positive
ri sk-benefit ration and the excessive cost of
obj ective evidence, those are really the kinds of
areas in which we really need to go ahead and | ook
at the use of alternatives to clinical outcomes in
terns of evidence for approval

And again, what Lewis tal ks about is that
confirmatory really should al so include | earning.
And this goes back even to an APS neeting back in
1998, in which Lewis described the sort of
situation in which enpiricismneeded to be bal anced
with the use of causal nodels, drug regul ation

demand, certainty and information; causal nodels
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are inevitably uncertain but highly informative, so
when do we use this sort of nodel, and when do we
use, in fact, surrogate nmarkers at an early stage,
when | esser certainty is permissible, as in
| abeling of the drug so that we can use nodeling
and sinulation and so forth to inprove our
know edge about |abeling, but inportantly, about
safety and efficacy when there's great potential
for benefit or high prior presunption, and
basically, again, a plug for the use of nodeling,
that nmodeling certainly can yield high certainty
when we have credible nodels and the correct
performance of sone of these tests under the nul
hypot hesi s, and that sort of gets into this other
area that | mentioned earlier this norning about
use of alternative statistical tests when one is
anal yzing trial data.

So, again, just froman academc
perspective, what do | see as sone of the next
steps that we need to take? This is actually a
slide that | took fromJanet's presentation a

coupl e of weeks ago at the ACCP neeting and what
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she said at that neeting about what we need in
bi omar ker devel opnent, data pooling, synthesis,
anal ysis, identification of what's known and not
known and gap analysis. W heard John tal k about
that, identifying what studies are needed to fil
those gaps and then doing the work and not just
standi ng on our heel s.

And as a final comment, | think that
basically, the public wants nore therapies at
reasonabl e prices. | think we've heard that over
and over again, and the high cost of drug
devel opnment is sonething that | think all of us
believe could be inproved by a nunber of approaches
that are part of the critical path docunent,
including the inplenentation of better surrogate
mar ker data or surrogate endpoint data.

I don't think the regulatory issues are
necessarily any longer a major inpedinent. | think
the regulations are in place to approve drugs on a
surrogat e endpoint basis, so we don't need to have
a lot of new legislation in order to nake this

happen.
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I think what we're hearing this norning
and what we're hearing in general is that the FDA
is very willing to nove forward with new
surrogates, that we don't need to think that
there's a resistance on the part of the FDA to do
this.

Substantial collaboration anong academ a,
i ndustry, and regul atory bodies will be necessary,
and | think John spoke to that very nicely. Al
I'd say about academia is that unlike the FDA and
unli ke the industry, we are not organized.

[ Laughter.]

DR BLASCHKE: And when | tal k about
academ a, who knows what | nean?

[ Laughter.]

DR BLASCHKE: There are a lot of us out
there. But | think that there are nmechanisns for
getting people to conme together for this kind of
i mportant activity.

And | think what 1've tried to illustrate
is that this past history with antiretroviral drugs

for HV indicates that such coll aborati on can occur
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and that it benefits all of the constituencies.
And we've already heard that there are already a
nunber of neani ngful collaborations underway and
that we really need to encourage and support these.

So I'l'l just finish with this: | think
the goal that we all have is not just another
proprietary bestseller but really to get through
some maj or breakthroughs, and | think that this

ki nd of approach that we're hearing about this

nmorni ng can help along that path. And I'Il stop
here, and | think we'll be ready to open it up
Thanks.

DR VEN TZ: Thank you, Dr. Bl aschke

Any qui ck questions before we take a break
and start the--

DR SI NGPURWALLA: | have a conmment.

DR VENI TZ: Go ahead.

DR SI NGPURWALLA: | enjoyed your
mentioning of causality, but | wanted to draw your
attention to the fact that there is a body of
know edge cal |l ed probabilistic causality which your

col l eague at Stanford, Supes, specializes in. And

file://IC|//Dummy/1104phar.txt (129 of 169) [12/13/04 10:51:18 AM]



file:///C)/Dummy/1104phar.txt

130

there are different interpretations. There is
somet hing called prima faci e cause; genui ne cause;
and a spurious cause.

I"'mwondering--and a | ot of information on
causality is rarely discussed in the literature,
the philosophic literature. And |I'm wondering if
the drug conmunity is | ooking at that particul ar
angle, and if it's not, I'mrecomending it.

DR BLASCHKE: Well, 1'd go back to the
comment that Janet nmade to your earlier coment,
and that is | think that bringing together people
with different expertise and so forth really does
add to the value, and if there's a reason for
col laboration, it's just exactly that kind of
reason, that we can't all know everything, and
there are plenty of experts out there in various
disciplines that | think we need to bring to bear
on these questions.

And | don't know themall, and | think
that's the kind of input that we need to have.

DR. DERENDORF: Very nice presentation. |

agree with everything you said. 1'd like to cone
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back to this definition or desire of a causal path
bi omarker. Cdearly, that's the nost desirable
situation. But | don't think it should be a
prerequisite for bionmarkers. There are many
exanpl es where there is no causal or no apparent
causal relationship. Think about devel opi ng of
benzodi azepenes based on EEG as a surrogate or
fentanyl derivatives, as Don has done.

So it doesn't necessarily have to be a
causal path, and it can still be operative.

DR. BLASCHKE: Well, | think we start with
enpiricism And what the acadenics can often
contribute to this is to nove that in the direction
of understandi ng the mechani smor the scientific
basis for the change, whatever it is, whether it's
a change in receptor, et cetera. | certainly don't
think it's a prerequisite, but it's something that
I think we do strive for is to really understand
how sonet hi ng works and why it works and the way it
wor ks.

DR DERENDORF: | think it has to be

reproduci bl e and predictive. | think--
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DR. BLASCHKE: U tinmately, absolutely.

DR. SI NGPURWALLA: | think your point is
very well taken, and that's why |I'm draw ng
attention to Supes' book on causality, where he
does cite spurious cause as an enpirically observed
phenomenon whi ch may not be the real cause, but
that's the best you can do. So again--

DR. BLASCHKE: Point taken. | agree.

DR VENI TZ: Ckay; then, let's take our
break. W'l reconvene at 11:00 and start a
general discussion of the topic.

[ Recess. ]

DR. VENI TZ: Ckay; before we start the
Comm ttee discussion, | wuld like to ask Dr. Lesko
to kind of give us our charge, what kind of
feedback you would like to get by the Conmittee.

DR. LESKO kay; thank you, and I'Il try
my best to lay out sone structure for the
di scussi on.

A couple of--1 mean, we've heard some very
interesting presentations this norning that | think

| ay the groundwork and help us tee up what anounts
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to a newinitiative in the world of biomarkers and
surrogate endpoints. Sone of the thoughts | had
with regard to the Commttee di scussion would be
knowi ng what you know fromthe presentations, what
are your thoughts on what FDA can do to assure that
we gai n sone normentum behind this project and nove
it forward?

Let me continue with a few others that we
can keep on the table: what does the Commttee
think industry can do to facilitate the proposa
that we've tried to lay out collectively here this
nmorning? And finally, what can acadenia do?

Anot her issue woul d be what didn't you
hear today in the area of the biomarkers? What was
m ssing fromthe presentations that may be on your
mnd with regard to advancing this field in the way
that we've tal ked about ?

Dr. Blaschke in his presentation
mentioned, in a sense, a nmeans to an end, but the
means to the end was not a linear process in the
area of AIDS. It was a process that at the end

wor ked out. But the question would be, and maybe

file:///C|/Dummy/1104phar.txt (133 of 169) [12/13/04 10:51:18 AM]



file:///C)/Dummy/1104phar.txt

134
sone di scussion can occur around this, is that the
way it's going to be? |Is that the way it has to
be? O can there be a nore systematic way, if we
were to think of the problemof the A DS again and
then think about how that could be noved forward?
Is it possible in the current environment to do
that in a systematic way?

We didn't talk about this too much in the
presentations, but there was the |ist of biomarkers
that was in one of the slide sets that cane from
the CDDS wor kshop on bi onarkers, and there were
many bi omarkers there listed side-by-side with
clinical outcones. And one of the thought |I had is
does the Committee have any specific ideas on what
we woul d now call biomarkers that would be in close
proximty either in a causal way or even in an
enpirical way to a clinical outconme, and what coul d
be done to close the gap between the bi omarker and
the surrogate endpoint in terns of predicting
clinical outcone?

A coupl e of exanples of what | nmean: one

exanmpl e woul d be bone mineral density; that is, a
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causal path biomarker for fractures and reduction
in fracture rate. Bone mineral density is used as
an approvabl e endpoint for a claimof prevention of
osteoarthritis, but it is not used as an endpoi nt
for an indication of fracture rate reduction. So
there's a gap there. Wat kind of data would be
needed to nove biomarkers in specific therapeutic
areas to further along towards the surrogate area,
and how coul d those sort of gaps be identified in
terms of what we know and how we night get the
addi ti onal data?

A coupl e other exanples: gastric acid, a
causal state biomarker; can it be advanced with
addi tional data, data m ning, new research to
becone a surrogate endpoint for additional clinica
approvals. Third exanple, just to stimulate sone
thinking, H pylori eradication and its useful ness
in terms of duodenal ulcer recurrence and things of
that sort.

So anyway, |'Il just pause here. | think
there's a couple of things on the table that maybe

we can get sone discussion going, and there is no
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boundaries on the discussion. There's a |ot of
possibilities, but I just wanted to throw out a few
things for the group to think about and to kick
around.

DR. VENI TZ: Ckay; any coments by the
group?

Jeff?

DR. BARRETT: Larry, | wanted to address,
you know, the point about the systematic approach
relative to maybe the convol uted path. One of the
things that struck nme, and we tal ked about this
briefly, was a ot of the enphasis is focused on
the early stage di scovery processes involving
bi omar ker identification and evol ution through the
devel opment process, but it strikes ne that another
area of focus could be fromthe back end as far as
wor ki ng wi th thought weeders relative to the basis
for an approval

I think we seldomare in areas where it's
compl etely unknown what is going to constitute the
basis for an approval. So fromthe standpoi nt of

| ooki ng at those study designs, criteria both
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statistical and clinical that constitute the basis
for an approval, what woul d those decision makers
at that stage like to see at the earlier stage to
show some | evel of association between a narker to
be named and that basis for an approval

So, you know, perhaps there could be a
meeting in the niddl e of the biomarkers that get
advanced at early stages relative to what is
ultimately going to potentially be a surrogate
marker. So that was one thing that struck me. And
the other thing that |I thought was an interesting
poi nt was acceptance criteria on naking
generalizations. W talk about enpiricisma |lot as
perhaps being a dirty word here, but | think the
expl oratory nature of the biomarkers has to be
there at the early stages, and it's very rare that
a conpany will invest in studying a biomarker
wi t hout some justification or rationale, so
simply feel that for the npbst part, that is in
pl ace, but there has to be some criteria by which
we nake those generalizations, when, it's okay,

when it's not.
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So that kind of acceptance criteria on
generalizations will help you, | think,
differentiate conpound-specific nechanismrel ated
bi omar kers versus things that nay be associ ated
with a class.

And then, | think the other point | wanted
to nake was just to be able to differentiate
bet ween the neasurenment detection issues relative
to the response neasurenent issues associated with
observational and exploratory versus a confirmatory
test. Those pieces, | think, really need to be
conpartmental i zed and focused on if we're going to
nmove forward.

DR. VENITZ: Comment that | had in my mnd
the crux, as far as it relates to conming up with
surrogate markers is this mx of using enpiric
evi dence and mechani stic evidence in the right mx
to convince ourselves that we have either lots of
enpirical evidence on the Prentiss criteria, which
means it's going to be very difficult to actually
do that short of doing clinical outcone studies; at

the sane tine, what is the | evel of evidence that
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you need mechani stically to convince oursel ves that
those biomarkers are related to the causa
pat hophysi ol ogy in the di sease?

So | think one of the things to focus on,
in my mnd, at |east, would be what evidence, what
burden of evidence do we put on nechanistic
information? Just like we classify right nowin
clinical treatnent, therapeutic treatments, the
evi dence to support individual treatnments? Let's
come up with criteria to assess what nechanistic
evi dence do we need to argue that a biomarker is
nmore likely than not related to the causal path?
don't think we have had that discussion, and it nmay
be a matter of just going through a couple of
exanpl es.

We had a sinilar discussion |ast year when
we tal ked about the pediatric decision tree, where
one of the key questions is is the disease simlar?
Wel |, what evidence do you need to support the
contention that the disease is sinmlar in pediatric
and in adults?

And you're getting back to the sane issue:
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short of doing enpiric studies, which neans it's
very expensive and very long-termdoing it, what
mechani stic studies, at what level, in vitro, in
vi vo, animals, what have you, do you need to
support that hypothesis? So | think we really need
to think about how we eval uate nmechani stic evidence
to support transition frombiomarkers to surrogate
markers no matter what the ultimate qualification
woul d be Iike.

DR STANSKI: Yes, | think that's a very
good point. Cbviously, at sone level, this is
going to be marker and intervention specific.
However, we could, | think, nuch nmore exploration
of the general principles on the mechanistic side
could be done to provide a general framework, and
think that's what we were tal king about earlier,
that perhaps we can engage in a discussion about
the general framework for doing this; nmaybe using
exanples is a good idea. Wat do you actually
mean? And what |evel of evidence is acceptable
that sonething is on the causal chain?

There are so many vari abl es that probably
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I was talking to R ck Pazdur at the break, and we
tal ked about, you know, for the serious and
life-threatening illnesses, because we have the
accel erated approval mechani smthat was spoken
about earlier, then, the tol erabl e degree of
uncertainty is greater. You accept greater
uncertainty, because you can pull the drug back,
and you' re expecting those confirmatory studies.

I think depending on your priors, the
priors that you have are extrenely inportant in

this analysis. And, you know, whatever we did or

did not know about H'V, we were pretty sure it was

an infectious di sease, and we have a very good
nodel about eradication or, you know, suppression
or mcrobes or viruses and the relationship to

di sease progression in many infectious diseases.

And so, we had very strong priors about that doing

that woul d be successful in hel ping control HV

di sease

And that's very different in each kind of

di sease area we're tal king about. But a genera
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di scussi on of that would be hel pful

Now, getting to the other end, which was
just raised by the previous coment, on the
acceptance end, the regulatory acceptance end, |
think we also need to wite specific guidance,
because a surrogate doesn't stand alone. It has to
be enbedded within a trial design. There have to
be quantitative limts on what success nmeans as far
as the duration of the trial, the kind of
observations, the analytic validation that has to
go on for the particul ar neasurenent and so forth
and so on. So there are a |ot of specific,
condi tion-specific things that could be tal ked
about at a disease-specific area as well.

DR VENI TZ: Wl fgang?

DR SADEE: | think that maybe a
compi l ation of a few exanples woul d be useful in
where it's becom ng very clear what we need to do
and others that are not so clear. And so, one
exanpl e would be the growth factor receptors and
tarsin kinases that are increasingly targets for

cancer chenot her apy.
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And so, you al ready have--you know about
the mechani sm the expression or the nutations in
these target genes are inportant. |n many cases, Yy
you can inhibit these target genes, and nothing is
happening. And so, it becomes exceedingly
important to define the criteria by which we go
forward, and that's a whole class of conpounds that
comes to the fore, and | think that would be a very
useful nechanismto set up a rational approach from
t he begi nning, because we are only | ooking at the
tip of the icebergs in terns of the types of
conpounds coning along the |ine and which ones w |l
be useful, and with EGFR inhibitors, only 15
percent responds, and that's correlated to certain
mut at i ons.

But maybe not always. And so, that's one
class that requires a clear set of guidelines that
one can use in order to take maxi mal advant age of
this over the next five years.

DR. VENI TZ: Another conment relates to
the fact that you are advocating to find nore

safety markers, which | think we all woul d agree
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with, but a lot of safety issues are not
necessarily related to the primry mechani sm of
action of the drug. So I think nost of our
di scussion so far has really focused around the
mechani sm of the drug and the pat hophysi ol ogy of
the di sease, which may or may not be related to any
safety issues.

So | think there should be a separate
initiative, if you like, to ook at potential
safety markers for hepatotoxicity, and things that
are very difficult to, at this stage at least, to
predict. So maybe we can get away fromthe true
and tried serumtransam nases. So safety markers
tonme is adifferent domain to | ook at, because it
does not relate to the mechani smof action of the
drug. It may or nay not relate to the
pat hophysi ol ogy of the di sease.

DR STANSKI: Yes, we agree with that, and
in fact, safety biomarkers, safety markers in
general have had a different evidentiary threshold
conpl etely than what we're tal king about for

evidence of clinical benefit. So it is really a
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different gane entirely and probably can be pursued
separately but probably is equally inportant.

DR WATKINS: Just to expand on that, you
could imagi ne a treatnment for osteoporosis that you
coul d show was effective in 20 people with the
right genotype, with the right surrogate marker
But until the issue of safety and particularly
i diosyncratic reactions is solved, even if the FDA
were willing to allowthat to go to sone
post marketing surveillance, you know,
aftermarketing, the medical -1egal environment in
the United States, | think, would be a powerful
argunent for the conpany to go ahead and study
t housands of people for a long period of time
anyway.

So all the advantage of the efficacy
surrogate markers would be lost until there is some
ki nd of an understanding or progress nade in safety
bi omar kers

DR. MCLEOD: Sticking on the theme of
safety, safety does represent an area that all

three of the stakehol ders that were nentioned have
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commonality. And it's probably the only area where
there is conmonal ity across all the companies.
mean, if you're interested in cancer, you may nhot
care about bone disease and vice versa. There are
some | arge conpanies that try to do everything, but
many do not.

And so, it nay be as a proof of principle
for pushing this concept forward that that woul d be
the right framework, if nothing else to try to
standardi ze things, because it's starting to happen
to a bit. W, inthis Committee, have spent sone
time on surrogate safety markers |like Qr
prol ongation, et cetera. And there's somne--but
there's also a | ot of those areas that are very
different fromconpany to conpany, and maybe they
want to stay that way. But it is one area of
commonal ity.

On the efficacy side, people usually care
about a snall nunber of things, and that's going to
make it very hard to get people on the sane page,
even just programmatically.

DR VENI TZ: Hartnut?
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DR DERENDORF: Well, I'mnot so sure if
it's really a difference, at |east not
conceptually. | think what we're trying to do with
the biomarkers, we're trying to find sonething that
is easy to nmeasure to replace it with something
that's hard to nmeasure and do it in a faster way to
predi ct what we would get if we do the hard thing.

So a good example for a safety biomarker
that fits in that nold is cortisone suppression for
i nhal ed corticosteroids is a great predictor for
| ong-term osteoporosis or growmh retardation in
children, studies that would take years to do; you
can do it in a single dose study and have a pretty
good idea how that product will performin
long-termuse. So | think conceptually, it's the
sanme thing. The issues, obviously, are different.

DR GACOMN: Yes, | just want to
anplify on the safety biomarkers, | think it's a
really good nodel for bringing together a
consortium of people from academn a, FDA and
industry. First of all, if it's a rare adverse

event, it requires |arge popul ations, |arge
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clinical populations. | think Paul is
participating in the drug-induced hepatotoxicity
NI H- sponsored network, right? And that's one that
requires a |l ot of people together, but this could
bring together industry, academ a, and all of that
around safety biomarkers, so | just want to second
t hat .

I also want to say on the efficacy
bi omarkers, one thing | think that FDA could do is
bring together people fromdifferent
di sease-related or treatnment-related groups to talk
about the issues in those particul ar
treatnment-rel ated groups, because | do feel that
the bi omarkers in each group may be very different,
and it would be nore conceptual to think about them
i n group-by-group, disease-by-disease.

DR VENITZ: Oher coments?

DR LESKGO Yes, just to throw out another
thought, and it actually sonmewhat relates to our
di scussi on yesterday of predictive tests in the
context of irinotecan. At sonme point in tine,

we're going to have to conme face-to-face with the
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statistical issues that revolve around the
bi omar ker and the predictiveness of it. And
yest erday, when we were tal king about a
phar macogenetic test, we were tal ki ng about the
probabilistic nature of the test and attributes of
the test that convey its ability to predict
sonmet hing. We tal ked about sensitivity,
specificity, predictive values, l|ikelihood rati os,
et cetera.

And there seened to be some common ground,
or at |east we could probably, with nore
di scussi on, reach a common ground on the
performance of a test that would be generally
acceptable. So it gets ne around to the question
is an approach or a framework that has been used
for the predictiveness of diagnostic screening or
other types of tests appropriate for biomarkers?
O is the statistical sort of framework for what
we're tal king about in place already, or are there
needs for new statistical nodels to deal with this
probl enf

Dr. Wodcock nentioned the Prentiss
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criteria. That was one nodel. But do we need to
be t hi nking about new statistical approaches, new
ways of expressing predictiveness of biomarkers, or
are we sort of satisfied with where we are on that,
and that may be for Marie and Davi d.

DR DAVIDIAN. Wll, there is a lot of
work in the statistical literature; there has been,
in fact, recently, as we speak, in trying to sort
of refine the--the Prentiss criteria are, let's
face it, very stringent criteria, but they do |ay
out the, | think, what's the key issue for a
surrogate, which is that you want the effect of the
treatment on the surrogate to--the effect of the
treatment on the clinical endpoint to be seen when
you paw the treatnent, you know, through the
surrogat e.

So, | mean, | think that is the key issue
there. Now, how you go about quantifying that and
characterizing that, | think, is what you're
tal ki ng about. How do you actually do that? And
there's been various proposals that are out there

to do so. | think totry to get a perfect
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surrogate i s inpossible, as has al ready been
ment i oned.
But | think in the context of this sort of
di scussi on here and bringing in mechanistic
consi derations and so on, | think there would be
additional work to be done, and | think bringing

statisticians in fromthat point of view would be a

good thing. | mean, nost of the work in the
statistical literature now, in fact, all of it is
totally enpirical. It's trying to cone up with

enpirical nodel s and ways of characteri zing
surrogacy and based totally enpirically.

So | think that's where the new work can
be done.

DR JUSKG The discussions this norning
were extrenely good and very informative, and as a
menber of this Committee, | very nuch encourage al
of the participants to continue evolving this area.
One thing that is adm rabl e about what conpani es do
i s when they screen drugs, they often use receptor
systens and ani mal studies, and eventually, they

get to a study conmonly call ed proof of concept, a
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phase 2-A type of study, where they then nay try to
utilize a vast array of potential biomarkers to see
whet her or not the drug has any activity that's in
concert with its basic nmechani smof action that
they understand it to be. And then, nany nore
studies are pursued after that.

One thing that's frustrating to ne in
academ a is this huge vault of information
accunul ated by conpanies in diverse areas,
including all of these kinds of bionmarkers that
they' ve neasured. The FDA may be aware of part of
it, but there's probably an i mense anount of
information that's lost to the general scientific
public that could be better harvested if there was
sonme concerted activity through this type of
organi zation that's being proposed here.

So | just want to voice that degree of
frustration and encouragenent towards coll ecting
sone of this information in a nore systematic
manner .

DR SI NGPURWALLA: | was going to respond

to your question. | think |I've already said a few
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things, and I'mjust going to repeat them

You tal ked about nobdeling and simulation
in one of your slides, MNS. That's the kind of
stuff you hear at the Pentagon all the tinme, and
that's good.

[ Laughter.]

DR SI NGPURWALLA: | think one of the
things that you may consider in this context of
mar kers is the stochastic process nodels. You
don't want to look at themin a very traditiona
statistical framework. You want to look at it in a
dynanmi ¢ way. Markers evolve dynam cally; diseases
evol ve dynami cally. They're correlated and what
ki nd of inference you should do and what kind of
confirmatory studies are needed is sonething that
needs to be researched and worked.

| also hear the word nechanistic nodel s,
mechani stic considerations. | would hope that
you' re | ooking carefully into Bayesian net hods,
whi ch conbi ne both the know edge of nedici ne and
what ever have you with enpirical evidence and try

to put the two together.
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And lastly, | would suggest that when you
have t hese panel s of people |ooking at various
things, | would encourage you to go out of the
normal unbrella and | ook into other disciplines.
And | just don't have in mind engineers. |
strongly suggest you |l ook into the phil osophers.
They wite a lot on causality; in fact, there are a
| ot of books on causality witten by phil osophers.

I think also, you should |look at ethicists
and people who | ook at noral issues. So | think
you shoul d expand your unbrella of expertise to
i ncl ude some other cultures and characters.

DR BLASCHKE: | want to come back to a
question that you raised, Jurgen, and al so a point
that Marie nade. And that is nmaybe one of the
principles of surrogate endpoints and part of this
qualification process is that you have an
advantage, in fact, if there are multiple drugs to
treat the same condition. |f you're getting the
same effect when you're using drugs, working
t hrough what are believed or hypothesized to be

di fferent mechani sns, yet at sonme point, their
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effect on a surrogate is consistent and al so then
consistent with a clinical outcone, it gives you a
| ot nore confidence that this surrogate is, in
fact, not an epi phenonenon of sone sort but, in
fact, is a causal path marker that could be used as
a surrogate endpoint.

So perhaps when we're trying to think of
sort of general principles and so forth of things
that make a biomarker nore likely to qualify as a
surrogate endpoint, | think the fact that it
coul d--and that could even work with new chemni ca
entities. | nean, even if it's a first in class.

I nean, sonebody nentioned earlier that maybe it's
hard for a first in class conpound to be approved
on the basis of a surrogate endpoint, but in fact,
no. |If that surrogate has been proven for severa
other drug classes, it may even be a stronger

evi dence that this new drug about which maybe has a
new nechanismis ultimtely working through that
same pathway to produce the beneficial effect in

t he di sease

DR. STANSKI: Bill Jusko nentioned the
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sequestering of information. 1'd like to ask
peopl e who work within the pharmaceutical industry
to what degree is this preconpetitive know edge and
prevention of sharing to do patent issues and
competitive advantage sonething that can be
overcone? O is that just areality of a
for-profit industry, or for the sake of noving this
concept forward and having nore efficient drug
devel opnment, how can that barrier be broken?

DR. VENI TZ: Wuld anybody care to
comrent, or was this a rhetorical question?

DR STANSKI: Well, soneone in the
i ndustry nust think of this and to be able to
respond to it, I'd hope.

DR VENI TZ: Go ahead. Can you introduce
your sel f?

MR WEBSTER. |'m Chris Wbster. |I'm
director of regulatory strategy and intelligence
fromMIlennium and |I'm speaking for nyself here.
I'"'mnot speaking for the industry, but perhaps ny
views are, because |'ve been involved in sone of

the wor ki ng groups, may be useful to you at this
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poi nt .

Qovi ously, everybody is very aware of the
topicality of this issue relating to the
publication of clinical trials, and there has been,
as you know, an initiative published by PhRVA to
put up clinical trial data in a public place for
patients and physicians and others to see it.

I think what you're tal king about here is
sonet hing nore far-reaching than that, and it's
not, | think, a--you know, this is not the first
time | think the industry has becone aware of it.
I"lI'l refer you, for exanple, to the comments of Dr.
Kalif at the Science Board last April, where he
agai n touched on this point, and so | think we are
aware of it.

I think that it's probably not inpossible
to be done, but | think that there would need to be
sonme kind of really high I evel working group to
really look at very sensitive and difficult issues
related to intellectual property and ways in which
i nformati on could be perhaps shared in an anonynous

way, in a generic way so that it wasn't identified
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with particular conpani es or particular drugs but
per haps could be useful for the purposes of
scientific research

And per haps sone degree of parallel to
that is the creation of voluntary data subm ssions
for pharmacogenom ¢ data which, of course, was
publ i shed by the agency just about a year ago now,
and so perhaps, that mght be to sone extent a
nodel for this.

I think it's very difficult, though; I
don't want to project any illusions about this that
it would be easy, but | think perhaps it's a
conversation which the industry m ght be ready to
have. Thank you.

DR LESKG Yes, Chris, while you're
there, you did nention the voluntary genonic data
subm ssi on pathway that the agency created, which
was ki nd of a groundbreaker in many ways, and
know you were part of that with the working group
and the workshop. SO really, my question is do
you see a difference between a simlar pathway for

nongenom ¢ bi omarkers as we set up for that
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particular reason? W set it up for genonic
bi omarkers, but is there any reason why it couldn't
be utilized for getting some of the information
that's sequestered in sone of these areas to submt
to a group separate and apart as we've set up the
i nterdi sciplinary pharnmacogenom ¢ review group to
do the evaluation of these and begin to synthesize,
really, a greater association with the clinica
out comes and so on

MR WEBSTER: Yes, | think that's why |
suggested it could be a nodel, and personally, I
mysel f, don't think that there is a qualitative
difference there. But | think that in the sense
that genomics is a new science, a new technol ogy;
its application to drug devel opnment versus drug
di scovery is sonmething that is perhaps newer; and
al so, the fact that there was kind of this safe
har bor concept around the subnm ssion of data, al
of those were, | think, if you like, naterial
facts.

Now, as | say, | think it perhaps is a

nmodel which we could explore, and if, perhaps, in
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the context of this norning' s discussion, the
agency were to create sone parallel to the |IPRG but
whi ch al |l owed conpanies to cone in and discuss a
broader context of biomarker research with the
agency, and if that was part of the entire, if you
like, ganme plan, then, | think that mght be a
| ever to nove this forward

DR. VENITZ: Wl fgang?

DR SADEE: There are actually comnpanies
out there that make their business to conpile vast
anounts of data of that very nature, for instance,
lconics. And you not only have array data; you
have 500 assays avail able for the 500 common drugs
used, and so, that's a business nodel by itself.
And | woul d strongly suggest that we get this type
of folks involved in the process, because they have
al ready integrated nuch of the information one
would Iike to use, actually.

DR BARRETT: Larry, | wanted to cone back
to your initial question about the statistics. 1In
the di scussion yesterday, when we got to | ook at

sonme paraneters associated with sensitivity,
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specificity, and predictive value, ny coment to
your question was | don't think |I've seen enough of
that across different therapeutic areas to where
you coul d make an assessment of that, and they seem
to be very reasonable and applied netrics.

The question | had is, you know, it would
seemto be a good exanple where you could use sone
nmodel i ng and sinulation to | ook at what woul d those
metrics look like if you had good association or
bad association, if you had a high preval ence rate
or low preval ence rate, as well as if the
phar macoki neti cs were predictive of the bionmarker
or not.

It would seemto be that you could | ook at
the performance of these characteristics al nost
i ndependent of their application to define whether
or not they were reasonable to look at. But to
answer your question, | don't think we've seen
enough of it in a standardized manner, which is,
again, part of the problem of having enough of a
data set to | ook at across therapeutic areas.

DR. DERENDORF: | |iked the proposal that
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we' ve heard many tinmes this norning on

col | aborati on between industry, FDA and academ a.
But | think there is a big problemcom ng our way,
and that is that we are not training enough
scientists in this field. There is a shrinkage of
clinical pharmacol ogy prograns, pharnmaconetrics
prograns, a |lack of funding in acadenmia, and this
will be a problem And | think industry really--I
feel it's in their ow interest to maybe help
academia a little bit in establishing systens, how
we can provide the training. It's going to be a
probl em ot her wi se.

DR. WATKINS: Sorry, just to bounce around
alittle bit, but in the issue of getting companies
to cooperate and sharing data, |'maware of one
initiative which is the International Life Sciences
Initiative that's been going on for several years
where participating conpanies are subnitting
preclinical toxicity data and safety data in man in
a blinded fashion, creating a database to | ook at,
you know, markers of predictivity fromaninals into

man, so that there's at |east one precedent for
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t hat .

The other thing | thought | would just
mention is what Cathy brought up, which is the
drug-induced liver injury network as a potentia
for collaboration with industry and the agency.
This is funded by the NTH and the NIDDK in
particular. And these five centers, which cover
about 12.5 million lives, are prospectively
enrolling into the study people who have clinically
significant toxicity due to any drug. And in
addition, they're getting genonic DNA and
imortalizing | ynphocytes and getting serum and
|liver wherever possible; we're also creating a--and
I"mchair of the steering commttee--creating a
registry, and the people agree to be contacted up
to 20 years to undergo genotype/ phenotype
correlation studies in focused clinical centers so
that, you know, that seens to ne a very nice
potential nodel for industry to participate;
obviously, we'll be finding out things about their
drugs before they know them and |I'msure we'd be

open to any kind of collaboration that could cone
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down t he pipe.

DR. D ARGENIO  Yes, this coment al so has
to do with databases and bi omarkers. One of the
real challenges in devel opi ng these causal paths
that are mechani stic-based bi omarkers is
under st andi ng them and di sease progression. And
that is a real challenge, but there certainly are
data out there on just general npdels of disease
progression, at |least one would think, in the
post mar ket area, and those data would hel p inform
you know, the relevance of biomarkers to foll ow
di sease progression

DR. CAPPARELLI: | think the last two
comrents al so focus back on the issue of |ooking at
the surrogate marker going backwards as well. You
know, one of the issues, even with the disease
state, this is a dynamc issue. You know, | ooking
at HV as the exanple, working in pediatrics, the
surrogates don't work exactly the sane.

And so, | think there will be sort of an
evol utionary process of understanding the

relationship, and that is a huge data m ning and
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iterative process of working that forward, so, you
know, the concept of |ooking at some key areas,
especially ones where the clinical endpoint takes
so long to devel op, and we may have good
mechani stic reasons to think we have sonething that
occurs rapidly that we can neasure.

And that was the other aspect of HV, that
the whole research really showed that it wasn't
such a static disease that takes a long tinme, and
we can see the effect of drugs very rapidly, and
that time differential was, | think, extrenely
important in bringing that forward froman industry
and acadeni c standpoint to utilize these tools.

DR. VENITZ: Any other comments, perhaps
on the recomendations that Dr. \Wagner tal ked about
with respect to setting up conmittee structures to
manage the process?

[ No response. ]

DR VEN TZ: Any other comrents?

[ No response. ]

DR VENI TZ: Then, | guess, |'m/l ooking at

you, Larry, as the final conment.
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DR LESKO So, | guess that neans it
brings us to the end of the road--

DR VEN TZ: Right.

DR LESKO --for this neeting, and the
closure is stated as a summary of recommendati ons,
and before | do that, 1'd like to not be remiss in
acknow edgi ng the people that hel ped put this
committee nmeeting together, and |I'm specifically
referring to Hlda Scharen, who's sitting next to
Dr. Venitz; Karen Sunmers, who was behind nme for
most of the neeting, | guess keeping nme in line;
I"mnot sure why, and Bob King, who has been
hel pful in getting all these materials out to the
Conmittee and ny col |l eague to the left, Peter Lee,
who did a |ot of the coordination of it.

We didn't make it easy for this crowd this
time around. We really inmposed upon their
adm nistrative support, and | really appreciate
their flexibility in neeting deadlines and going
the extra mle to get everyone who participated
cleared appropriately and within the | awns.

As far as the summary of recomendati ons
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goes, | suppose the sunmary is really captured by
the voting that the Committee did on the yes and no
questions that we posed yesterday in particular,
and there really isn't much nore to conment on
those questions, because | think they did speak for
t hensel ves, al though the discussion in between the
various questions were very useful to us in
illumnating the vagaries that we're dealing with
in some of these areas, in particular, the area of
transporters and mnultiple inhibitors.

VWhat was particularly useful to us was
what | said yesterday: voting aside, the val ue of
this neeting, the added value of this nmeeting is
really in the areas that surround the discussion of
the issues. And the discussions in this Comittee
meeting were very hel pful to us in hel pi ng shape
our way of thinking about pharnmacogenetics, drug
interactions and biomarkers, and | think that's why
we cane here together

I really enjoyed this neeting. It was
quite an interesting intellectual debate. The

menbers, even late last night until 6:00, were
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fully engaged. | did miss the after-neeting
di scussion last night, but I"'msure it was al so
very intellectual, but you were willing to work
hard and late night, and | want to express ny
thanks on ny behal f, and as Dr. Wodcock had to
| eave to go downtown, she asked nme to express her
appreciation to the hard work that the Conmittee
did on her behalf as well.

Well, | think this neeting, we really teed
up some new i ssues and sone chal |l engi ng topics,
some of which, of course, haven't been resol ved.

We didn't expect that: transporters, the

bi omar kers, the surrogate endpoints, and | hope al
of you really look forward to further neetings,
where we hope to discuss these issues in nore
details as our thoughts cone together and as nore
data becone avail abl e.

So in closing, | would Iike to express ny
t hanks, thanks on behalf of the dinica
Phar macol ogy teamthat worked to bring the topics
to you. O course, all of the presenters and to

all of you for your tine and public service and
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providing us the intellectual firepower that we
need to resolve these issues. So have safe travels
hone; thank you, and I'll turn it back to the
chair.

DR. VENITZ: | agree. | thank everybody
for participating; wsh everybody a safe trip honeg,
and the neeting is adjourned.

[ Wher eupon, at 11:42 a.m, the neeting was

concl uded. ]
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