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PROCEEDI NGS
Call to Order

DR. JUSKO Wl conme everyone. M nane is
WIlliam Jusko. | am Acting Chair of this
conmittee. W are calling to order the Cdinica
Phar macol ogy Subconmittee of the Advisory Conmmittee
of Pharmaceutical Sciences.

Dr. Lesko will be describing the
functioning of this committee in a short time, but,
as a way of beginning, | would like to have
everyone introduce thenselves. Let's begin over
there with Peter Lee.

DR LEE: | amPeter Lee with the Ofice
of dinical Pharmacol ogy and Bi opharmaceuti cs.

DR. LESKO Larry Lesko with the Ofice of
Clinical Pharmacol ogy and Bi opharnaceutics in CDER

DR VENI TZ: Jrgen Venitz, Virginia
Conmonweal th University, currently on sabbati cal
with FDA.

M5. WNKLE: | am Helen Wnkle. | amthe
Director of the Ofice of Pharmaceutical Science.

DR DERENDORF: Harnut Derendorf,

Uni versity of Florida.
DR. SHEINER: Lewi s Sheiner, University of

California, San Franci sco.
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DR CAPPARELLI: Edmund Capparelli
University of California, San D ego.

M5. REEDY: Kathl een Reedy, Food and Drug
Admi ni strati on.

DR. McCLEOD: Howard Mcd eod, WAshi ngton
University, St. Louis.

DR LALONDE: Richard Lal onde, Pfizer
d obal Research and Devel opnent.

DR HALE: Mke Hale, G axoSm thKline.

DR JUSKG Thank you. W have two
menbers who nmay be in contact by phone; Dr.
Wl f gang Sadee from Chio State University and Dr.
Mary Relling from St. Jude Children's Research
Hospital. The other nenber, Dr. Flockhart, was
unabl e to attend today.

Kat hl een Reedy will now read the conflict
of interest statenent.

Conflict of Interest

MS. REEDY: This is the acknow edgnent
related to general matters waivers for the dinica
Phar macol ogy Subconmittee of the Advisory Committee
for Pharmaceutical Science on COctober 23, 2002

The foll owi ng announcenent addresses the
i ssue of conflict of interest with respect to this

meeting and is nade a part of the record to
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precl ude even the appearance of such at this
meet i ng.

The topics of today's neeting are issues
of broad applicability. Unlike issues before a
conmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.

Al'l special governnment enployees and
federal guests have been screened for their
financial interests as they may apply to the
general topics at hand. Because they have reported
interests in pharmaceutical conpanies, the Food and
Drug Administration has granted waivers to the
fol |l owi ng special governnent enpl oyees which
permits themto participate in today's discussions:
WIlliamJ. Jusko and Lew s Shei ner

A copy of the waiver statements may be
obtained by submitting a witten request to the
Agency's Freedom of Information Ofice, Room 12A30
of the Parkl awn Buil di ng.

Because general topics inmpact so nmany
institutions, it is not prudent to recite al
potential conflicts of interest as they apply to
each menber, consultant and guest. FDA

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

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 interest of fairness, that they address
any current or previous financial involvenment with
any firm whose product they may wi sh to coment
upon.

DR. JUSKO  Thank you, Kathleen

Everyone on the conmittee has a copy of
the agenda. The schedule for the agenda is laid
out quite clearly. In relation to what is
schedul ed, at this point there is no one who has
come forth to nake presentations for the Open
Public Hearing so will have the possibility of
additional time for discussion or the possibility
of moving lunch to an earlier tine.

The first thing on the agenda this norning
wi Il be welcom ng statements by Hel en W nkl e,

Acting Director of the FDA
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W&l cone

M5. WNKLE: Thank you. | would |ove to be

Acting Director of the FDA. It is only of the
O fice of Pharmaceutical Sciences. Dr. Mdellan
m ght have some objections to that.

| do want to wel cone everyone to the
committee. This is really an exciting day for us.
Larry and | have had the dream of having this
subcommittee for quite a long tine now and it is
really good to see it cone to fruition. W think
that the conmittee will be an excellent way to
di scuss a nunber of really inmportant issues that
are focused on clinical pharmacol ogy and ot her
topics around that, and then be able to take those
i ssues to our advisory conmttee for further
recomrendati on and di scussi on.

| especially want to thank Dr. Venitz.
Dr. Venitz has been on sabbatical with us for the
| ast few nonths and has hel ped get this
subcommittee up and running. Wen he is through
with his sabbatical, he will then beconme an active
menber of the subcommittee. It is through his
efforts and Larry's and others in his office that
this subcommi ttee has been set up.

I amgoing to keep nmy comments extrenely
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short because it is a very, very |long agenda here
and | know you have a lot to acconplish and talk
about. But | |look forward to the discussion today
and | look forward to future neetings of this
subcommi ttee. So thank you all

DR. JUSKG Thank you

Presenting at this point is Dr. Lesko,
Director of the Ofice of Cinical Pharnacol ogy and
Bi ophar maceuti cs.

Introduction to Meeting

DR LESKG | would also like to extend a
warm greeting to all of the new nenbers of our
Clinical Pharnmacol ogy Subcomittee and al so the
guests that have agreed to conme. W really
appreci ate your accepting the invitation to
participate in this commttee neeting and on the
committee, itself. As | |ook around the room |
recogni ze the talent that we have assenbl ed and the
fact that all of you are busy in your own worlds,
but to take the time and agree to participate in
this conmmttee is extrenely exciting and we
appreci ate that.

[Slide.]

The Advi sory Committee for Pharmaceutica

Sci ences has a nunber of subcommttees that focus
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11
on specific topic areas. This one, of course is
clinical pharmacology. It is the only advisory
comrittee | amaware of that is focusing on these
types of issues that have inplications really
across all of the therapeutic nedical divisions in
the center.

Clinical Pharmacol ogy, as you know, is an
office in CDER that is matrixed across these
different therapeutic areas and a |l ot of the topics
that we are going to bring forward to this
committee will be of a general nature but with
wi despread applicability.

So it is pretty exciting and | hope that
you will find that the topics we bring forward are
important, relevant to you and the drug devel opnent
and to regul atory decisi on maki ng and we | ook
forward to your input.

[Slide.]

I amgoing to set the stage for today's
meeting and give a little bit of a franework for
us. As Helen nmentioned, we had planned to
establish this conmittee for a long tine and we
di scussed it publicly in May. W have proposed the
formation of this commttee which was heartily

endorsed by the Advisory Committee for
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Phar maceuti cal Sci ences.

What we said at that point is we wanted to
assenble a critical mass of nmenbers along with
guests that woul d provide us expertise external to
the agency in the general field of clinica
phar macol ogy.

W indicated there were three broad areas
that we thought were inportant for us to focus on
These were not intended to exclude other areas in
the future but, in the early days of this
conmittee, we wanted to take a | ook at issues in
phar macomet ri cs, pharmacogenetics and pediatrics,
all three areas where clinical pharnmacol ogy plays
an inportant role in the agency.

[Slide.]

The responsibility of the commttee is
very straightforward and, as | | ook at the people
around the table, | amquite aware that we have
interacted in many other settings and can
appreci ate what you can bring to the comittee.
VWhat we are looking for in this comrittee is your
advi ce and recomendati ons.

We hope to bring forward issues that
revol ve around the use of new data or emerging

technol ogy and ways in which we nmght apply that in
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the regul atory environment in decision naking and
with regard to, of course, our public-health
m ssi on.

So we see the issues related to three
broad areas within the Ofice of Pharmaceutica
Sciences. W think this information fromthe
committee will be inportant in regul atory decision
maki ng in our NDA reviews. W could easily inagine
taking some of this information to policy under our
good review practices and finally, because we are
involved in regulatory research, we can inagine a
lot of the issues and information filtering into
our research programin the devel opnent of
met hodol ogi es that can hel p in decision-naking.

[Slide.]

Let nme tal k about what we plan for today
and the topics and a little bit of background on
them The first topic is really the nmain course
for today's agenda and we have all ocated the nobst
time for it. We want to |ook at the way we anal yze
i nvestigational PK studies to identify patient
popul ations at risk

More inportantly, we would like to think
about nethods used to adjust dosing in the face of

this exposure-response information that cones in to
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us. How is that best done? Howis it best done in
the context of limted information?

The context for this topic relates to the
priority that CDER has in understanding the risk
For the purposes of this advisory conmrittee, | wll
take risk and divide it into two broad areas.

[Slide.]

The first is risk assessnent. | think of
this as something we do in the context of our
regul atory review where we attenpt to get
sci ence-based estimates of a risk based by a
speci al popul ati on who may be over and under exposed
to a drug.

O course, that can be a safety issue or
an effectiveness issue. It is the responsibility
of the office to look at this information and nake
proposals to the Medical Cinical Division in terns
of dosing adjustnments.

The second part of risk is risk
managenent. Once we recoghi ze a signal that may be
rel evant, how do we nanage it? The best way we
manage it is by |looking at the need for a dosing
adj ustnent and putting clear information in the
package insert or in the product | abel

[Slide.]

file:///IC|/Daily/1023phar.txt (14 of 331) [11/18/02 4:47:40 PM]

14



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Ri sk assessnment can easily be based on
exposure-response relationships if that information
is available and even if it is inconplete. W
currently do this nowin regulatory review. W
have a range of quantitative nethods we use to
anal yze exposure-response information. It may
range fromthe sinple nethods, |ooking at nean
values in a reference population and in a specia
popul ati on meki ng a judgment about the differences
and how i nportant they are.

We also | ook at nore conplex nethods. In
the conpl ex met hods, which you are going to hear
about today when Dr. Lee gets up here, is when we
try to characterize both variability and
uncertainty, in other words, try to bring alittle
nmore quantitative assessnment to this risk in order
to express it both internally to other disciplines
but also to use in the context of do we need a
dosi ng adj ustnent or not.

Variability, | have defined in this
context as the true heterogeneity in the exposure
or in the response. Uncertainty, | have
differentiated that fromvariability. Uncertainty
is the lack of know edge about exposure or response

and sonetines the two are intertwined in the types
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of data that we see.

[Slide.]

VWhere we would like to go with this topic
and is unrealistic to think we will get to there
today, is to devel op a standardi zed approach for
our office in the risk-assessnent area,
particularly of safety.

We woul d like to devel op standardi zed
met hods of identifying at-risk popul ations from
clinical -pharmacol ogy studies. The at-risk
popul ati ons are the typical special popul ations
that we evaluate; children, elderly, renally
i npaired and so on.

W would like to find a way to fornul ate
the problem identify the question, if and how
dosi ng shoul d be adjusted. And the third thing, as
part of a standardi zed approach, is to specify the
data, the quality of the data, that we need to | ook
at and the nethods of analyses. This has broad
range of inplications in what exposure information
is inportant, what endpoints should be | ooked at,
what assunpti ons and what nodel s shoul d be
incorporated into this standardi zed approach

I don't think | am saying we need a

standardi zed nethod. | think we need a
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st andardi zed approach fromwhich will stem
di fferent nethods that reviewers would use on a
routine basis.

[Slide.]

Let ne give you an exanple. | have only
pi cked this at randomfromthe PDR It is a
resperidone label and it illustrates the issue that
we will be tal king about this norning.

Resperi done, |ike many other drugs, has

speci al -popul ation information in the label. You
can see that the way it is expressed is quite
different from special population to speci al
popul ati on.

In the first case, we are tal king about a
decrease in clearance, in the second case, an
increase in free fraction and, in the third case, a
change in half-life.

Is that the best way to express that
i nformati on and how shoul d that information be
translated into a dosing recomendation. On the
ri ght-hand side, you can see the dosage and
adm ni stration section of this |abel and what is
recommended. In each case, with all of the
different pieces of information included, the

recomendation is the sane, a decrease in dosing of
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50 percent from1l mlligramtwi ce a day to half a
mlligramtw ce a day.

I amnot saying this is bad, or I am not
saying it is good. | am saying can we nake it
better and be nore specific in how we |ink changes
in exposure to the dosing changes in the | abel and
a way to do that.

[Slide.]

The nethod you will hear about this
nmorning fromPeter will take on the follow ng
features. It will start out by defining a response
of concern. That might be a QIc prolongation. It
m ght be a neutropenic reaction, whatever is
relevant to the safety.

The next step is to identify a specia
popul ation at risk based on changes in nean
arithnmetic exposure. But, beyond that, the
proposal will be to | ook at the distribution of
that exposure and/or the distribution of response
and identify those patients at the high-end
exposure using a critical cutoff val ue.

These woul d be the patients that woul d
require a dosing adjustnent, and we would like to
|l ook at a nmethod to establish that cutoff val ue and

i dentify those hi gh-range exposure patients.
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[Slide.]

W recognize that we don't al ways have
ideal data in this circunstance. Otentines, and
in particular with safety, exposure-response
information is inconplete. This is in contrast to
efficacy which is usually nore conplete in terns of
exposur e-response rel ati onshi ps.

So when we have this situation, the
consi derations that go through our mnd in
reviewning the data is to |l ook at the frequency of
adverse events at the avail abl e doses that have
been studied. W |look at the overall nean change
in exposure in the special population

Inalittle bit of the art, we |look at the
sensitivity or what we think to be the sensitivity
of the patient subgroup and then cone up with a
recomendati on on the dosing adjustrment. This may
not be as quantitative as we like it, but the data
is inconplete.

Today, you will see sone exanples of this
i nconpl et e exposure-response information. One of
the questions we are going to have is what are the
best ways to deal with this in extrapol ating beyond
the known data when, in fact, the change in

exposure in a special popul ation goes either above
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or bel ow what we know to be the exposure-response
data fromthe actual study.

We think there are ways to do this and we
woul d i ke your input on that.

[Slide.]

W will finish off this norning with Dr.
Venitz who is going to talk about a concept that |
know many of you are fam liar with called the
utility function. In nmy mind, | think of utility
function as a way of specifying the well-being of
patients, but it also relates to the main thene of
this nmorning and that is risk.

The two conponents of risk, | think, are
the probability that an adverse event or |ack of
effect--we will call that harm-the probability
that harmwi |l occur and the nagnitude of harmthat
results if the adverse event or |ack of effect
occurs.

So | think, again, it is a two-conponent
part of risk as we | ook through these
met hodol ogi es.

The other value of the utility function is
an understandi ng of therapeutic index. | think we
woul d I'ike to understand that better and rmaybe even

define it better because we certainly refer to
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therapeutic index in several of our regulatory
gui dance for industry stopping short of saying what
we nean.

So utility function brings in the notion
of safety and efficacy or harm benefit and it
serves to identify as a visual nethod the maxi mum
attainable levels of utility and, in sone ways, is
I'inked to dosing adjustnents in special
popul ations. So the two, while different, are
interrel ated.

[Slide.]

You will hear nore about the specific
questions and, after Peter and Dr. Venitz are
finished, | will put specific questions on a slide.
But, fromny point of view, these are what | think
the issues are for the program are the proposed
met hods that you will hear today feasible and
shoul d the Agency pursue them further. How can the
proposed nethods you will hear about be inproved in
terns of a strategy and a way forward, or, what
ot her nethods shoul d the Agency consider for dosing
adj ust nent s?

I amthinking of the work ahead of us and
when we | eave the commi ttee what are the directions

we are going to take.
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[Slide.]

Let me nove now to Topic No. 2 for today.
If the first topic was the main course, these are
appetizer topics because the tine we have avail abl e
for today don't do themjustice. But we would |ike
to bring themto the committee's attention to |ay
the ground work for subsequent neetings and we
would Iike to get into this in a lot nore detail

The second topic is the use of
exposure-response relationships in the pediatric
study decision tree. You will see that today, and
the issue for today is what are the questions that
need to be asked of this database. It is extrenely
rich. It is |loaded with good information, clinica
phar macol ogy, clinical data. What would serve the
public, the drug industry, the regul atory agencies
the nost in analyzing this data. It is a big task
We need to go in the right direction and we are
| ooking for input.

You will hear fromDr. Roberts who is
invol ved in pediatrics and has been for a | ong
period of tinme and Dr. Selen fromour office, also
involved a long time. Both of themw Il be |ooking
for your advice.

[Slide.]
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To give you a little favor for this, the
Pediatric Rule, or, as we refer to it now as the
Best Pharmaceuticals for Children Act, despite the
recent ruling of Henry Kennedy and the FDA' s
ability to ask for these studies, we have been
using adult clinical data fromcontrolled studies
to draw concl usions about the efficacy and safety
of drugs in the pediatric patient.

There is a logic to doing this. It avoids
| arge-scale clinical trials in kids. It nakes
things faster. It expedites access to drugs for
children. It is cost-effective. W are not doing
big clinical trials and, for the nost part, | think
it has been successful and nost people agree with
t hat .

[Slide.]

W have a pediatric decision tree that we
use in determ ning the pathway to bridgi ng adul t
data to pediatric data. It is general. You have
toread into it a bit but it clearly |ays out
pat hways to extrapol ate these data based on the
different types of data; for exanple,
cl i ni cal - phar macol ogy dat a,
clinical -efficacy-and-safety data, and there are

certain questions in that tree.
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It is an addendumto our current draft
exposure-response guidance. | think it was in the
background. You will certainly see it in a mnute.

The types of bridging studies that are
utilized in pediatric decision is based on a key
decision in the beginning part of this decision
tree, the likelihood of two main assunpti ons being
true. Admittedly, these assunptions are often
deenmed true or not true based on qualitative data,
maybe subjective data. It is not always based on
gquantitative assessment but it based on judgnent.

But, depending on the answer to those two
mai n questions, the decision tree takes us down the
pat h of doing safety and efficacy trials, PK or
PK/ PD studies. And it depends on what we know.

[Slide.]

Here is the tree. The two main questions
are at the top. The key is is it reasonable to
assune sinmlar disease progression and simlar
response to intervention in the kids conpared to
the adults. You can see that if the answer to both
of those is yes, one noves further down the tree to
tal k about exposure-response information.

It asks questions about are there PD

measurenents that can be used to predict efficacy
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and, in each of those red boxes, the user of the
deci sion tree focuses on a type of study or types
of studies that would allow for bridging fromthe
adult to the pediatric situation.

This afternoon, you will hear nore about
this. You will find out what drugs have been
approved by what box. As | say, this tree has |led
us to a substantial database which has been
systematically being organized. It is in the
process by Dr. Selen. Al of those on the
Pediatric Initiative would like to know what can we
glean fromthis database.

[Slide.]

We have issued over 250 witten requests.
There have been approxi mately 600 studies in these
witten requests. These involve nore than 34,000
pediatric patients, nearly 60 approved active
moi eti es whi ch have been given exclusivity because
of the Pediatric Rule. | think you will agree that
this database represents a gold nine.

But, like gold anywhere, we have to figure
out how to extract the nmost fromthe source

[Slide.]

So the issue for the committee today is

what can we learn fromthis database. If you were
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in our position, what would you think about it?
What woul d be the questions that woul d benefit the
public health, therapeutics, drug devel opnent.

Once we decide on a direction and we have
sone ideas, we are going to nove forward with the
anal ysis of the database and hopefully present this
i n subsequent advi sory-comm ttee neetings.

You will hear today a description of the
data we are collecting. You will hear today al so
about some main objectives of research into the
pedi atric database. One can imagine this research
then |l eading to a possible revision of our
pedi atric decision tree and the change in the
par adi gm by whi ch these drugs are approved.

[Slide.]

Again, | will go back to the nmain thene of
today which is a risk-assessnent theme and go back
to the issues that were on the top of that decision
tree. This is the type of research we are thinking
about conducting. The issue of is it reasonable to
assune a simlar PK/PD relationship in kids as we
have in adults.

W would like to | ook at nethods and
standards for both drug-specific issues related to

this question as well as drug-cl ass deci sions.
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Part of this decision tree is to conduct PK
studies. W do that using either full exposure
profiles, standard traditional PK or sparse
sanples. We would |ike to see nore sparse-sanple
strategies used in pediatric drug approvals, but
the question is can we get to a standardized
study-design tenplate for these studies that
everyone can agree is an appropriate one and the
studi es becone efficient and effective.

I don't think they have been entirely
efficient and effective to date.

[Slide.]

Then we conduct PK studies in the decision
tree to achieve levels simlar to adults for the
pur poses of dosing. W would like to delve into
that data a little bit nore and evaluate trends and
exposure in kids due to differences in PK. What
are the critical factors? Are there break-points
in the maturation of enzynes?

Can we nake sone generalization about
cl asses of drugs that nmay mininize the testing in
pedi atric patients? Wat specific questions would
be worth asking? This is what we are thinking
about on this topic.

[Slide.]
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Now we nove to the desert of our menu
today. Again, we are going to scratch the surface
of a very inportant topic to the agency and that is
the scientific and practical considerations in the
use of genetic tests, not to diagnose di seases, not
to provide prognosis of disease but to determne
drug dosage and administration. That is part of
the clinical - phar nacol ogy question

[Slide.]

We are going to use as an exanpl e, because
it is one of the nost well-understood exanpl es,

6- nercaptopurine. W know it is given chronically
to maintain remssion in children with acute

| ymphobl astic | eukemia. W have data on the

ext ensi veness of its use in this disease state. W
al so know, from our survey data, that it is wdely
used in adults with G disorders. That, by the
way, is an off-label use. W won't talk about that
dat a today.

But 6-nmercaptopurine is activated by
conversion to 6-thioguanine. That is where its
efficacy cones from It is deactivated by the
enzyne thiopurine-S-nethyl-transferase, TPMI. W
know historically there are TPMI genotypes in the

general popul ation that have either | ow,
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intermedi ate or high activity of this enzyne, and
each of those special popul ations defined by the
genotype are at ri sk.

[Slide.]

Sonething to think about with regard to
genetic tests for TPMI pol ynorphi sm what do we
know? W know the clearance rate of this drug
differs by a factor of 4 to 10 anong children with
ALL. W know t hat 6-thioguanine |leads to
cytotoxicity if it is in excess, if the drug can't
be netabolized via TPMI

We al so know that tests, while they have
been historically available in acaden c
research-hospital settings where this is a focus of
the research of that institution, have now becone
nmore wi dely avail able and commercially avail abl e
and one of the barriers, availability, is being
br oken down.

So this raises new questions, not only for
6- MP but for other drugs in the marketplace as the
sci ence of pharmacogenetics evol ves and advances.
At what point do we begin to include this
information in the package insert for the purpose
of determ ning appropriate dosing.

It is not only a question related to
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approved drugs but new drugs as well, although one
m ght think, from experience, that ol der drugs
approved in the marketplace m ght be better

candi dates for revision of |abels based on genetic
tests because of the history of know edge that we
have t hrough actual therapeutic use.

[Slide.]

| am going to pause at this point. The
remaining slides | amgoing to save for this
afternoon as we get into this topic. | wll give
an introduction to it in nore detail, but we wanted
to get you thinking about it as we set the stage
for the neeting. W will also hear from D ck
Wei nshi | boum who has been involved with this topic
for at least twenty years and will present sone of
hi s experi ence.

As we go beyond TPMT, there are other
areas that we need to be thinking about in terns of
rel evance of genetic tests. Think about the |arge
nunber of substrates we have in the narketplace for
the enzyne 2D6. We know that there are poor
met abol i zers in the population with a high
preval ence. 2D6 tests appear to be reliable,
wi dely avail abl e, and questions will revol ve around

at what point does the evidence neet a standard
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that leads us to put this information in the | abe
for a prescriber.

I recognize there are a |l ot of issues
here, but we need to talk about it. It is a
pending issue. It is going to hit us very soon and
we need to get some good input on that topic.

So, with that, hopefully |I have set the
stage for the three topics today and | will turn it
back to our chair of the comittee

DR JUSKG Before we go on, are there any
questions of Dr. Lesko regarding the functioning
and activities of our comittee?

No? Thank you, Larry.

The next presentation is by Peter Lee.

Topic No. 1

Consi deration of Investigational Pharnacokinetic

Studies to Identify Patient Popul ations at Ri sk

Met hods Used to Adjust Dosing Gven the
Avail ability of Exposure-Response |Information
DR LEE: Good norning.
[Slide.]
The first topic we are going to tal k about
today is consideration of investigationa
phar macoki netics studies to identify patient

popul ations at risk. Basically, what | wanted to
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tal k about is how do we apply exposure-response

i nformati on for dose-adjustnment reconmendations in
speci al populations if we see the exposure change
in these popul ations.

What | will dois | will present severa
case studies and al so present a proposed neasure
that we can use to apply exposure-response
i nformati on for dosing adjustnent.

[Slide.]

As you know, nobst of the NDAs may contain
anywhere up to twenty or nore clinical-pharnacol ogy
studies. In these studies, exposure or intrinsic
or extrinsic factors may either increase or
decrease exposure of pharnacoki netics and we need
to have consistent approaches to determ ne the
dosing adjustnment in this special population and
al so interpret the change or experience change in
these special popul ati ons.

[Slide.]

Here are some exanples of intrinsic and
extrinsic factors according to the ECH E5 Cui dance.
We have drug-drug interactions. W have di sease
states which include hepatic or renal inpairnment.
We have age differences which may include elderly

and pediatrics. W have sex, ethnicity difference.
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We may have full interactions. High-fat foods,
grapefruit juice, are known to affect the
phar macoki neti cs of the drugs.

We may have a formul ation difference and
dose-regi men difference which may al so change the
exposure of the drugs.

[Slide.]

Here | want to give one exanple of change
in exposure due to extrinsic factors. 1In this
particul ar NDA, we have about el even clinica
phar macol ogy studies. As you can see, the
difference in the AUC between the reference and the
test can range anywhere from O percent difference,
which is no difference between reference and test,
to 60 percent difference between the reference and
the test.

So the question is where should we adj ust
the dose? Should we adjust the dose at 20 percent
difference in the AUC or 30 percent or 60 percent
or anywhere beyond that?

[Slide.]

Sone of our guidance offers a solution to
that question, when do we need to adjust the dose.
The first guidance is the Exposure Response

Gui dance which we published the draft early this
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year. |In this guidance, we state that,
"Exposure-response informati on can soneti nes be
used to support the use, without further clinica
data, of a drug in a new target popul ati on by
showi ng simlar concentration-response

rel ati onshi ps. "

But the question is can we establish a
standard to apply the exposure-response information
and can we establish a criteria for dosing
adj ust nent based on exposure-response infornmation?

[Slide.]

Anot her gui dance, Evi dence of
Ef f ecti veness Qui dance, which was published in
1998, also states that, "If there is a
wel | -under st ood rel ati onshi p between bl ood
concentration and response, including an
under st andi ng of the tinme course of that
relationship, it may be possible to conclude that a
new dose regi men or dosage formeffective on the
basis of PK data without an additional clinica
efficacy trial."

Again, the question is can we establish a
standard to apply exposure response? Is that a
standard criteria for dosing adjustnent?

[Slide.]
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Anot her gui dance, the I CH Gui dance on Dose
Response, also stated sinilar things;
"Concentration response may be useful for
ascertaining the nagnitude of clinical consequences
of PK differences such as those due to drug-di sease
or drug-drug interactions or assessing the effect
of altered pharnacoki netics of new dosage forns or
new dosage regi nens wi thout need for additiona
clinical trials.”

We have a simlar question here; what is
the standard and what is the criteria?

[Slide.]

There are ot her specific guidance, For
exanpl e, the Drug-Drug Interaction Gui dance, Rena
Gui dance, General BA/BE Gui dance and Hepatic
Gui dance also state simlar things, we can apply
exposure-response i nformati on for dosing
adj ust nent .

[Slide.]

Recently, we have drafted a Good Revi ew
Practice MaPP which is an internal docunent. In
the this docunent, we have |isted a nunber of
questions we typically ask during our OCPB review.

One of the major questions here is related

tointrinsic factors. Wat it says here is, "Based
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upon what is known about exposure-response
relationship and their variability, and the groups
of patients studied, what dosage-regi men
adjustnents, if any, are recommended for each of
t hese subgroups?"

So this is very simlar and consi stent
with the guidance that | just nmentioned earlier

[Slide.]

In the same docunent, there is another
question related to the extrinsic factors. It has
simlar statements. So, based on all this FDA
gui dance and internal docunments, we propose that we
shoul d use exposure-response information for dosing
adj ustnent in special popul ations.

So the big question is how do we establish
our standards and is there any criteria, or
consistent criteria, we can apply for dosing
adjustnent in the special popul ations.

[Slide.]

First, | want to give another exanple. W
thought that this is a good exanple of consistent
dosi ng- adj ust rent reconmendati ons based on
intrinsic or extrinsic factors. In this NDA we
have four clinical pharmacol ogy studies. W have

four interactions; food, renal inpairnent, elderly
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or age difference and the gender difference.

In this case, the four interactions
actual ly reduce AUC by 20 percent. The | abe
states that drug has to be given before a neal to
avoid the food interactions. In the renal-inpaired
patient and in the elderly, the changing AUC i s not
clinically significant while in the
gender-di fference study, a fermale patient shows a
two-fold or double the AUC than the male patients
and it turns out that the drug doesn't work in the
mal e patients, which is consistent with the PK of
the patients.

Anot her inportant or interesting point I
want to nention here is there is a 20 percent
change of AUC in both the food-interaction study
and the elderly studies. However, the label is
slightly different or naybe very different.

In the food-interaction, we reconmend that
the drug has to be given without food. The reason
is that we are looking at efficacy in this case
because of the reduction in AUC. W are concerned
whet her efficacy may be reduced due to the
phar macoki neti ¢ change.

On the other hand, in the elderly study,

we see a 20 percent increase of AUC. |In this case,
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we don't have any safety concerns for a 20 percent
increase of AUC. So we are |looking at two

di fferent exposure-response rel ationships. For
food interaction, we are |ooking at the
exposure-efficacy relationship. For the elderly
study, we are |ooking at the exposure-safety

rel ati onshi p.

[Slide.]

This is anot her exanple we thought nmay
illustrate an inconsistent dosing adjustnment in the
proposed label. This is the proposed | abel but we
correct that later on.

There are six studies have been conducted
in this NDA. The food-interaction study reduced
AUC by 40 percent and the proposed | abel says that
it has to be given before a neal to avoid food
interactions. 1In the male and elderly patients,
the AUC change is less than 30 percent and the
proposed | abel says that it is not clinically
significant.

For the clarithronmoycin interaction, there
is a 70 percent increase of AUC and the proposed
| abel states that this is a significant drug-drug
interaction in the Precaution Section

The m|d hepatic-inpaired patients, we
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have an even greater than 70 percent, close to 80
percent, increase in AUC. However, the proposed
| abel states that this is not clinically
significant. So imediately, you see sone
i nconsi stency here conparing the hepatic-inpaired
and clarithromycin interactions.

[Slide.]

So there are several issues involved
related to dosing adjustrment in drug | abels of NDA
submi ssions. First, inconsistency in dosing
adjustnent is frequently seen, as | have shown in
the previous exanple, in the initial |abel |anguage
of NDA subm ssi ons.

Exposur e-response i nformati on needed for
rational dosing adjustment is sometines inconplete
or unavailable in the NDA subm ssion and, as a
result, additional exposure-response anal yses are
usual l'y required and conducted by the FDA revi ewer
to address the question of dosing adjustnent.

Because we had to conduct the
exposur e-response anal yses, standard for anal yzing
and interpreting exposure-response data for the
safety and efficacy assessnent of drugs will be
beneficial to the decision-making.

[Slide.]
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In think there are several considerations
i n using exposure response for dosing adjustnent.
First, we had to recognize that there is a linted
availability of exposure-response data in the NDA
According to our informal internal survey, about 40
percent of the NDA has sone sort of
exposure-response data or dose-response data.
However, the rest, or 60 percent, of the NDA
doesn't have that information. So we are worKking
on limted exposure-response data.

Second, we al so need to consider how are
we going to select and combine different
exposure-response studies in the NDA to establish
t he exposure-response relationship. W also need
to consider the quality and the quantity of data so
that we can get sufficient power to establish that
rel ati onshi p.

I'n addition, nodel building and
verification are also very inportant processes for
establishing that relationship. Finally,
interpretation of the data and also the criteria
for dosing adjustnment are also very inportant.

[Slide.]

So, to inmprove the current status, we

propose the following. W propose to devel op an
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eval uate a standardi zed approach for the revi ewer
to quantitatively assess the inpact of the exposure
change on either safety or efficacy that results
from changi ng pharmacoki netics due to intrinsic or
extrinsic factors.

[Slide.]

This is a flow chart that we proposed for
usi ng exposure-response information for
dosi ng- adj ust ment reconmendati ons. \Wen we receive
an NDA, the first thing we |like to do is to
identify or qualify exposure-response studies.

Once we have these studies together, we ask the
second question whether these pooled study is
sufficient for determ ning an exposure-response
rel ati onshi p.

If the answer is yes, then we go to the
ri ght-hand box. W want to define the goal post for
dosi ng adj ust ment based on the pivotal
exposure-response information. However, if there
is no avail abl e exposure-response information in
the NDA, then we propose to use the goal post set
in the respective guidance. These are the gui dance
I nmentioned earlier, Hepatic Quidance, Rena
Qui dance, BA/ BE Gui dance and Drug-Drug Interaction

Gui dance.
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In this guidance, there is a default
goal post set for AUC and Crex. At the end of this
presentation, we are going to raise severa
questions to the commttee for reconmendati ons.
The first question is related to three of the boxes
inthis flow chart.

[Slide.]

One of the goals here is to establish
per haps, a standardi zed output. The reason for a
need for a standardized output is that there are
many exposure-response nodels with a range of
complexity, as Larry has nentioned earlier. It can
be as sinple as a |inear nodel and as conplicated
as a series of differential equations. So we would
like to establish a standardized approach to
interpreting the exposure-response data regardl ess
of the conplexity of the nodel so that we can
better comuni cate useful and understandabl e
information to other disciplines such as the
medi cal officer here and the biostatistician and so
that we can facilitate rational use of
exposure-response information in regulatory
deci si ons.

[Slide.]

This slide illustrates a proposed nethod,
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a generalized proposed nethod, that we may use to
present the exposure-response information.

Basically, we want to present the
information in terns of probability. For exanple,
if we have two published, and one is a test and the
other is a reference, for the clinical pharnacol ogy
studi es, we see a change of pharnmacokinetics or
exposure fromthe reference to the test--in this
case, the test popul ation has a hi gher exposure
than the reference.

At the sane time, we have
exposure-response information. W also know t he
di stribution of the exposure-response infornmation
Then we can conbi ne these two informations and
estimate the distribution of the response. 1In this
case, the distribution of the response for the test
popul ation shifts to the right as a result of the
i ncrease of pharmacoki netics.

Then we will need to establish a
clinically significant critical value for the
response and, beyond that critical value, the
response is considered clinically significant which
is the vertical line showm here. Then we can
integrate the area under the curve of the

di stribution which are the red areas and divi de the
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area by the total area under the curve of the
distribution. This will give you the probability
of a clinically significant response.

Based on this probability of a clinically
significant response, then we can nmake a clinically
rel evant deci sion on whether we are going to make a
dose recommendation for the test popul ation or not.

So this is a process of interpreting the
significance of a PK change. First of all, the
approach is usually Iimted to interpolation which
means we will interpret a change in
phar macoki netics only within the exposure-response
data and we don't normally extrapol ate beyond the
observed exposure-response data.

Then we will resanpl e pharmacokinetics and
response of PK/PD data to determ ne the change in
response as a result of changi ng pharmacoki netics.
Then we will estimate the probability in the
patient population with a response greater than the
clinically significant critical value. Based on
that probability, we will nake dosing-adj ustnent

reconmendat i ons.

[Slide.]
In the next few slides, | amgoing to
present two exanpl es where we can illustrate--we
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can use an exanple to illustrate how we apply the
approach for dosing-adjustnment reconmendati ons.

The first exanple is an oncol ogy drug.
The effectiveness response is tine to death and
hemat ol ogi ¢ and cytogeni c response. The safety
variabl e here is neutropenia. There are three
intrinsic and extrinsic factors that may influence
t he pharmacoki netics of the drug which include
drug-drug interactions, body wei ght and age.

[Slide.]

This is the exposure-safety results based
on nonlinear m xed-effect nodeling and regression
nodel . This was done in sets. Basically, we have
already identified the critical value of adverse
events, which is a G ade 2 change of neutropeni a.
We cal culate the probability of this adverse event
greater than Grade 2 in all populations as a
function of steady-state drug concentration and the
age of the patients.

As you can see, when the drug
concentration increases in that direction, you have
a higher probability of an adverse event
intuitively. |f you take two cross sections al ong
age, one at twenty years old and one at sixty-five

years old, then you get two curves for this
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relationship in the elderly and in the young
patient.

[Slide.]

This is what you get. You get one curve,
PK/ PD curve, for young patients and a PK/ PD curve
for elderly patients. W are further |ooking at
three different groups at different body wei ghts.
What is observed here is, for the young patient,
body wei ght doesn't have any inportant effect on
the probability of an adverse event. However, in
the elderly patient, body weight has a significant
effect on the probability of adverse events; for
exanple, from50 kilograns to 150 kil ograns, there
is an increase of adverse events of greater than 10
percent .

[Slide.]

Similarly, we are |ooking at the effect of
ket oconazol e, drug-drug interaction on Drug A W
are also looking at two age groups. Ketoconazole
i ncreases the plasnma concentrations. However, that
i ncrease of plasma concentration doesn't cause too
much increase of adverse events in the young
patient but it does increase the probability of
adverse events significantly in the elderly

patients.
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So, based on this information, we can nmake
a clinically rel evant judgnment on whether we are
going to adjust the dose in the elderly patient or
for body weight or for drug-drug interactions.

[Slide.]

The second exanple | want to raise here is
an antiinfective drug which has nonlinear Kkinetics
in clearance. Several intrinsic and extrinsic
factors affect the pharmacokinetics. For exanple,
the elderly have a two-tines hi gher AUC t han young
patients, a 40 percent increase in AUC in the
renally inpaired patients. In addition,
ket oconazol e caused an al nost 100 percent increase
in AUC.

[Slide.]

The maj or safety concern here for this
drug is QTc prolongations. This plot shows an
exposure-response rel ationship |inking the change
of QTc to plasma concentrations. Apparently, there
is an increasing trend of QIc, delta QIc, as a
function of concentration

[Slide.]

Based on that information, we calcul ate
the probability of QIc change at several critica

val ues because we are not sure whether a 10
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m|lisecond increase, 20 nmillisecond increase or 30
mllisecond increase is clinically significant. So
we cal cul ate the probability of change in all
cases.

For exanple, there is about a 25 percent
probability to have a 20 mllisecond change in QIc
when the drug is given to the elderly patients.
There is about a 10 percent of the chance that the
el derly may experience a 30 mllisecond or greater
increase in QIc when the patient is given the drug
at a clinical dose

[Slide.]

Simlarly, we are | ooking at a
ket oconazol e interaction. W also calculate the
probability of delta QIc with nonot herapy and
conbi ned therapy at a steady state. As you can
see, the dashed line represents the probability of
delta QTc at different critical values for the
interactions and the solid line represents the
monot herapy. It is clear that with drug-drug
interactions, the probability of delta QIc, or QrIc,
increase i s nmuch greater than nonotherapy.

So, based on this information, we can
recomrend dosi ng adj ustnent due to drug-drug

interaction of this drug with ketoconazol e.
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[Slide.]

To sumuarize the above two exanpl es.
Saf ety assessment of intrinsic and extrinsic
factors has becone a routine part of the
preapproval risk managenent. Exposure-response
i nformati on provides a rational basis for dosing
adj ustnent and estimating the probability of
adverse events allows identification of the
popul ation at risk. A standardi zed approach for
i nterpreting exposure-response data ensures

consi stent assessnent across the review divisions

and should inprove the information in drug | abels.

[Slide.]

This is a summary of current approaches
for dosing adjustment in the FDA Gui dance. The
first thing we would like to is to set the
"no-effect boundary." |If there is

exposure-response i nformati on avail able, then we

wi || adjust the no-effect boundary according to the

exposur e-response dat a.
On the other hand, if that information,

exposure-response information, is not avail able,

then we will use a default goal post such as 80 to

125 confidence interval, a 90 percent confidence

interval, of the ratio between the test and
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50
reference for AUC and Cnax.

The next step is, if thereis a
significant change in PK beyond that no-effect
boundary due to intrinsic and extrinsic factors,
then we will apply concentration-response
relati onship to determ ne whether there is a need
for dosing adjustnment. Should we have certain
| anguage in the Precaution or Warning Section of
t he | abel

[Slide.]

To put it in the flow chart of both
slides, this is what we recomrend. The first
question we ask is, if there is a PK/PD avail abl e.
If the answer is no, then we will use the default
goal post for AUC and Cmax. |If the answer is yes,
then we ask the next question, whether that
exposure-response information is sufficient to
establish a no-effect boundary.

If the answer is yes, that will be great
so we establish the no-effect boundary based on the
exposure-response data. And then we ask if the 90
percent confidence interval of test and reference
is within that boundary. |f the answer is yes,
then there is no dosing adjustment required for the

speci al popul ati ons.
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If the answer is no, we have to | ook at
concentration-response data and see whether we need
to do a recommendati on on dosing adjustnent put in
the Precautions or Warnings.

There is a little box here with a question
mark. That is when we have a PK/ PD rel ati onshi p,
however we cannot establish a no-effect boundary
based on the PK/PD rel ati onship. The question is
what do we need to do next. | will give an exanple
inthe later part of this presentation to
illustrate the question here, and then we will ask
the recomrendation fromthis comittee in terns of
how do we deal with these type of issues.

[Slide.]

There are four renmaining i ssues we would
like to ask the commttee for recomendations. |
will go over one question at a tinme using severa
exanples to illustrate the questions.

The first question is what are the
acceptabl e study designs that provide reliable data
to establish an exposure-response relationship for
dosi ng adj ust nent.

[Slide.]

In the draft Exposure Response QGui dance

whi ch we published early this year, we suggest two
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di fferent approaches. The first approach is to
observe the plasma concentration attained in
pati ents who have been given various doses of drug
and relating the plasma concentration to observed
response. So this is your typical dose-response
study in which plasma concentration is obtained in
patients. W want to relate the response to the
pl asma concentrati ons.

The second type of study is different. It
is to assign patients randomy to the desired
pl asma concentration titrating doses to achieve
them which means to achi eve the plasnma
concentrations, and to relate the concentration to
observed response. This is usually called a
concentration-response, or
concentration-controlled, study.

The maj or difference between these two
studies is that the first type of study random zed
the patient to dose and the second type of study is
to random ze the patient to drug concentrati ons.

I think, in general, we all agree that the
second approach is better than the first one in
terns of eliminating several potential biases in
terns of data analysis and the results. However,

the reality is that perhaps over 95 percent of the
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1 time, we receive, in the NDA, the first type of

2 st udy.
3 [Slide.]
4 So the question is, are there any specific

5 considerations in terms of data analysis or study
6 design for these two types of study that we should
7 pay attention to so that we can elimnate or

8 mnimze potential bias due to the study design,

9 itself.
10 I wanted to just present this table which
11 is also in the Exposure Response Cui dance. This

12 table lists several considerations in terns of four
13 different types of study design; a crossover

14  design, a parallel design, a titration design and a
15 concentration-control design

16 I want to nention this table so that,

17 per haps, we can focus on sone of the pros and cons
18 of different study designs and see if there are any
19 recomendat i ons on special considerations so that
20 we can elimnate, perhaps, the drawbacks of the

21 typical study design we have seen in the NDA, which
22 is typically a parallel-study design

23 [Slide.]

24 The second question that we have here is

25 how to nodel inconpl ete exposure-response dat a.
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The first exanple | am showi ng here is a CNS drug.
We have four different datapoints for this drug
fromfour different doses. Theoretically, you can
actually draw a straight |ine through these four
dat apoi nt s.

It is also reasonable to connect the
| owest point, the | owest datapoint, to the origin
and to see a nore conpl ete exposure-response curve.

[Slide.]

The second exanple is just the opposite.
Thi s exanpl e shows al so four datapoints, or five
datapoints. But these five datapoints only
illustrate the | ower part of exposure-response
curve. So the question is where does this exposure
or the response lead to when the dose is increased
beyond 40 mlligrans.

[Slide.]

So the general issue is related to the
previ ous two exanpl es, because we see this type of
data, inconplete data, a lot of tinmes in the NDA
just because there is a limtation of the doses
that one can do in clinical developnment. So the
question is, if we see an inconplete dataset, can
we nmake any assunption in terns of the shape of

this exposure-response curve, npnotonous or
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U-shaped, or can we nake any assunption in the
i near or nonlinear PK/ PD rel ationship.

Al so, when we see inconplete data, how do
we nmake use of this data? Can we nodel the data?
Can we nake certain assunptions so that we can fit
the data to an Enax nodel or do we al ways use a
| i near nodel ? How about a signoid Enax nodel ?

If we don't have a mechani smof action
can we use a polynom al just to feed the dataset?

[Slide.]

The third question is howto assess the
ri sks and benefits of drug concentrations that are
not contained with a known PK/ PD rel ati onshi p.

[Slide.]

This is the one exanple of cardi ovascul ar
drugs. In this case, AUC change due to different
factors ranges from 200 percent to 80 tines the
i ncrease of AUC

[Slide.]

However, this is the only dose-response
data that is available in the NDA at four different
doses. The reference dose is 80 mlligranms. So,
you have a 20 percent increase in AUC, it will be
160 milligrams. But anything beyond that, we don't

have exposure-response data to interpret or to get
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the response based on the pharnacoki neti c change.
In addition, the critical value or the clinica
significance of adverse events is beyond the dose
that we have exposure-response data. So the
critical value will be up here.

[Slide.]

So this is the question. Wat can we
conclude for dosing adjustnent if we don't have a
conpl et e exposure-response curve or we have a
narrow range of exposure-response curve. In the
previ ous exanple, the PK range of the
exposure-response curve is |l ess than the PK change
due to different factors and the critical value is
not within the range of known PK/PD rel ationship
and the direction of the exposure-response trend
beyond t he observed concentration range cannot be
determ ned or specul ated

Shoul d we use the default goal post in the
respective gui dance for these drugs?

[Slide.]

Basically, this is the question for this
box. W have a PK/PD rel ationship. However, the
PK/PD rel ationship is in a very narrow range of
exposure so we cannot establish a no-effect

boundary.

file:///IC|/Daily/1023phar.txt (56 of 331) [11/18/02 4:47:41 PM]

56



file://IC|/Daily/1023phar.txt

1 [Slide.]

2 So, what do we do? Do we use a default

3 goal post for dosing adjustnment or should we request

4 addi ti onal studies?

5 [Slide.]

6 The last question is how do we establish

7 consistent criteria for determ ning the no

-ef fect

8 boundary or changi ng the pharnmacoki netics for

9 dosi ng adj ust nent .

10 [Slide.]

11 To establish a no-effect boundary, | think

12 we need to do two things. First, we need to

13 interpret the clinical significance of change in

14  response and establish critical values. Second,

15 based on the critical values, we have to estimate

16 the probability of an adverse event and therapeutic

17 response related to a change i n exposures.

18 [Slide.]

19 So the question here is how do we

20 establish this critical value? |s there any

21 consi stent way to do that and what are the
22 criteria?

23 [Slide.]

24 Goi ng by the exanple of the anti

25 drug where QTc prolongation is a concern,
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have estinmated the probability of QIc increase at
different levels. So the question is what is the
clinically significant change of QIc that would
cause a safety concern. 1s there any criteria that
we can use to make that judgnent?

[Slide.]

Here are some of the thoughts. Perhaps
the criteria my depend on the severity of the
adverse event. It may al so depend on our
experience on another drug in the sane class or our
experience on other drugs with sinmilar adverse
events. It may al so depend on the sensitivity of
the patient population to that particul ar adverse
event. Finally, perhaps we can establish sonme sort
of utility function to estimate the clinica
significance of each adverse event and this wll
lead to the next presentation by Dr. Venitz.

[Slide.]

Finally, I want to thank the foll ow ng
peopl e who have either provided exanples in this
presentation or provided their conment or
suggesti on on ny presentation

I think we have, perhaps, one hour after
the break to go through the questions. Now, | want

to give the floor back to the Chairman.
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DR JUSKO Before we continue with the
additional commentaries, perhaps there is the need
for a couple of clarifying questions. | have one,
in particular.

DR LEE: Sure.

DR. JUSKO In your slide where you say
proposed standard outputs for ER results--it is
about the eighteenth one in--you indicated that you
woul d be dividing the distribution of AUC val ues
fromthe high range over sonething el se that woul d
serve as the denominator and | wasn't clear what
AUC val ues woul d serve as the denom nator there.
Wuld it be the total exposures for reference and
test or just--

DR. LEE: The denomi nator is the tota
area under the curve of the exposure distributions.
Let me go to that slide

[Slide.]

DR JUSKG The way the slide is
structured, it looks like you would be using only
the test group.

DR LEE: W would cal cul ate--yes; the
example is for the test, but we will calculate the
same thing for the reference. But, in that case,

the probability in the reference population will be
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very snal |

The example | amgiving here is for
calculating the probability of an adverse event in
the test population, so this area under the curve

will be the area under the curve of this

distribution here. But we will do the same thing
for the reference. |In this exanple, the reference
will have a very snmall probability.

So we will draw a Iine and cal cul ate or

extend this distribution to here and cal cul ate the
area under the curve beyond the critical value for
the reference. As you can see, it could be very

small in this case

DR SHEINER: It is just a fraction of the

popul ati on that exhibits the response.

DR LEE: Exactly.

DR SHEINER: O a greater one. | have a
question about the same picture, or actually,
think it was the next one where you start to
conmput e sonme kind of an optimal dose. Neither of
the pictures there, the upper one which rel ates
exposure to the frequency of adverse response and
the bottom one which relates it to efficacy; is
that right--on the left-hand side

DR LEE: This one?
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DR SHEINER  Yes, both; the one above and
bel ow, on the left, exposure versus--and frequency
of sormet hi ng.

DR LEE: Frequency of exposures. For
exanple, it could be AUC

DR. SHEINER:  Ah; okay. Fine. Then,
pretty nmuch, the bottomone is this one that | have
the question about which is that doesn't involve
any uncertainty, as Larry nmentioned earlier. So
you are assuming that you know what the
distribution of efficacy is and those dotted |lines
are inter-individual variability not uncertainty;
right?

DR LEE: It is inter-subject variability;
yes.

DR DERENDORF: Just anot her
clarification. You also assune that they are the
same for test and reference?

DR LEE: Yes. That is a fundanental
assunption. But when we do the review, we had to
verify that, whether that exposure-response
relati onship holds true for the reference conpared
to the test published. Sonetinmes, it doesn't.

DR. DERENDORF: | think that is a very

i mportant issue because your decision tree starts
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out with is there a PK/PD rel ationship avail abl e,
that was the first question. That doesn't tell us
anyt hi ng about what it is. It can be avail able but
it can | ook many different ways, particularly when
you go to--the whol e assunption, when you
extrapol ate from changes in exposure to response is
that the exposure-response relationship is a given
and known. If it changes, everything falls down.

DR. LEE: Yes; that is a very good
comment. But, a lot of tines, the reality is that
you don't get different PK/ PD rel ationships for
di fferent popul ati ons.

DR DERENDORF: | think the reality is a
lot of times, we don't know.

DR. LESKO | was going to add to that
because, if you think about drug interactions, a
typical drug interaction is conducted in healthy
vol unteers and the healthy volunteers and, unless
there is a reason to look at it, there frequently
isn't any | ook at pharnmacodynam cs of any sort
unless it is easily accessible or easily neasured.

So the question could be how does that
drug interaction translate into the patient who is
the target patient for the drug in question and the

drug that would be interacting. | amnot sure how
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we can deal with that, actually.

DR DERENDORF: | think the focus of
drug-interaction studies is mainly on the kinetics,
traditionally. | think that is sonething really we
need to look into if the PK/PD rel ati onship changes
as a result of a drug interaction or a speci al
population. | think that is the challenge that we
have, not just focus on exposure al one.

DR. LESKO | think the art of this is to
consi der the protein-binding aspects and al so the
absence or presence of active netabolites in the
test situation compared to the reference situation
and then deal with that in a sonewhat art way
rather quantitative data on that information in
terns of changes in exposure response.

DR JUSKG In one of your very | ast
exanmpl es, where you tal ked about the cardiovascul ar
drug with the inconpl ete range of doses, if you
could show that one again. It is the third from
t he end.

[Slide.]

That one and the next one; in these
studies, you clearly have an extrenely w de range
of exposures. The next graph that you show rel ates

adverse effects in relation to dose. So | presune
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there are no exposure data to acconpany these
studi es because the obvious thing is to exam ne
this relationship in terns of exposure which is the
basis of a lot of what we are going to be talking
about .

DR. LEE: You nean there is no exposure
data in the dose-response study?

DR JUSKO Right.

DR. LEE: No, because this is a clinica
phase |1, phase IIl, study. W don't have exposure
data available. This is a very rare event, so they

require over 500 patients to get that.

DR HALE: Peter, have you considered that

the decision tree and the use of default goal posts
m ght actually lead to the collection of |ess
exposure-response data? Wuld there be actually
some pressure just to see if we can show that we
hit the goal post on pharmacoki netics and don't
worry about the exposure response?

DR LEE: | don't know. I|f you use
goal post, then the criteria will be nmore stringent
because if you exposure response, typically, you
can w den that goal post, so you will have, for
exanple, in the label, less statement in terns of

the drug-drug interaction. So | would imagi ne that
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if you have a PK/PD rel ationship, you would like to
use it.

DR JUSKG If there are no further
questions fromthe comittee, then let's continue
with our presentations by commttee nenbers. This
is meant to be evaluation of methods and clarifying
questions. Richard Lalonde will be the first
conment at or .

Eval uati on of Methods and C arifying |ssues

DR LALONDE: Good norning, everyone

[Slide.]

I have, | think, about fifteen mnutes to
of fer some comments. | guess | will call them
Points to Consider and, hopefully, this will |ead

to further discussion |ater on

[Slide.]

Moving right along, | amoffering sone
comrents here on Peter's slides that | got a few
days ago. Overall, essentially, the comment that I
would like to offer is that the proposal, the
general approach seenms to be very logical. Wen
have di scussed this with a couple of coll eagues, we
think that this is sonething that we woul d
definitely want to support.

In response to one of the |ast questions,
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we do believe that this opens up an opportunity to
| ogically | ook at exposure-response relationship to
set no-effect boundaries separate fromthe 80 to
125 which tend to be quite stringent. | think the
argunent of consistency across proposed | abels from
sponsors would be a definite benefit. W also see
that in terns of consistency within the Agency. W
certainly have observed, at tines, difference of
opi ni ons dependi ng on the groups that we deal wth
for dealing with | abels and what is considered to
be, let's say, an inportant pharnmacokinetic
al teration.

Once a consensus i s reached on sone of
these key details, | don't knowif this is the
intent, but sharing this information certainly
maybe as part of either a guidance or sone other
means woul d certainly help sponsors and FDA
implement this in a nore consistent fashion

W have | ooked at sone of these issues
within our own drug devel opnent, so | think if we
can speak the same | anguage as we submit an
application, | presunme this would only help the
different parties.

Just an interesting point, also, is that

studi es have denpbnstrated quite well that |abels
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are not very effective at preventing drug-drug
interactions. | think you are all familiar with
the terfenedine story, cisapride, mbefradil and
the studies that have been done actually by
di fferent groups showi ng how, despite | abels and
"Dear Doctor" letters and a variety of warnings,
that drugs were co-prescribed and this led to
peopl e really having significant adverse events.

So | feel this is a bit of the el ephant
under the table here. W are tal king about the
| abel and how we can inprove the |abel. W should
really think about does anybody el se read this
| abel except us and what we should do to increase
the effectiveness of the dose adjustnents that are
recomrended in the | abel

I know the Agency is--obviously, this is a
maj or concern in the proposed changes to the
structure of the label, but what el se can we do.
It may be sonmething that we can discuss |ater on
It is a bit off-topic but, again, | feel it is, as

| said, the el ephant under the table to a certain

extent.

[Slide.]

This is the decision tree that Peter just
showed a few mnutes ago. | want to focus briefly
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on a couple of points that were brought up already,
but | think there are two sides to this.

As Peter indicated, to use the default
goal posts on one side if we have appropriate PK/ PD
information to attenpt to set a no-effect boundary.
So, about these no-effect boundaries, with that
adequate PK/PD data, the 80 to 125 woul d be used as
per different gui dance that are already out there.

[Slide.]

Wth PK/ PD data, or exposure-response
data, if you prefer, we would have the possibility
of defining another no-effect boundary. As was
poi nted out earlier, the forner is typically based
on a nmean change and the 95 percent confidence
interval around this mean whereas the latter is
based on the distribution of exposure and
exposure-response rel ationships in the popul ati ons.

[Slide.]

This is shown in the slides that Peter
showed earlier so this is the distribution in the
popul ati ons and exposures and of response as a
function of exposure.

[Slide.]

These include conmponents of variability

that are not included, if you wish, in the usua
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criterion based on the mean. So there are sone

el ements there that are different between the |eft
side and the right side of this proposal. W can
talk alittle bit nmore about this, the idea, for
exanple, that we are | ooking at a drug-drug
interaction. |s there a specific popul ation of
peopl e that may have a different response conpared
to, let's say, just the nean and the uncertainty
around that nean.

The approach based on distribution of
response seens to be very logical and | think, as
Peter described, there are sone examples. | would
like to see sone nore because we have struggl ed
with this also. W have not |ooked at it exactly
the sane way as the Agency but we have struggl ed
with this and howto try to make sonme of these
judgrment calls in |ooking at the inpact of PK
variability and PK/PD variability on trying to
provi de sone rational basis for no-effect
boundari es, and the uncertainty, as was nentioned
earlier, also.

This is Peter's slide also.

[Slide.]

Sone ot her points; the question about somne

practical aspects of the proposed nethod. Peter
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alluded to this, howto select the critica
fraction of patients while taking into account the
selected critical level of response. So how do we
set that critical level of response, and al so take
into account the risk benefit for a particular drug
t herapeutic indication.

Keeping in mnd that, depending on the
area that we are concerned about in that tail of
the distribution, we may or may not be able to
estimate that very precisely depending on how
frequent these occurrences are in the trials that
we have in our database.

| believe we will hear nore | ater on about
utility function so the point | am making here is
out of balance. For exanple, we will ook at the
increased risk. As we increase exposure, let's
say, with drug-drug interaction or organ
dysfunction, there may be greater benefit so how
does one attenpt to try to nake that tradeoff. So
I think we will talk a little nore about that |ater
on in terns of utility or cost function

As | nentioned earlier, | think these are
all interesting questions. Once we reach a
consensus on this, it would be very nice to be able

to share this across groups to foster a greater use
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in regul atory subm ssions.

In response to, | think, sone earlier
commrents also, this is sonething that | would say
we do now very routinely to nodel exposure-response
rel ati onshi ps for key responses in phase Il-111I
trials. | think historically this approach was not
as common. W woul d have | ooked at the popul ation
PK in phase II1-111 trials and maybe PK/ PD very
early in devel opment. But now we definitely want
to focus on exposure-response rel ationships |ooking
at clinical outcones--both of these are
adverse-event effects--in the target population in
the pivotal trials and we see this as an
opportunity, as | said, to put a rational basis
when we propose a label to say that here is the
i nformati on we have on exposure-response, here is
what we consider to be an inportant factor, here is
why this factor nmay not be so inportant.

The recent, actually, approval of
gapapentin for postherpetic neuralgia, | think, is
anot her interesting exanple of the use of
exposure-response relationship in regulatory
deci si on- maki ng.

[Slide.]

A few nore points. This one here, | am
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not sure if | know exactly what the Agency's pl ans
are, so we will discuss this later on, | presuneg,
but current |abels generally report effects of
intrinsic/extrinsic factors w thout necessarily
maki ng a recomrendati on about dosing adj ustnents.
So, for exanple, we report a drug-drug interaction,
say, the exposure increased 30 percent and it is
not necessarily always acconpanied with a dosage
reconmendat i on.

So are we | ooking to make a change and
of fer a dose recomendation for all studied
factors, keeping in mnd that the default 80 to 125
goal post is quite conservative. People who do
these kinds of studies readily recognize this, so
this is probably fine if we are trying to claim
that a dose adjustnent is not needed using this
equi val ence approach conservative because, to
remi nd people, in order for the 90 percent
confidence interval to be entirely between 80 and
125, the nmean change typically has to be in the
range of 10 percent or |ess.

So many people who are not routinely
involved with these studies don't really appreciate
this. You don't typically see a study show no

effect in having a point estimate of, let's say,
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123. That is essentially alnost inpossible.

Sone ot her practical aspects that we
struggle with al so when looking at this in the
equi val ence worl d, what woul d be the dose adjusted,
if any, for the follow ng situations based on the
default goal post, or any other goal post for that
matter, but when we have, let's say, a point
estimate that suggests that, really, there is no
mean di fference but we don't have a | ot of
confidence in this nunber.

So we have not net the regul atory standard
of claimng no effect but | would be at a loss to
recommend a dose adj ustnent because the nean
difference is really essentially 3 percent. So you
could argue that this was a badly designed study--I
made up these nunbers, of course, but these things
happen. At tinmes, these are the data that we dea
wi th maybe because of the limtations of doing
trials in patients. Mybe this is not practical to
study in healthy subjects.

Anot her situation would be where we have a
change on average so we fail, again, to neet the
equi val ence criterion to say there is no effect.

But the 19 percent change for nost drugs would

often not be considered inportant. So, again, |
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think it speaks to the very conservative nature of
the 80 to 125 criterion. There aren't too many
drugs where we would typically say |ower the dose
by 20 percent.

There are exanples, but relatively few
So these are challenges that we deal with at tines.

Anot her factor that was touched in briefly
in one of the slides by Peter, should the dose
adj ustnent take into account the patient's current
dose. If a patient is taking essentially the
| owest dose that is recommended and there is an
increase in experience of 50 percent, is that a
different story, that sonmeone is taking close to
t he maxi mum recommended dose in terns of risk

So that | eads now to shoul d dose
recomrendati ons be based on the dose that the
patient is taking as opposed to an arbitrary dose
adj ust nent because of an extrinsic or intrinsic
factor.

[Slide.]

Anot her interesting thing that we
encountered recently that | want to conment on
here, and | have no idea if this is an FDA policy
or not, but dealing with pediatric dosing

recomendati ons and so-cal |l ed negative efficacy
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trials. So | amtalking about trials that are
performed under the current Pediatric Regul ations.

VWhat | would like to propose is that
sponsors be allowed to provide pediatric clinica
PK information in an appropriate section of the
| abel even if a pediatric indication is not
appr oved.

We ran into sone opposition here fromthe
Agency to do this. | guess ny proposal would be
with appropriate wordi ng about the | ack of
denonstrated benefit in children for a particul ar
i ndi cation, that we include PK information and it
could provide information to clinicians who choose
to use the drug off-1abel

I amnot sure if this is completely
i npossi ble froma regulatory point of view, but I
thought at first that at |east there were a | ot of
simlarities to other intrinsic/extrinsic factors
in |label for which we provide PK information
wi t hout specific evidence of safety/efficacy, such
as, for exanple, renal inpairment. W just talked
about the drug interactions, for exanple.

I just came across this paper recently.
Peopl e in the audi ence here and on the panel who

are working pediatrics probably know this very
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well, that off-label use is very common in
pediatrics so it seens that providing this
information in the | abel would be consistent with
the spirit of the pediatric regulations ained at
generating data to guide clinical use of drugs in
children even if a particular indication was not
approvabl e because, let's say, the drug didn't
denmonstrate the efficacy required to grant that
appr oval

[Slide.]

So, in summary, | amgenerally very
support of the Agency's attenpts to standardize
met hods for dose adjustnents based on
exposure-response data. | think there is a
benefit, potentially, to the industry. | think it
provides a rational basis for nmaking these
judgrments as opposed to the infamous, "Let's ask
one of our clinical colleagues and he will tell us
that this is not clinically inportant,” or, "This
is clinically inportant."

I would Iike to see nore exanples to
better understand the properties of the proposed
met hod to define no-effect boundaries. | think,
like a lot of proposals, the devil may be in the

details. Maybe that sounds negative, but just to
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try to better understand sonme of the properties and
the subjective judgenents that have to be nade, the
deci sions about critical cutoff values, for
exanpl e.

As | said earlier, keeping in mnd that we
are tal king about the | abel here and that often
this is not having the inpact that we would like it
to have, so what other neasures should we consider
to increase the effectiveness of the dose
adj ustnents recommended in the | abel

I think that is all |I have. So, M.

Chai rman, back to you.

DR JUSKG Any clarifying questions
needed of Dr. Lalonde? |If not, we will proceed to
Dr. Shei ner.

DR SHEINER: Can | make a suggestion that
we have a techno break, naybe nove the break up
because it turned out that the media on which |
brought ny slides is not conpatible with that
machine so | have to boot up nmy nmachine and see if
I can make it work. So maybe it would be nore
efficient for us to take our break and then cone
back.

DR. JUSKO That would be fine. W are

schedul ed for a fifteen-mnute break in the
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nmorning, so we will do it now and resune at five
m nutes after 10:00.

[ Break. ]

DR JUSKO We will continue with our
schedul e presentations at this point. Dr. Sheiner
will be giving comrentary.

DR SHEI NER: Thank you

[Slide.]

I want to echo Richard' s sentinent that
this is a very good idea, that beginning to think
in a nre formal way and a nore careful way about
exactly how we arrive at the doses we give and how
we change those doses in light of differences anong
patients is, | think, long overdue and |I think that
we are poised at a point, in ternms of both
theoretical and practical know edge that will allow
us actually to nake progress here.

So | conmmend you for being right on the
forefront and asking the right questions and going
after the right things. | think | amgoing to take
the position | usually take which is kind of a
theoretical one and try to give you a framework in
which | like to think about these things.

However, | don't feel that the theory

needs any apol ogy because | believe strongly in the
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statement that | heard once, | don't remenber
where, which is that the nost practical thing in
the world is a good theory. So what | think we
have to realize is that dosing adjustnment, based on
exposure response, and dosage, based on what ever,
are really part of the same thing and you can't
separate them

The issue just cane up, for exanple, that
are we really, here, supposed to be tal king about
the notion that, given that we have a desirable
dose in sonme normative set of popul ation and now
people differ in their dose exposure rel ationship,
are we asking the question what do we do about
t hat ?

That seens like a pretty sinple question
and we don't really have any problemw th that.
People differ in their PK and you know exactly
where you want to be. Then you change the dose so
that you conpensate for the difference in PK

But then we heard tal k about no-effect
boundari es and goal posts and suddenly, now, we are
tal ki ng about what kinds of doses do we want to
gi ve people to make them better, not how do we want
to adjust one person to get the sane |evel or the

same exposure as anot her person.
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So | think we have to think about the
whol e thing and the special popul ation just becones
part of it. So the question, | guess, that is
bei ng asked is are we ready for a standard
approach, and to give ny brief answer, | think, no;
that is to say, | think there are ideas that we
coul d have about approaches, about things we ought
to ask for, but I think we are not quite ready to
say this is how everybody ought to proceed | ock,
step, according to an al gorithm

Let me, though, paint the picture in the
context and | eave you not w thout hope because | do
think there are sone things that we can do.

I thought | would start with this. You
have all seen these three questions that | always
ask and | thought that, given that the ghost of
Roger Wllians still inhabits the place and he like
these, | will start here.

There are three key questions that you ask
before you do any inquiry whether it is
dose-ranging or anything else. What do you want to
know? How certain do you need to be? And what are
you willing to assune?

If you can answer those three questions,

and domai n-specific individuals have to answer
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those questions. Those are not technica
questions. Those are questions about val ues and
about what you want.

Then what happens is--there is another
point here which is that the second and third
questions, how certain you need to be and what you
willing to assunme, interact very strongly. The
nmore certain you need to be, the | ess you can
assune, in general. W will see why in a nonent.

But the inportant point about this is once
these questions are answered by the domai n-specific
peopl e, by regul ators, by physicians, by patients,
some of them then we can start to get down to that
standard approach. Then we can start to get down
to the technical aspects because all the issues
after that are technical

[Slide.]

So here are ny answers for dose sel ection
What do you want to know? | would say you want to
know dose response. | call that the response
surface. Now, the distinction here is you want to
know dose response, not exposure response. Dose is
what you do so that is what you want to know about.

Exposure response turns out to be very

useful in figuring out how to chose doses. | don't
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deny that, but, fundanmentally, you need to know
what you need to do. And you need to know
utilities. W have heard about these before and
Jrgen will talk nore about themlater. M talk
will serve as a bit of an introduction to that.

How certain do you need to be? | claim
not very. Wat are you willing to assume? | am
going further than what you are willing to assune.
I claimthat you can't do this at all unless you
are willing to assune valid scientific know edge of
PK/ PD, unless you are willing to believe that there
are nechani sns by which the drug acts and that you
can trust that you know sonethi ng about those
mechani sms based on scientific inquiry which has
preceded your activities in dose ranging.

So let ne elaborate on these things.

[Slide.]

Deci si ons shoul d maxi ni ze expect ed
utility. There is a system as you sort of heard
already and will hear nore, for making decisions
that is a formal system It tells us what we need
to know and how we conbi ne our know edge in order
to nmake those deci sions.

| have a little notation. | amgoing to

say D, are what | call decisions. So there are
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many of them so | have subscripted them Y are
out cones and there are many possi bl e out cones.
Uility is the subjective value of an outcome, it
is what val ue you assign to an outcone, so that
utility is a function of outcones.

Expected utility is the average utility
across all possible outcones where each outcone is
wei ghted by its probability under your decision
In other words, decisions affect probabilities of
out cones and the expected utility is just the
average across all those possible outcones, each
one counted by as nmuch as its |ikelihood under your
deci si on.

I f you change your decision, then the
probabilities of different outcomes changes and so
the utility of that decision changes. So there is
a sinple fornmula, the expected utility of a given
decision, |, is the sumof the utilities of all the
possi bl e outconmes wei ghted by their probabilities
under that decision

The optimal decision is supposed to be the
one, the decision, that nmaxin zes that expected
utility. So what is the necessary enpirica
information here? It is those probabilities. That

is the enpirical information. That is the stuff we
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can all agree on.

The utilities, the transformation of
outconmes to values is subjective. Those are, in
principle, nmade by every patient, every individua
who is going to nake a decision for himor herself.
Now, to sone extent, especially in the health
world, we generally imagine that we all nore or
| ess agree about utilities. You would rather be
alive than dead, things like that.

So it is not too nmuch trouble to assign
sort of normative utilities, but the inportant
point is that those are subjective. There isn't
any data you can gat her about what they ought to
be. You can gather data about what they happen to
be in a popul ation

[Slide.]

So the theoretical basis for conbining
these things in this way has been known for a |ong
time and it has been known and presented in the
drug-dosage literature for a long tinme, especially
in a series of wonderful papers by John Wakefield
and his colleagues. So it is all laid out there in
exquisite detail. W have had this available to
us. W haven't used it much, but there are sone

exanpl es of where it has been used and | woul d
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suggest that this is the place to start.

It is a conplete theoretical framework
It is based on a Bayesi an approach to things
because whenever you are dealing wth decisions,
you have to be Bayesian. Testing is not part of
deci sion naking. Testing is a different function
It is checking out whether your notion about the
world is right.

That is quite different than making
deci si ons under uncertainty. You are not testing
in that node. In that nbde, you are acting.

[Slide.]

So let's just talk about optinmal dosage in

a very sinple exanple. W have a binary decision
treat or not. W have one binary efficacy so the
drug is either effective or it isn't in any given
i ndi vidual and one binary toxicity, it is toxic or
not. This, Jrgen and | did not co-consult here
but I amusing the same sinple approach to utility
that he is using. | am saying that the val ue of
the single efficacy is equal and opposite in sign
to the value of the single toxicity.

So, perhaps the drug saves your life but
it might also kill you. The good things and the

bad things that can happen are of equal val ue.
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That is not too inpossible but it is very
unrealistic and idealized, and | want this to be an
i deal i zed exanpl e.

So, in that case, where the weighting, so
to speak, the utility is exactly the sane and they
are only binary things, the natural measure of the
amount of efficacy in this situation is the
probability of the efficacy and the probability of
the toxicity, and the difference between the two is
the utility because they are each wei ghted equally.

So that is all we have to conpute. What
is the problem then? The problemis that, of
course, the probability of efficacy, given the
treatnment, is a function not only of the treatnent
but of the patient, of the dosage, of a whol e host
of other things that determne that rel ationship,
and simlarly for toxicity.

[Slide.]

So you have all seen diagrans |ike this.
In fact, | often say that if you don't see a
picture like this, then it isn't ne giving the
tal k. Dose response is the probability of the
out cone, given these various factors. So, on the
left, | have a very idealized picture. The

probability is going up in the vertical direction
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Patient factors, of which there are many but | just
congl onerated themall on one axis, sex, age,

wei ght, other drugss, et cetera, and dose is the
dosage regi nen, not just the anount but the
frequency, et cetera, whether you take it with
meals or not. It is whole programfor how you take
a drug.

So you can inmmgine that there is sonme kind
of a surface. | have that thing in yell ow which
describes this probability of efficacy as a
function of patient factors and dose. You have the
same thing for the probability of toxicity.

Then you shift the curve of toxicity over
to the efficacy one and what you are | ooking for
according to the utility function here because the
weights are identical. So | can just |ook at those
curves, thenselves. For exanple, for such an
i ndividual, a person who is at the origin of the
patient factor, the right dose is the one that
maximzes utility. That is the maximumdifference
between the curves so it is going to be right there
and that is going to be the dose for that
i ndi vi dual

Notice if you go to the other end of the

patient curve, the toxicity surface always is above
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88
the efficacy surface. So, for that person, there
is no optinmal dose. The best dose is none.

[Slide.]

So the dose response and the curse of
di nensionality. There are a | arge nunber of
di stinct dosage decisions, timng, et cetera. Each
has multiple options. There are a |arge nunber of
di stinct patient variables that affect the
rel ati onshi p between dose and response and they
each have nultiple possible values. That generates
a huge nunber of conbinations.

The speci al - popul ation paradigmis a kind
of an attenpt to reduce the conbinations to a
manageabl e nunber of honbgeneous categories. So we
have got renal function. W have got ol d people.
We have got young people. And we imagine that, by
doing that, we can actually make this problem
tractable. W can actually figure out that there
are only four or five categories we need to worry
about and get it right for each one.

I don't think that is true. 1 don't think
it is possible. | claimit is still inpossible to
study all the possible rel evant conbi nations of
dosage by patient type variables. You need

sonet hing nore than that. You need sone kind of a
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continuous function that maps fromthe space of
patient variables and dosages to efficacy, toxicity
and, ultimately, utility.

So the response surface that | showed you
a picture of inplies a kind of a parsinonious
representati on of dose response that snmoothly
i nterpol ates and extrapol ates between and beyond
the necessarily limted data because you are never
going to have the anount of data that you need to
fill in every point. There is an infinite nunber
of points on that surface.

So that is the goal. That is what | rnean,
the, by what we ought to be after, the big picture.
Qovi ously, part of that picture is special
popul ations, if you want to look at it this way.
There are certain points along the patient-variable
access, but the big picture is this whole picture.

I think we have to keep that m nd because
everything that applies to choosing the dose for
peopl e that are not in special populations applies
equally well to people in special populations. It
is just that their surface has shifted.

The interpol ati ng and extrapol ati ng
functions are assunptions. Now, they may be very

good assunptions. They may be based on science.
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They may be based on nmechani snms. But they are
fundanental |y assunptions in the sense that we are
not going to prove that the shape of that surface
has a certain kind of a shape or the interpolation
is correct on our data because that woul d nmean
filling in every point, and you can't do that.
There are just too nmany.

So this certainty assunption tradeoff that
I nmentioned earlier hinges on the scientific
validity of the assunptions. |f the assunptions
are right, then we have good certainty that we know
that what we are seeing is what we are going to
get .

If those assunptions are wong, we could
be quite distorted. So that is where this tradeoff
occurs. So, if we need to be certain, if we claim
we need to be certain, then we are going to have
get a lot nore data and prove a | ot nore things
because we won't be able to nake as many
assunpti ons.

[Slide.]

So, now back to the second question, how
certain do you need to be. Wy do | say not very?
Not very certain is okay because it is the current

standard. We usually only test three or four doses
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before we | eave and one of these is al nost al ways
the one that is chosen to be the suggested dose.
This is not in our special population. This is the
ori gi nal dose suggestion

Preapproval special popul ations, as we
heard, and observati onal dose-response studies are
limted in scope and they are not often analyzed in
a response-surface-conpati bl e way, and we have sone
enpirical evidence that a lot of |abels, a lot of
dosing, is wong. There is a great deal of
overdosing and | cite this recent work from CDDS

For reasonably safe drugs, even though
that is the case, that is not necessarily wong
either. For reasonably safe drugs, a w de dose
range is tolerable so it is not a disaster that we
can be a little uncertain about this. An
unpredi ctabl e i ndividual variation nakes individua
dose response uncertain no matter what.

A new person coming to you is al ways going
to be different than what you expect to sone degree
so you have to tolerate that. You don't need to
know, then, precisely what dose a person |ike that
ought to get because you don't get any precise
out put .

Dose titration is also a standard part of
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medi cal practice which limts the harmof the wong
initial dose. This is sonething that nobody speaks
about but we all know it which is that we are not
tal ki ng about getting the dose right in the |abel
We are tal king about getting a good starting point
and then we expect physicians and patients to

nmoni tor what is going on and to adjust on that
basis, so the cost of getting it wong is not very
great.

[Slide.]

So what are you willing to assunme? As |
say, valid scientific know edge of PK/PD. That
conmes in defining the response surface. So let ne
just raise a couple of technical issues in the
response surface; the kinds of nodels, what are
these interpolating and extrapol ati ng functions?
They have to deal with real clinical data problens
because we are going to be estimating these things
fromreal clinical data.

I have a little footnote there, that paper
we wote recently with Lee Ping Zhang, who is one
of ny fellows, illustrates this really rather
nicely. What are the problens? The problens are
dealt with these things called hierarchica

statistical nodels. They deal with sparse data,
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i mbal ance. Sone patients have nore datapoints than
others. Hi gh noise because, in the press of
clinical trials, we don't get everything. W don't
wite down all the tines we did things right or do
it exactly right, either.

These nodel s all ow essentially every
patient to contribute to the overall picture rather
than isolating each patient, estimating things from
themall by thenselves and then putting it
together. So it is called borrowi ng strength.

Mechani stic structural nodels; this is
where the science conmes in. You put nodels forward
that represent the science, the understanding.
Those assunptions are ones that we can trust. Wen
we use those kinds of nmodels, then we can deal with
other problens that clinical data arises, what is
called informative m ssingness, that when the data
are nissing because of their value when patients
don't show up to clinic, because they are sicker
that day, and so they woul d have had neasurenents
that we were supposed to take that were actually
nore abnornmal than the ones of the people when they
do conme in. That kind of m ssingness can really
mess up inference and, if we have good scientific

nodel s of what is going on, we can conpensate for
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that to sonme degree

Use of bionmarkers, knowi ng what to neasure
and how they relate to outconme and doing valid
extrapol ati on, how do we go fromsituations that we
have studied to situations that we have not
studied. That is the whole point of the kinds of
things we are doing here.

What el se can we say technically about
doing this? The neasurenents; they have to be
highly informative. W have to neasure clinica
out comes and they should be of all kinds. They can
be categorical. They can be single. They could be
del ayed. W need to get good clinical outcones.

But bi omarkers are going to be really crucial here.
This is not the place to talk about it, but those
are nultiple longitudinal quantitative and dynamic

They have huge information content. The
clinical endpoints generally, if they are single or
categorical, have very low information content.

You can't learn a lot fromthem so we are going to
need bi omarkers and we need to know how they rel ate
to the outconmes we care about.

But, again, it doesn't have to be certain
because we don't need to be absolutely certain

here. W have to learn fromnatural variation
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whi ch means that, in all the clinical trials we do,
we have to neasure conpliance, neasure

phar macoki neti cs, neasure nultiple outconmes even if
we are not controlling them That allows us to
buil d these kinds of nodels.

So that is the kind of changes that we
need in the industry in order to really deal with
this issue if we want to deal with it.

[Slide.]

How can the regul atory agencies help that?
I have a nodest proposal. | chose that
deliberately. | hope that the anal ogy, the
rem nder of Jonathan Swift and his nodest proposals
is not to cone to nmind too readily here. How about
saying that the NDA must offer a reasonable
deci sion analytic justification for dosage
recomendat i on, not naking a standardi zed procedure
yet.

Let's just say to the manufacturers, you
have got to conme to us with a proposal for dose,
dose nodi fication, special populations, all that
stuff, you have got to cone to us with a proposa
that fits the rules for decision analysis.

Now, what do | nean by that? What is a

not reasonable one. 5 nilligrans is safe and
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effective. That is not a decision analysis. 5
mlligrams is safe and effective and 1 milligramis
not effective. That is not a decision analysis.

What is reasonable? At the mininum as
sort of illustrated, one benefit, one risk and they
shoul d both be continuous versus dose. This is an
important point. Probabilities are continuous.
They go on the entire line between 0 and 1 so they
are continuous. Even if it is a binary event, the
probability is continuous.

I want to see an analysis of utility that
says as | nove dose continuously, | get a
continuous change in response if it is a
probability of binary event, if it is the |evel of
bl ood pressure, whatever it nmay be. | want
sonet hing conti nuous so | can know where to go

If I nmake this whol e thing discontinuous,
5 mlligrans versus 1 milligram then |I have only
got two choices, 5 or 1. You have got to be able
to interpolate and that neans we are going to bring
the science and you are going to bring in the
reasonabl e nodel

So the mininumis one risk, one benefit
and sone utility function. The utility functions

don't need to be conplicated. It could be fraction
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of time above the MC for an antibiotic, or
fracture of time within the therapeutic range if
that has been well established for another type of
drug, or just the probability of efficacy mnus the
probability of toxicity as | illustrated earlier
and as | have an actual real-world illustration but
I haven't got the tinme to showit. But nmaybe we
will want to | ook at those |later.

VWhat are the benefits of doing it this
way? | think one of themthat | don't list is that
we will get a lot of ideas about how to do this
fromthe industry before we set down in stone any
requirenents. It will start to cone in and we wll
see which ones seemto work and which ones don't.

I am suggesting a period of
experinmentation, a period of |earning, by everybody
i nvol ve, what works, what doesn't, what is a good
job, and sharing of this information between the
regul atory agenci es and the nanufacturers.

But, in particular, if we did this and if
it became a regular part of a drug approval, then
we woul d be exploring nmultiple doses between and
within individuals. That is sonething that we
don't tend to do. Yet, you need individual dose

response in order to be able to do this thing
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98
really right.

Variation will be better assessed which
will lead to a better understanding of the causes
of variation and, perhaps, better ability to adjust
doses on that because the variation turns out to be
absolutely crucial. The kinds of utilities that
you are going to put forward will say, | want to
sort of pay a price for everybody who is above a
certain level, let's say, or has a certain
toxicity.

That neans you need to know how vari abl e
those things are. You need to know how likely it
is that people will vary with respect to their drug
| evel s and hence their effects.

Bi omarkers are going to have to be used
and so we will start to generate databases for
val idation of bionmarkers as surrogates which is,
think, a very inportant thing as we go forward in
devel opi ng drugs. W don't know where those
dat abases are going to cone from

It will encourage a netaanal ysis of al
clinical trials in the dossier because you are
trying to put together this information across
trials. That is the only way to build up the whole

picture and maybe it will actually lead to nore
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rational therapy and better and nore effective
doses.

[Slide.]

So what are sone regulatory inplications?
Here are some that just popped into ny mnd as
t hought about this. You may have to approve doses
that have never been tested because the optinmal
poi nt on the response surface is not any place you
actually put a bunch of people when you did your
st udi es.

That, | think, has probl ens possible for
i ssues around formulation. | don't know an awf ul
| ot of formulations, but there is sonething about
stability of formulations and you have to have them
for along tine and things like that. You are
going to run your trials when you are devel oping a
drug with a formulation that allows you to give
mul tiple doses, like capsules with liquid in them
or sonething like that. Then you are going to have
a problemtranslating that into an approved
fornmul ati on.

I nterpol ation, obviously that is going to
be all owed. But what about extrapol ation? Peter
sort of raised that issue of where you have m ssing

data on your curves, can you really go to those
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1 pl aces and say, "That is where we ought to be
2 operating, a place where there is no data to the
3 right or no data to the left?"
4 I don't think any of have problens when we
5 are tal king about a place where we have data to the
6 right and left and we are just kind of
7 i nterpol ati ng between points. Interesting
8 questi ons.
9 Explicit use of utility; that is really
10 new, | think, for regulatory agencies. It wll
11 deal with the consistency issue and, in fact,
12 consi stency of dosage recommendations is only
13 achi evabl e through reduction of all these things to
14 a common scale and that scale is a utility scale.
15 But, how do we establish an expected utility
16 standard? Do we say we need to have a certain
17 anount of expected utility for a given drug,
18 ot herwi se you can't recomend it?
19 That begins to sound like we are starting
20 to only approve drugs that do better than the
21 competitor. So there are a lot of interesting
22 i ssues here and that is why | don't think we are
23 really quite ready for naking these rules yet and
24 we need time to think about it.

25 [Slide.]
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A couple of points that just came to m nd
as | was preparing this presentation, fornal
deci si on, Bayesi an deci sion analysis deals with a
| ot of the issues that he brought up. This
consistency thing. As | said, utilities is comon
scal e, risk-benefit goal posts, critical values, no
effective boundary. These are all attenpts to be
di chot omobus about utility judgnents. Let's just
face it. W have to deal with utilities. Let's do
it inthe right way acknow edging that it is not
yes or no, that as soon as you cross a boundary, it
i s suddenly not bad and, before that, it is all
good.

W need to have these continuous functions
which tell us where we want to be | ocated
O herwi se, as soon as we are below a certain | evel
or threshold, we don't know where we want to be if
we have these flat utility functions that are just
step functions. W don't want those.

Pooling data fromnultiple studies; it is
required in a sense. It is built into the Bayesian
perspective here and yet it is not sonething that
is done as nmuch as it ought to be and is an issue
that Peter raised.

Peter raised the issue of power and we
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know a study is powered. That power becones
totally irrelevant here. That is about hypothesis
testing. It is how nmuch data have you got and what
can you conclude fromthose data. A standardized
interpretation--certainly, again, under this point
of view, the standardized interpretation is the
expected utility and it makes sense and it is
transl atabl e across different preparations,
different drugs and even different diseases.

[Slide.]

So optinal dosage deci sions naxim ze
expected utility. Decision analysis is the only
consi stent and coherent theoretical franmework for
deci si on- maki ng under uncertainties. Nothing has
come al ong that does better. Nothing has come
al ong that does better so let's not reinvent the
wheel . Let's use what peopl e have been worki ng on
for fifty, a hundred years, and put ourselves in
that context and say what does that tell us.

That is one of things | tell ny fell ows.
It is the best thing that can possibly happen to
you is that you are working on a problem and you
di scover that sone other fol ks have been working on
that exact sanme problem |[If you just change the

nanes, then their problemis your problem and they
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have been working on it for a hundred years.

That is the situation here. There is a
| ot of information about decision analysis and how
you go about doing it. So let's stick with that.

Uilities are subjective val ues of
out comes. Expected utility is an average over
out cones wei ghted by the probability under each
decision. The set of probabilities is the drug's
response surface. It is a function of dosage
regi nmen, patient features and it is derived through
experinment and observation and prior science, |

shoul d say, because response-surface estimation is

best viewed as |earning, not confirmng. It is a
way of putting together infornmation. |t doesn't
i nvol ve power. It doesn't involve hypothesis

tests. That is not what it is about.

It means that you are trying to build in
all of your know edge to say what is the best
current state of know edge and nmke deci si ons based
onit. M nodest proposal is to require phase |
to Ill to develop an enpirical basis for optinizing
dosage according to a decision analysis which they
formally present and whi ch woul d be based on a
clinically reasonable utility function

If we do that for a little while, | think
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we will get to see just where the hard parts are
and where the easy parts are.

I"mnot going to show the exanples. | am
done.

DR JUSKO  Wuld anybody |ike Dr. Sheiner
to clarify any parts of his presentation? Larry?

DR LESKG | don't knowif this is
clarifying or just a question because it is
somet hing that we encounter in sort of a
statistical framework of using exposure-response
data. That was one of Peter's slides where he
tal ked about random zing patients in a phase Il or
phase Il trial to dose and then | ooking at bl ood
| evel s as opposed to randoni zing to a blood | evel

In the first case, that is often viewed
froma biostatistical standpoint as being
expl oratory, hypothesis-generating, sonething short
of confirmatory. The second case is viewed as
confirmatory and that gets in the way of
utilization of information when you have these
di fferent dinmensions of statistics in clinica
phar macol ogy.

I wonder, in the context of what you said,
how fatal a flaw is that when we have, as Peter

menti oned, nost studies being conducted based on
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dose randoni zati on?

DR. SHEINER It speaks to the "how
certain you need to be" issue. First of all, let
me say there is very exciting work within the | ast
decade on causality. | think we really understand
causality. | don't mean the huge phil osophica
i ssue of causality but | nean the practical,
everyday, what you and | nean about causality, the
drug causes the toxicity, the notion of causality,
and how do you infer causality fromnatura
experi nents.

We know how we infer causality from
desi gned experinments. W randoni ze people. Half
the people get it and half the people don't. W
know i f the people come out differently, the cause
was what we did, although even working out exactly
how you know t hat, what kind of a theoretica
framework you need to be able to say, "That works,"

whereas just watching doesn't.

But the point is there has been trenendous

progress on this. So it turns out that if certain
assunptions hold, then neasuring the drug |levels
that arise in the course of the variability anong
peopl e, even including variability in conpliance

whi ch generates nore variability in drug |evels,
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not only pharnmacoki netic but conpliance.

If certain assunptions hold, you can say
that the observed relationship is approximtely the
sane as the relationship that would obtain if you
actually set the doses to those various anounts,
which is what we want to know about. But you have
to | ook and nake sure those assunptions hol d.

Then there are ways of designing studies
in which you can be nore sure that those
assunptions do hold because as soon as you know
what it takes to draw your conclusions, you know
what you need to do to nmake what it takes have to
happen.

That is the long answer. The short answer
is those data are usable but they are harder to use
and t hey need nore thinking about exactly what
assunptions we are willing to buy. But, if we are
willing to say we don't need--as | say, the
conpetition is we don't do this job well at all
So any inprovenent, it seens to nme, is a good one.
The ot her stock phrase | always like to say is
let's not let the best be the eneny of the good.

We are not going to get perfect know edge
from observational data and nost of our information

about dose response and exposure response i s going
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to cone from observational data in the sense that
we are going to take advantage, we are going to
have to take advantage, of natural variation to
generate varied drug |levels and various input
patterns and see what the results are.

But | amvery excited by the fact that
there is sone good, solid theoretical work, people
who | thought would never ever be willing to dea
with those kinds of data, a guy like Butch Tsiatis
who has been a statistician, now at North Carolina
but fornerly at Harvard, who was very, very nuch

just, "You have to do controlled trial," is now
doing work in causality with Jam e Robbins at

Har var d.

The reason why he al ways stayed away from

that and the reason why nany people stay away is
because it just was a norass. You didn't know

whet her you were right or wong. There was no good
solid theory. Well, the solid theory is emnerging.

DR JUSKO. M ke?

DR. HALE: | have a coupl e of questions or

comments. You won't be surprised that | think that
utility is a definitely a very val uabl e approach to
follow Have you given some thought as to how we

construct utility functions. W does that? 1Is it
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a public-health perspective? Is it
phar macoecononics? 1Is it the physicians?

The second; have you al so thought about
ri sk avoi dance? |s maxim zing expected utility the
way to go or do we need to think about maximn zing
the m ni num payoff here?

DR SHEINER. Mni-max. Let nme first say,
again, the thing that | always fall back on when
get hard questions like that is what is the
conpetition. Wat is the conpetition? W are
al ready--if you believe in decision analysis, if
you believe that that way of describing what
happens when you nmake decisions is right, then we
are already using utility functions but we are
bei ng explicit about them

So | say let's try to be explicit. W
m ght be enbarrassed to | ook when we wite it down
as to what we are actually saying is our value
systembut that is still better than just naking
bel i eve that sonewhere inside of us in sone
intuitive way it all cones out right.

That doesn't nean that intuition isn't
very inmportant. It is absolutely crucial. W need
people to make it public. So that is ny first

stat enent.
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My second is that is why | suggested in
the beginning let's let the manufacturer cone
forward with the utility function that he thinks
will work and run the thing out on his data, sinple
as it my be. Let's not be too critical. Let's
spend sone period of time just |ooking at what
comes and nmaybe certain places and certain di seases

and certain things will emnerge.

VWere therapeutic range is reasonably well

established, why not just nmake it be sone function
of the distance that you are fromthe therapeutic
range and make utility be mninmumwthin that
range. Let's start there. So | think there are
ones where we can start. MGCs for antibiotics
seens |ike an obvious place to start.

The other reason why | like this is
because it is going to encourage people to actually
think about it and then they will have to start to
think about, is it AUC? W keep tal ki ng about
Crax. | think Crax is absurd. A we can't
estimate it without a nodel and we are not willing
to take nodels so we estinmate it by the maxi num we
observe, and that becones a desi gn-dependent
par anmet ers

If we sanple very five mnutes, we get a
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different Cmax then if we sanple every hour. So it
totally worthless in terns of an estinmator and
don't know how many drugs Cmax is inportant for. |
can think if a drug that is toxic to a rapidly
perfused organ, then nmaybe Chax is inportant. But
how many of those are there?

Di goxi n; remenber that fanous digoxin,
which is deadly. Cmax is totally irrel evant
because it takes about twenty mnutes to a half an
hour to reach equilibriumwth the heart. But we
stick with that because we have never witten down
explicitly what we are saying the cost is of a Chax
that is nore than sonething or other

I think the first tinme sonebody tried to
do that, sonebody el se would | ook at and say, "That
is ridicul ous."

DR LEE: Dr. Sheiner, there are two
components in the utility function. One is for
ef fectiveness and the other one is for safety. |
am wondering if you put it the context of special
popul ations, and | would say probably over 90
percent of the tine, you see an increase of
exposures in special popul ations.

In that case, would it be possible to

sinmplify your utility function and just | ook at the
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safety part and not worry about the efficacy
because, if you have an increase of exposure, you
woul d anticipate that efficacy will stay the sane
or better, but then what you worry about is the
safety.

If you sinplify that, then you can even go
one nore step and say, let's not worry about the
utility part of it. Let's just worry about the
probability of an adverse event.

DR SHEINER | don't think so. Even if
you said that efficacy is nonotone, so if you are
going to increase the exposure, you are going to
increase efficacy, or it will just reach a max and
stay there--even if you said that, you would stil
need what you are calling your threshold. You
woul d still need to say when does toxicity get to a
poi nt where we say we can't accept this, or that is
to say that we need to ask people to do sone kind
of a dosage adjustnent which, presunably, is sone
kind of a bother, so it has got some negative
utility associated with it.

You woul d still need to have a value, a
utility function, on the toxicity and it woul d have
to, presumably, be in the context of the efficacy.

Again, | agree, if the efficacy was totally flat,
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then it would go out of the picture. But you
didn't know that unless you studied it.

The ot her point was the point that Hartnut
made which is we are tal king about a response
surface. There is just no reason a priori to
bel i eve that things that change physiology in such
a way that they change drug |l evels night not also
change physi ol ogy the way that they change
r esponses.

| agree they are probably reasonably well

separated. There are nany cases in which, if | had

to make an assunption, | would say they are
unrelated. |If that is one of those | had to nmake
because | didn't have the data, | would go ahead

and say that. But it would be nice to have a
little bit of information on that.

DR LEE: Let nme ask one nore question
before we nove on. | saw, on the slide you didn't
present, actually, an oxybutynin example. It
brought to nmy mind another question and that is,
let's say, a standard approach is to |look at an
ar ea- under -t he-curve change, given what you just
sai d about Cmax, although we |ook at that. But you
| ook at an area-under-the-curve change and you say,

"Ckay; this has increased 60 percent."”
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But, along with that, it is usually a
change in clearance of a drug related to inhibition
of metabolism et cetera. The usual dose
adjustnent is to change the dose based on an area
under the curve. Wat, in fact, is going onis a
profile in the special population that probably
hasn't been studied in any kind of efficacy or
safety study, and how woul d that profile change and
its possible inplications play into the
deci si onal -anal ysis franmework that you presented?

DR SHEINER: | think it would be a
wonder ful exercise to say, okay, if | believe that
I ought to change the dose based on AUC, what ot her
assunptions nust | be naking? Again, a formal kind
of statement of, this is the efficacy I am
concerned about, this is the toxicity I am
concerned about, this is the kind of picture |
think exists, this is the utility I amdealing
Wi t h.

Then you can just see exactly what you
woul d have to assume for an AUC adj ustment to be
the right thing to do. Then you can scratch your
head and say, do | buy those assunptions; for
exanple, that efficacy will proceed al ong the sane

curve for sonebody who has got a different AUC or
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that ny data are sufficient to say what goes on
when the AUC gets into this range, what was this
original thing based on, et cetera.

So | amsort of arguing that we don't yet
know exactly how we want to proceed in terms of
bei ng able to say to sonebody, "You don't know
anything. You follow these rules, you will be
okay." | don't think we are there. But | think we
are in a place, and | think Ri chard pointed out,
the industry and he and others like himare really
t hi nki ng about these things.

I think if we give hima chance and
encouragenent and tell him-we say, "You got to do
this." It has got to be sone reasonable rationale.
And then you don't turn around and shoot everyone

down so no drug gets approved. That is the other

si de.
DR. JUSKO Thank you very much, Lew s.
Commi ttee Di scussion
DR JUSKO At this point, the schedul e
calls for committee discussion. It would be usefu

for Peter to put up his nmain slides, probably
starting with the flow chart, the decision tree,
and then we will go on to the specific remining

i ssues, questions to the commttee that were posed.
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It would be best if we did these in the sane order

DR LEE: Dr. Jusko, do you to see the
flow chart or the questions?

DR JUSKGO W want to, in |logical order
consi der the main questions that the Ofice would
like the cormittee to address. It is ny
interpretation that these questions to the
conmittee are the secondary questions and your
primary questions pertain, first of all, to the use
of the decision tree and your standardized out put
net hod.

DR. LEE: Yes; these are nore specific
questions. So do you want to nove to the flow
chart, perhaps?

DR JUSKG Yes. It seens to nme that the
first question is for further commentary on the use
of this decision tree for dosing-adjustnent
recommendat i ons.

[Slide.]

Ri chard, you had sonme comments on the use
of 90 percent confidence interval s? Mybe you
could restate those.

DR LALONDE: The point | was making was
that when you go down the |left side, and we use the

80 to 125 default no-effect boundaries as we
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currently apply them we don't take into
account--nmaybe it is inplicit in there, but we
don't really think in terns of the variability
across the population in the sanme way that we are
trying to incorporate when we go down the
ri ght-hand side

I think we kind of do, but it is not
really stated the sane way. So, when Peter showed
I think it is called the desired output and he has
the distribution of the popul ati on of
phar macoki netic variability and the distribution of
the popul ati on of exposure-response rel ationship,
and then you look at the tail of that distribution
in ternms of outcone, to say that beyond this tail
there will be concern about it, | amjust saying
that, while | think there is a very |ogica
approach, | amjust saying that there is subtle, or

not so subtle, differences between the |eft side

and the right side. It just may be the nature of
t he beast.

DR. LEE: | would agree with your
observation. | think this flow chart is what is

stated in the current guidance, that if you have
exposure-response information, you can use that

information to establish a 90 percent confidence
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interval or a no-effect boundary.

But the two exanples | showed actually
didn't followthis flow chart exactly. It was
calculated in the probability of an adverse event.
So we haven't worked out the technical details of
how do you get fromthe PK/PD relationship to the
no-ef fect boundary. That is something we need to
work out technically. How do you get that val ue
and what types of assunptions do you have to nake
in order to get fromintersubject variability of
exposure response to a 90 percent confidence
interval of the mean val ue between the test and the
ref erence?

DR SHEINER: Setting aside, for the
monent, that | don't think that this is the way to
go, and assunming that you do, take a | ook at what
that is. That statenent, the 90 percent confidence
interval, is a statenent about certainty. A
confidence interval is a statenent about
epi st enol ogy, how well do you know t hat sonething
is within a range.

The 90 percent interval |oosely
transl ated--my apologies to all frequentists who
will find this objectionable--it, |oosely

transl ated, says sonething about the probability of
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your degree of belief that it is within that range.
Way 90 percent? Wat degree of belief do you need?

I just claimyou can't do this. [If you
get down to this level of detail w thout having an
overriding framework in which you have got a
justification for all your conputations, then,
suddenly, you are in a place where you are doing
things arbitrary like saying 80 to 125. It works;
that is to say, you make the rule, they do it.

But it is just arbitrary. It has no
justification in any way that you can get everybody
to agree on. That is the same thing there. How
can you put 90 percent down? Wiy do you need to be
that certain? Wy not 85? Wy not 50 percent?

Why not 99 percent?

You have got to show nme sone value in
bei ng 90 percent rather than 95 or 85 for me to buy
that nunber. Now, the notion that you want to have
uncertainty as well as variability in this whole
process, that is absolutely correct and the
Bayesi an deci sion anal ytical framework has it right
there and has it there and has it there explicitly
and it does this right conputations with it.

DR. LEE: Dr. Sheiner, what you are

proposing is we go on two different paths. One
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path is if you don't have a PK/ PD rel ationship,
then you go for the goal post, 90 percent confidence
interval. But if you have a PK/PD rel ationship,
you don't think about the 90 percent confidence
interval. You look at a utility function

DR. SHEINER: No; | am going for one path.
| amsaying it is time to say to the manufacturers,
"You present an argunment within this theoretica
framework that provides a basis for what you woul d
like to recomrend. "

| am saying, in the beginning, now, as the
regul atory agency, you be very generous about
accepting those argunents. But the goal,
eventually, is to have every dose have a rational e.
Sone will be better than others, but, again, there
you woul d expect that you would want to be nore
concerned about those where the | osses are greater.

DR. DERENDORF: | think the rationale may
be to think, well, this is a simlar situation as
bi oequi val ence and, therefore, the rules that have
wor ked there traditionally probably work here, too.

But it isn't the sane thing as
bi oequi val ence because it is a conpletely different
scenario. |If you have two patients with very

different diseases, different physiology, that is a
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1 different situation than a crossover study in a

2 heal t hy subj ect.

3 So | think we need to clearly separate

4 here the pharnacokinetic and t he pharnmacodynam c

5 i ssues and we need to separate--even within the

6 ki netics, we have to make certain assunptions that
7 we may have different assunptions that we nay have
8 different disposition of netabolites that may be

9 active or distribution issues that, if we conpare
10 bet ween subjects, the sinple ratios don't apply

11 anynore.

12 DR. CAPPARELLI: | would just echo sone of
13 those concerns with the tightness, | think, that

14  was brought up of the goal post intervals. Wen I
15 | ook at fromthe standpoint of pediatric

16 subpopul ations, if we took the data that we have

17 for drugs when we are | ooking at pediatric dosing
18 based on a milligramper-kilo basis, for the nost
19 part, we would have a different dosage in al nost

20 every age group

21 It would be very difficult to inplenent,
22 wi thout scientific rationale, for why one is naking
23 those sorts of distinctions. | think you would run
24 into sone problens, at least with that particul ar

25 subpopul ati on group
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DR HALE: This paradigmstrikes ne nore
or less as a static situation with regard to the
data. In other words, you have got a package of
data; what is the best you can do with it? It
doesn't strike me as quite appropriate if you are
in a situation where you can go do new studies,
col l ect nore data.

| agree conpletely this, at first glance,

may feel |ike bioequivalence but it is so different

interms of, say, conparing a capsule versus a
tablet. You are really talking about, if | give
this patient A or B, are they going to expect the
same AUC and Cmax. That is very different as
opposed to having sonme kind of target AUC or Cmax.
We don't know if those are the appropriate |evels
for a given disease condition.

I guess what is bothering ne here, for

instance, for exanple, if we find people with rena

i mpai rment have twice the AUC, is it an appropriate

course of action to cut the dose in half. Wll, |

guess it depends on whether they have the same kind

of exposure-response curve as other patients.

There woul d be a real tenptation not even

to go answer that question; in other words, maybe

excl ude those people froma phase-I11 trial and
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just do a sinple PK study to get what we need to
know with regard to dose, if this is the paradi gm

DR. LESKO | was going to say, these
comments are well-taken. | would say, overall, the
theoretical framework for a lot of this slide and a
| ot of the guidance that have conme fromthe FDA
over the | ast couple of years was an equi val ence
f ramewor k, equi val ence approaches.

I think everyone acknow edged this isn't
bi oequi val ence but the idea of an equival ence
situation, not a tablet-versus-tablet, but a
speci al popul ati on versus a reference popul ati on,
sort of the fundanental approach here. These do
appear in the guidance so | would put it in Dr.
Sheiner's word, this is the conpetition and it
obvi ously has sone fl aws.

To be honest, the way this has worked has
not been very satisfying in practice because the
default part of that, the box on the left, has only
been useful in substantiating a claimof a need to
not adjust dose. The reality is nost of the
studies that are done, whether it is drug
interactions or renal disease or whatever, even if
there is a nodest effect or even a mld effect, you

are going to exceed these so-called default
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boundari es because of the nunber of patients in the
study and the variability and so on.

So then it gets to sort of the other
conpetition, how do you adjust the dose. It is
ni ce when there i s exposure-response data there.
It is very satisfying to make a deci sion on
adj usting the dose there but, when there isn't, it
becones basically the old way and that is | ooking
at mean response differences and area under the
curve and then thinking about the specia
popul ati on and the uni que things that my nmake them
sensitive in terms of that PK/ PD issue, what nmay
have changed. Then factoring all of that in, a
deci sion is nade.

But the reality is it only has worked well
when there has been no interaction or no
di sease-state effects, or nothing uneventful

DR. SHEINER Larry, | have two questi ons.
First of all, I amimensely synpathetic with the
idea of cutting out little parts that you can do,
getting some practice with it and then putting it
together. So saying, let's address the sinpler
probl em of we al ready have a good dose in people
who don't have renal disease or hepatic di sease or

are not old and how do we figure out what the right
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dose is for the old people and the people with
renal disease or hepatic disease

I think that is where this sort of cones
from | understand it. The only caution | would
have is that, very often, as you start to work on
one little piece of the pie, it turns out you just
can't do it. So, for exanple, here know ng how
much devi ation fromthe usual exposure you wll
permit before you require a dosage estimate
involves utilities. You just can't get away from
it.

So, suddenly, you are back solving a
probl em that you shoul d have solved in the first
pl ace when you set the original dose and naybe that
is what we ought to be tal king about at some point
is let's go back to--maybe it is easier, nmaybe it
is not easier, to do this little adjustnent
equi val ence problem but maybe it will be easier in
the long run to go back to the very beginning and
say, "How do you choose a reconmended dose? What

do we require for that?"

That is what | amsaying we want to have a

ni ce deci sion-anal ysis argunment even though it need
not be totally conplete or nost nodern or whatever.

Then the rest of it, | say, will follow quite
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easily rather than trying to cone in fromthe
peri phery and finding that we run into these
probl ems that we haven't sol ved because we were
trying to avoid them

But now | have just a technical question
fromwhat you just said. | don't understand, how
does exposure response bear on the question of
adj usting dose? If we believe we know exposure
response, as | said in the very opening remarks
that | made, then what we need to do is know dose
exposure in each subgroup and then we will know
what to do to change their dose to get the exposure
that we have al ready deci ded they ought to have.

So, exposure response is irrelevant to
adj ustnent of dose in special popul ations unless,
as Hartmut is pointing out, maybe you have got a
di fferent exposure-response relationship in those
groups.

DR LESKG | was, actually, thinking of
this when Peter was doing his presentation because
if you do a special -popul ation study, your exposure
measure is blood | evels. Wen you fall back on
exposure-response relationship, if you have PK/ PD
data, then you can interpret the PK part of it.

Often, however, and Peter nentioned the
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statistic--1 think he said sonething like 40
percent or whatever of NDAs have exposure-response
i nformation, that probably needs a little
qualification as to what we are tal king about
there. But the bottomline is you have sone sort
of dose-response data on which you try to interpret
the exposure changes in the PK studies.

So | guess that |eads to another step in
this process and that is do you take dose-response
data fromyour phase Il and phase Il studies, but a
little bell-shaped curve around the doses that have
been adm nistered and figure out what the average
bl ood | evel ought to be or should be fromthat dose
and al so what the distribution is, and then use
that sort of revised curve to interpret the PK data
in your special popul ations, because, in essence,
you have two different inputs on the exposure side
that you are tying to blend, sonmehow, in making
this decision on dose adjustnent.

DR SHEINER: My answer is sinple.
Measure dose and exposure. Set dose, measure dose
and measure exposure.

DR LESKG  Exposure being blood |evels

DR SHEI NER:  Yes.

DR JUSKG The question about whet her
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there is a consistent exposure-response

rel ati onship across special popul ations remains a
big frontier to be studied further. | sonetines
give lectures where | point out specific
differences, PD differences, in specia

popul ations. It is easily possible to cone up with
exanpl es of gender differences, ethnic differences,
differences in relation to obesity.

Pregnancy is a big factor that can cause
mar ked differences in relationshi ps between
exposures and responses. So, while what Lew stated
at the beginning, that a suitable starting
assunption is that the exposure-response
relationship is sinilar across popul ations, we
really to do more work to ascertain whether that is
true for drugs of particular critical inportance.

DR. LESKO To just add on to that,
think the topic this afternoon sort of will get
into that on the pediatric side because one of
those questions at the top is is it reasonable to
assune | have a simlar response to intervention
I think that is basically saying is the PK/PD the
same in terns of di sease progression

That decision is often made--it is not

entirely clear how that decision is nade in each
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and every case. W may hear about it nore in the
afternoon but it is alnbst |ike asking the question
again, what is my default position. Do | assune it
is the same in the absence of other information or
do | assunme it is different and now | need to be
shown ot herwi se.

I think the sane approach cones into play
in special populations in general. | wll assune
it is the sane in the absence of other information
I think that is reality. Is it perfect? No. |
mean, we would like to do it differently and we
need to figure out ways to get that information

I think we do. 1In the cases of an easily
measur abl e endpoi nt, in special-population trials,
you will see some PD data. But if it is the |onger
clinical outcones, we nay not.

DR SHEINER: | think the point that Bill
just nakes and that Hartmut was making earlier is
absolutely--it sort of gets to the center of the
i ssue, what are you willing to assune. | was
saying, first guess, assune that PK and PD are
indistinct. Cearly, we have many exanpl es where
that is not the case.

So sort of the right way to go about that

is to build in that uncertainty, if you are
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uncertain, into your analysis. You can either do
that by |ooking at sensitivity--if | amgoing to
suggest a dose adjustrment and the PD might be this
different, how wong could | be? So you can do a
sensitivity analysis or you can just build it in
and say, okay; | amnot going to make Lew s
assunption and I amnot going to say | know
nothing. | amgoing to say, they are probably
simlar but they nmight be, and you ask the
experts--they mght be different by as nmuch as X
Build that in into your nodel for what is going on
and see what the utilities come out to say.

Does it still say it is worthwhile to
adj ust the dose in that case or does it say you
m ght be hurting--you mght now So there are ways
to do this within this context. That is what | am
really trying to see is that there is a franmework
in which you can ask all these questions.

Then you invert the framework and it tells
you what do you need to know? What is the crucia
pi ece of mssing informati on? At the nonment, what
is the thing to which your conclusions are nost
sensitive? That is what you need to go get
i nformati on on.

DR JUSKG Before long, we are will be
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hearing nmuch nore about practical aspects of use of
utility functions. | guess the question that will
come up then is how much of a retrospective could
you do with the FDA's dat abase to denpnstrate that
this or any other approach based on a decision

anal ysis woul d be an inprovement over the present
appr oach.

DR LESKG M inpression of what data
woul d be needed to sort of take this down a path
with a systematic sort of sound framework, | think
that that is out there. And Peter has surveyed
NDAs, knows better than | what is in it, but just
thinking of an exanple | had picked at random from
a lot of exanples | could have chosen, respiridone.
There is substantial information on dose response
with that particular drug, sonething |ike six or
seven dose-efficacy relationships fromtw or three
controlled trials, lesser so on the safety side.

But it is typical. | think there are
exanpl es there. And there are also exanpl es,
per haps nmore recently, where sonewhat of a
t herapeutic range has been put into a | abel and
that kind of information may actually be a good
starting point, either sonething that has been

approved in the past or sonething nore recent where
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there is, again, information on exposure and
response that could be put into a nore fornal
deci si onal anal ysis framework.

So, to answer the question, |I think the
data is there. But Peter has been looking at this
a lot, too.

DR LEE: | would agree that there are
pl enty of dose-response or concentration-response
data available in the NDA database. | guess ny
question is what would be the systenmatic approach
to assign a value to a particular, say, adverse
event. How do you do that? Can the commttee give
us a recomendati on?

If you see the QTc prolongation, do you
assign a 1 to the QIc prolongation or 1.5 or 1.2?
What is the criteria conpared to liver toxicity?
How do you do that?

DR. SHEINER: My answer would be if you
don't know howto do it, then tells you who
you--you are talking to the experts and nobody
knows how, nobody will tell you, that a prol onged
Qr interval of this size is this bad, in sone scale
of good-bad--if nobody will tell you that, then you
have di scovered sonething fascinating, that we are

maki ng deci sions based on total non-consensus.
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Then you would start to ask the question,
woul d you need to know that. The reason | like the
exanple is because it is a biomarker. | think
bi omarkers are what is going to turn out to be
crucial in this whole business, that we will be
able to get a |lot of PD data on bi omarkers and not
an awful lot on ultimate clinical responses.

So we are going to operate with those
bi omar kers and say essentially if the drug is
interacting with its receptor in the way we think,
then we are going to guess that that is the right
dose even though the link between that and the
ultimate clinical response is only based on
nmoder ate anounts of enpirical data; good science,
but not that much enpirical data because it is
going to be hard to get.

But | think just asking that question,
just saying, what are the neasures of the people
who neasure for toxicity and what relative val ue
woul d be assigned to them |If you find you have no
consensus, then it sort of nakes you realize that
you are in a norass, and there is a place to start.

DR JUSKG | think it is tine for us to
switch to another slide. | think our conmrents on

all of this indicate that the conmttee feels that
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this approach is wanting and is a very strong
i ndication that we do need to explore these
i mproved approaches as we will be discussing.

[Slide.]

So, as indicated on the slide, what are
the acceptabl e study designs that provide reliable
data to establish exposure-response rel ationships
for dosing adjustnments. Peter also followed this
up by posing the typical designs of the typica
dose-response study and the
concentration-controlled study designs as ways that
are currently followed with the first, the typica
dose-response study, being one that is perforned
approxi mately 90 percent of the tine.

Comments fromthe committee?

DR SHEINER: Let ne speak up again here.
First of all, I think we have to careful about the
question. Reliable data are data that are gat hered
when they were said to be gathered from whom
nmeasured well, et cetera. So |I don't think we have
any problemw th reliable data. That is sort of
good experinental |aboratory practices.

You are tal king about reliable inferences,
what designs will give you reliable inferences

given that they are providing reliable data. |
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said a little bit about that before, but | think
the key point, absolutely key point, is that any
design can provide, under a proper analysis,
reliable inferences, and not only that, but

i nferences where the uncertainty is reasonably well
assessed.

But the tradeoff there is the |ess
rigorously designed, the nore conplex the analysis
has to be and the nore assunptions you will have to
make. But that is all okay. You can nake
assunptions as long as they are explicit. But it
gets tougher and tougher to draw concl usions by the
seat of your pants fromdata that are lacking in
certain design features

However, the nost inportant lack, it seens
to ne, is the one we need to focus on which is you
cannot draw any conclusions if you didn't neasure
it. The things that we do not routinely neasure
are actual doses taken, although we have nmechani sns
avail abl e for that.

We don't measure all the rel evant
bi omarkers or at |least a |arge nunber of them
Among those, | would include drug concentrations.

It is a biomarker of a kind of the drug-effect

relati onship. And rel evant prognostic covari ates,
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and they vary intine. So | would say we woul d be
a great step forward if, in every clinical trial,
we neasured those things and then attenpted to nake
sone sense of it. After that, we can tal k about
designs that nmake inference easier. There the
basic rule is anything you can randoni ze, you can
do a pretty good inference.

DR HALE: | would like to offer a couple
of notions here, one of them being always to | ook
hard at who wasn't in the trial, who was excl uded,
and who was excluded unintentionally. That is
al ways one of ny concerns when | do these things.

If we are going to do this for undesirable
effects, be it toxicity, tolerance, whatever, |
think we have to think very carefully about a
reginmen to nmake sure we collect the right sort of
data, kind of echoing what Lew s has said.

VWhat happens is things like QI interval or
liver function, we can schedul e those well in
advance, at Weeks 1, 6 and 8, or whatever, the
peopl e are going to come in and do these
measurenents. It is the self-reported things, it
is the things we don't know about, that happen who
knows when. It happens in the niddl e of the night

or on Thursday and you are not scheduled to go to
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the clinic until the next Tuesday, things |ike
t hat .

If we are going to get serious about
devel opi ng exposure response for those kinds of
events, we are going to have to figure out a better
way to make sure we can capture themreliably.

DR LALONDE: Along the sane |ines,

t hi nk whatever we can do to pronote eval uati on of
adverse events in a nmore, | guess | would call it,
quantitative or continuous fashion. | think,
often, there are summary statistics provided or an
i ntegration of the presence of adverse event over
the period of weeks and nonths as opposed to using
all the information that is gathered over tine.

We have certainly learned that |esson a
couple of times and we have di scovered the
i mportant rel ationshi ps when | ooking at, let's say,
for exanple, if, as Mke said, maybe you have a
nore systematic way to collect the information, and
look at it in that way, also, let's say daily
scores of sone adverse effect of the drug as
opposed to, yes, no other patient had this effect
over the |ast nonth.

You can | ook at time course and | ook at

better quantitating, | think, the exposure-response
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relationships. | think when you get to utility,
the informati on has beconme nore--it is richer so
what ever we can do to pronote that, | think, would
be useful both for regulators and sponsors.

DR SHEINER: Let nme add just one thing.
Ri chard rem nded nme of it. Longitudinal data is
extrenely valuable. It is alittle hard to anal yze
and we may not want, if we are doing a confirmatory
trial, to use the |ongitudinal aspects for our
confirmatory endpoint.

But, in ternms of the kinds of things you
are looking at here, the variation over tinme tells
you two things. One, it gets you nore data so that
just gets nore information. But the other thing is
it gets you causality. Causes cannot cone after
effects. It is a very inportant point.

So the grid, the fineness with which you
measure things on a tine scale, can nmake a huge
difference. In the Helsinki Heart Trial--for
exanpl e, conpliance was neasured and you had side
effects measured and they were taking a--1 don't
even renmenber what the exact preparation was but it
was a conestible type thing, there were a ot of G
side effects of taking it. ***If you | ook at the

data gathered on essentially one-nonth intervals,
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side effects are--and you | ook at that and
conpliance, it turns out that the people with the
poorest conpliance have the hi ghest side effects.
But that has got the timng wong, is the problem
The problemis that the people with high G side
effects stop taking their drug. You can see that
if you get the right time spacing.

So |l ongitudinal data can be very val uabl e
but you have got to get the kind of frequency right
in order to be able to draw the concl usions that
you want to draw.

DR. LESKO Lewi s, when you are talking
about causality, are you tal king about
phar macol ogi cal causality in terms of an outcone or
somet hi ng broader than that?

DR SHEINER: The tenporal requirenent for
causality is very broad. | don't think any theory
of causality, except maybe when you get to quantum
mechani cs and there are sonme weird things happen
there--but, otherwise, if it happened first, it
could be a cause. |If it happened after, it
couldn't be a cause. So that is very powerful for
fitting mechani stic nodel s.

DR JUSKO It seens to ne that this is a

very difficult issue to be very concl usive about.
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Very typically, the phase Il studies yield very
rich PK/PD information that is very helpful in
establishing basic relationships that we are after,
but it is the phase Il studies that provide the
broader incidence of patient--the greater nunber of
patients studied and the opportunity to identify

| ow i nci dence of adverse effects.

It is difficult to avoid the present
approaches to identify those relationships through
any ot her kind of paradi gm

So | think we can nove on to the next
topic area basically concluding that we need good
rich data and present approaches, at |east
experinmental approaches, are difficult to obviate.

Could we go on to the next question?

[Slide.]

Pet er showed sone exanpl es of inconplete
exposure-response data and i s now posing the
question of how to nodel those situations.

Comments fromthe comittee?

DR. LALONDE: Just stating the obviously,
I guess | find this--1 don't know how you can dea
with this froma regulatory point of view, to be
honest with you. Internally, what we would do is

try to l ook at the previous know edge have about
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the particular therapeutic area, conpounds, if it
is in the sane class, and maybe try to build
information to hel p us nake certain types of
judgrments as we nove forward.

But in the regulatory world, where you
need to make a recomendation, | amat a loss, to
be honest with you, as to how to--1 nean, you can
come up with nmethods, but | don't know how you
woul d want to make strong statenents about
extrapol ati ng above a certain dose range that you
have never observed. But | would |love to hear
ot her coments.

DR LEE: We usually don't extrapol ate
beyond what is observed. But ny question is to
make use of existing data, which is the inconplete
curve, can we nodel it--for exanple, one exanple |
show is apparently m ssing the data of the upper
curve. Now, with this inconplete data, how do we
make use of the information?

Can we nodel it? Can we use a pol ynoni al
equation or--what woul d be the recomrendati ons?

DR SHEI NER: No; you can't use a

polynomial. It is like Richard says, if you really

want to--divorcing it fromthe regul atory context,

divorcing it fromthe situation that you have to
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def end what you do nore than nost people have to
defend what they do. That, | think, is sort of
what Richard is saying is it is a big deal

But you have to nmamke sone assunptions
Where you have no data, you have to make sone
assunptions. That is what extrapolation is about.
It says, in one area, that area is connected to the
other area, but, in what way is it connected? Does
it project off-linearly? Does it project off some
ot her way?

So, for exanple, where you have that upper
bound where you don't know anything nore, | would
say if you really want to be pretty hard-nosed and
make an assunption that nost people will buy, al
you can assume is nonotonicity. Al you can assume
is that, to the right, as you increase the dose,
the toxicity will only get worse. But, whether it
will go on a straight Iine, whether it will go up
suddenly, whether it will go flat, you cannot say.

If your conclusions are sensitive to the
shape of the curve in that area, then what you have
| earned is you need those data.

DR. CAPPARELLI: | think it, also, though,
stresses sone of the points that were brought up

earlier about better utilization or nore increased
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utilization of biomarkers and |inking some of those
to sone of these clinical outconmes because | think
you are dealing with | ow frequencies and it is not

j ust what happens to the curve out there. It is
your confidence of those values out there is | ow

So you are | ooking at relationships
bet ween bi omarkers and with the eventual |inking,
or trying to validate theminto surrogate markers
and | ooking at a nore continuous, which | think
woul d be nore powerful, scale is of inportance

The other thing is, while you did present
that as dose data, you may actually get sone
additional information if one looks at it fromthe
exposure point of view because you will, within
your own dosing, cohorts have variability that do
have exposures. But, again, if your endpoint is
categorical in that nature, the power to say
anything is going to be very limted.

DR LALONDE: Just a quick follow up. |
may be missing part of the point here, but if |
recall the exanple you had, | believe a
ket oconazol e, or sonme type of interaction that
i ncreased exposure by twenty-fold.

DR. LEE: That is the next question

That is the next one? | am junping ahead.
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Ckay. | thought you were trying to bring those
data back in the range of observed ER data that you
had. | will just wait, then

DR LESKG Again, going to that sane
question, | wonder how reasonable it would be to
use data froma class of drugs that are fairly well
under st ood and where you m ght have nore conplete
exposure-response information al ready avail abl e and
borrow sone of that data in incorporating it into
the assessment of an inconpl ete exposure-response
dat aset; for exanple, H2 blockers or something |like
that where there is fairly well-known pharnacol ogy,
the biomarker data is pretty well-understood in
terns of its relationship to clinical outconme and
the drugs don't differ a heck of a lot in potency.

DR JUSKG That seens to be extrenely
reasonable. Also, it gives you a perspective on
t he physi ol ogi cal or pharmacological limts of the
system Otentines, in those scenarios, you can
define the limts of what will happen and that can
be used, at least on the Y axis, on one of these
graphs to know where you are headi ng with higher
doses.

DR. SHEINER: The beauty of doing that in

a Bayesian context is you can add in uncertainty;
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that is, you can, okay, this is what we know about
anot her drug but the fact that it is another drug
and not statistically this drug neans we wl|

wi den, essentially our spread on that as we apply
it to this drug.

You can actually debate with peopl e how
much you ought to do that. At sone point, of
course, you add in so nuch uncertainty that you
have nade it worthless. But, again, you can see
the sensitivity. So that is exactly the kind of
thing of what are you willing to assune. Those
assunpti ons have to cone from science. Those are
subj ect-matter assunptions. They are not based in
statistics.

DR. McCLECOD: It is also an area that you
can nodel based on your current data. There are
going to be a lot of classes of drugs where they
are new or you just can't do that nmodeling. |In
oncol ogy, nmuch of that nodeling, the data is not
going to be solid enough to do because of the
differences within a supposed cl ass of drugs
wher eas your exanple with the GERD drugs,
generally, there is a comon physiology that is
bei ng measured fairly close to the real thing, to

the actual dynam c endpoint that allows you to do
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sonme of that nodeling much nore appropriately.

DR. JUSKO Perhaps we could nove on to
the next question here.

[Slide.]

This question is how to assess the risk
and benefit of drug concentrations that are not
contained within the known ER rel ati onshi p.

Ri chard, you were concerned with that ketoconazol e
exanpl e.

DR LALONDE: | thought it was linked to
the previous one, too, in terns of extrapolating
the exposure response. But | still think that,
again, froma regulatory point of view, this is a
very tough one. The part | was m ssing, | guess,

t hought was the ketoconazole interactions are like
a twenty-fold increase in exposure, a very |arge

i ncrease in exposure, well above the range that you
had studied, and | think you showed the ER
relationship, | think, for a certain risk, if |
recal |.

The part that | amm ssing, | guess, is
that without having other type of information, I
think the solution has to be that the dose
recomendation for that group, unless you have sone

other data, has got to be brought in within the
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range of exposure that you have studi ed.

Surely, you are not trying to come up with
an exposure-response relationship in that
twenty-fol d-hi gher range to show that that is an
uni nportant drug interaction. 1s that intent here?

DR. LEE: In general, the drug is pretty
safe. But then it does have this rare adverse
event which could be fatal. |In this exanple, the
data we have is only up to two tinmes the clinica
dose. O course, drug-drug interaction data we
show has up to twenty tines the increase of AUC
O course, for the extrenme cases, we don't intend
to bring that twenty tinmes down to the nornal
| evel. That means you are going to have a dose of
6 mlligrans, or whatever, 8 mlligrams, which is
not possi bl e.

But then, | guess, the question wll be
how about those with three tines the increase of
AUC or four times the increase of AUC, which is a
little bit greater or beyond the exposure-response
data that we have. And then we are not certain
whet her, when there is a three-tines increase of
AUC, whether that will cause any clinically
significant change in total probability of an

adver se event.
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So that is the gray zone. How do we make
a recommendation in those intermediate areas?

DR. McCLECOD: It seenms to really get back
to what Lew Sheiner was nentioning about you are
not mssing the data. You are nissing the exposure
information to realize you have the data because
the variability in AUC is there. It is just that
you haven't quantitated it or the quantitation is
not avail able at these given doses.

Just because you only have a two-fold
range in dose doesn't nean you have a two-fold
range in AUC. So you are kind of taking--1 don't
know what the right analogy is. It is not an
appl e-orange analogy. It is a red appl e-green
apply analogy in trying to say things about al
appl es.

You have to go down and have information
about what seeds you are dealing with. |[If you
haven't nodeled in the variability that is
possi bl e, you can't draw these conclusions. So, in
the context of the phase Ill studies where you are
not going to go back and get exposure information
on the adverse events, all you can do is nodel what
variability you woul d expect to see based on your

phase | and phase Il studies.
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It is not that you are m ssi ng--what you
are nmissing is the ability to go fromdose to
exposure to endpoint. | guess Dr. Sheiner can
comment about whether that is ever going to be
attainable in the practical sense.

DR. HALE: It seens to ne that we have got
a choice here between two courses of action.
Apparently you know sonet hi ng about the
phar macoki netics in this subpopul ati on since you
know that we are outside of our concentration where
we have a relationship. So the question is, we
have got a subpopul ation. Do you take that
subpopul ati on through a denonstration of
ef fectiveness and/or safety so that we know
somet hing in that subpopul ati on or do you make an
assunpti on?

It seenms we have got a choice; either show
it or assune it, getting back to what Lewis said
earlier. So the question is do we have good
science to back up the assunption and, if we don't,
we don't have many choices left, do we.

DR LEE: O, inthis case, it is going to
be very difficult to showit because it is a rare
adverse event and you need, |ike, 500 patients or

nmore to show that adverse event in the special
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popul ations. So | guess we have to nake sone sort
of assunption that the dose-response or
concentration-response relationship holds true for
the special popul ati ons.

DR CAPPARELLI: It is not even that big
an assunption because if you are looking at it
strictly fromthe safety standpoint, and you can
target within the range, if you are talking a three
or fourfold range, your dosing adjustment, nore
than likely, is not going to bring them even down
to the level of the typical value. It is the
assunption that they aren't this much nore
insensitive than the typical popul ation

In a lot of these situations, | don't
think the assunption is a huge one where we can't
actually validate it. | think that the is not are
these nore sensitive issues. It is are they less
sensitive and are they |l ess sensitive to actually a
pretty | arge magnitude

DR. JUSKOG That cardiovascul ar drug
exanpl e we have been discussing is particularly
fraught with concerns that might have led to a
contraindication because a couple of these drugs
that cause the marked change in AUC are al so on Ray

Whosl ey's list of drugs that change QT intervals.
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So you probably have a double interaction there, a
ki neti c one and changi ng netabolismas well as a
possi bl e dynam ¢ one and both agents having the
possibility of changing QI intervals.

But, in any case, it is a difficult
situation to resolve and it certainly would require
a marked cautionary note if not the need for nore

explicit studies in | ower doses.

DR. LALONDE: | have got to come out and
say this. | amnot sure | understand the
controversy here. |If there is no drug interaction,

woul d you al |l ow sormeone to propose in their |abe
to give twenty tinmes the dose and, if not, | would
say even as just a pure contraindication to this
combi nation, then we don't have the data to support
this and it is up to the sponsor to provide this
not to the Agency to try to create this.

DR. LESKO | agree there isn't mnuch
controversy here. This would be a drug that would
be handl ed through labeling. It is not a |abelable
situation in terms of a dosing adjustrment. | don't
know what the real exanple was, or what the rea
| abel says, but my guess is this would be a
contraindication for these drugs to be given

t oget her.
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But let's step back a minute and let's say
it wasn't quite 2000 percent. Let's say it was
more |ike 100 percent or 50 percent, sonething that
goes above the plasma | evels that you know are
associated with an approved dose. Maybe in the
absence of other information, you just do a
proportional dose reduction and leave it at that.

Whet her you need to do that or not, or
whet her that is necessary, is another question
VWhat if a 50 milligramstrength is the only
strength available. The question becones rel evant
because if the special population has a blood | eve
that requires a downward dose adjustnment based on
exposure alone to 20 milligrams, how do you handl e
that situation.

So | think there are other exanples where
this issue cones into play in terns of
extrapol ati ng beyond what you know to have sone
nore data to input into that decision. This one is
alittle bit at the extrene, but there are others
that are less extrene. That is kind of where the
difficult comes in.

DR. JUSKO Perhaps we can nove to the
| ast questi on.

[Slide.]
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This one is how to establish consistent
criteria for determining the no-effect boundaries
for change in pharmacokinetics for dosing
adj ust nent .

DR SHEINER: You can't do it w thout
utilities, either inplicit or explicit.

DR LALONDE: Since we have tal ked about
utilities quite a bit, | amcurious as to what the
experi ence has been around the table with that
concept, naybe especially within the agency. Very
briefly, we have | ooked at this for some conpounds.
Depending who we talk to within Pfizer--we talk to
sonme very quantitative people and they say, "Oh;
this is very interesting. Let's incorporate this.
Let's see how we can use utility to nake deci sions.

To the other extrene of, "Wat planet are
you coning fromto think that you can incorporate
all this conplex information into a sinple utility
function?" That would be, let's say, the typica
clinical perspective to say kind of | know what is
useful for the patient because |I know and | make
those judgnents all the tinme."

But it is alnmost like the opposite of the
definition of the judge who couldn't define

por nography, | guess; "I knowit when | see it but
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I can't put it on paper."

So we have had this very w de range of
responses and we are still trying to be as
quantitative as we can. A |lot of a colleagues
within the Agency who woul d have a key role in
maki ng these dose woul d be your clinica
colleagues. | amjust curious as to, as you
advance this concept of utility, as Lewis and
others have nentioned that this is the way you need
to.

We are neking these judgnents right now
but people are not com ng out and stating their
assunptions explicitly. | amcurious as to how
this is being received with the rest of your
coll eagues in trying to advance these concepts.

DR JUSKO | would like to intervene at
this point and ask you to restate that question
i medi ately after Jrgen presents his topic that is
schedul ed at this tine.

The programcalls for a presentation on
usi ng exposure-response rel ationships to define
therapeutic index, a prelimnary approach based on
utility function. So we can all learn a little bit
more about what utility functions are all about and

t hen di scuss them further
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Usi ng Exposure- Response Rel ati onshi ps
to Define Therapeutic Index: a Prelimnary Approach
Based on Utility Function

DR VENITZ: | would Iike to get started
by saying that, Lew, you have stol en nost of ny
t hunder al ready and not coincidently because, for
those of you who did get the background, | did
include an article that he coauthored twenty-five
years ago that actually | ooked at the use of
utility functions. This was the only article that
came up when | did a MedLine search on risk and
utility.

[Slide.]

So what | want to tal k about today is
actually how to use utility in the big picture of
ri sk assessnent.

[Slide.]

You all are clinical pharmacol ogists so
you are famliar with the world that we live in
where we are | ooking at dosing regi nens and we are
trying to optinize clinical outcomes by reducing
the bad outcones, toxicity or harm and by
i ncreasing the likelihood of good outcones,
efficacy or benefit. W have also variability that

we have already tal ked about today that relate
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1 dosi ng regi nens to exposure, things |like

2 conmpliance, kinetics, exposure to response, dynamc
3 variability and then the rel ati onship between those
4 bi omar kers or response narkers and clinica

5 out cones.

6 [Slide.]

7 The context that | started working on this
8 had to do with the definition of narrow

9 t herapeuti c-i ndex drugs. So how can we cone up

10 wth the franework that allows us to assess whether
11 a drug or a conpound, or product, | should say, is
12 a narrowt herapeutic-index drug.

13 The anal ogy that Rich gave is the nost

14 comon definition; "Well, | knowit when | see it."
15 So there wasn't really any kind of franework.

16 There are sone definitions, or at |east tables,

17 listed in FDA guidance but they are relatively

18 out dat ed.

19 So this is |ooking at a dose-response

20 curve. Now, with this paradi gmof Kkinetics,

21 dynani cs and clinical outcones, you are | ooking at
22 dose-response curves. Blue is the efficacy

23 dose-response curve. Red is the toxicity

24 dose-response curve. You are |ooking here at

25 clinical outcones, so you are |ooking on the Y axis
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at the percent of the people or the patients
receiving the drug that show those outcones.

You can see that this is nothing but a
cunul ative-density function, a probability
function. Typically, one of the definitions that
you find in the literature for
narr owt herapeutic-index drugs is, well, we are
going to see how far those two curves are apart, so
we are going to | ook at the ED50. For exanple, in
this case, the ED50, | think, is 60. W conpare
that to the TD, the toxic dose, where 50 percent of
the patients show us toxic effects. 1In this case,
that nunber woul d be 120.

So this would be an exanpl e where the two
curves are very close together.

[Slide.]

What ny contention is, and that is not,
really, what, in nost people' s mnd nmakes a drug a
narr owt herapeutic-index drug, but it is nuch
rat her what happens if you are over- or under-dose;
in other words, what are the consequences of
toxicity or efficacy.

So ny personal definition is the fact that
a drug is a narrowtherapeutic-index drug or not is

primarily determ ned by the severity of the
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toxicity of the severity or the |ack of efficacy,
so what happens when you underdose. The exanpl e
that | like to use for that is warfarin. | think
it goes back to, Lew, you nmentioned in your
presentation that negative consequence and positive
out comes ki nd of outweigh.

Warfarin, either you bleed to death or you
stroke to death. Either way, by underdose or
overdose, you get a very bad clinical outcone.

Sonething to consider that | don't think
we have tal ked about a whole lot is it really
depends on how we dose those drugs. A lot of those
narr owt herapeuti c-index drugs are not really given
as fixed doses. But we individual themor, nost of
the tinme, we actually dose-hydrate them

The nost commonly used definitions, | have
listed themhere. Look at the separation of the
dose-response curve or the effect-concentration
rel ati onshi p.

[Slide.]

VWhat | would like to add to that is this
concept of utility function that you have heard
about all norning long. Here | amsaying that the
utility value that you achi eve depends on the

I'i kelihood of having efficacy or toxicity
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multiplied by a utility factor.

So the utility factor, or cost function if
that is the termthat you find in the literature,
descri bes our preference of |ack of preference for
a certain outcome. For exanple, clinical efficacy,
then, would be defined as how likely is it that the
drug is efficacious for a certain dose, so it
depends on the dose on the exposure response, and
what are the consequences.

In this case, the negative consequences
woul d be a drug that is subtherapeutic. A positive
consequence woul d be the drug actually has the
efficacy that it is supposed to have.

On the other hand, if you | ook at clinica
toxicity, you would look at how likely is it that
you have toxicity occurred and what are the
negative consequences; how bad is the toxicity that
you get.

Then you can | ook at the therapeutic
index, the termthat is part of the NTlI, as a
composite of the two. For exanple, what | am using
for a simulation | amgoing to showis the
di fference, the mathenatical difference. So this
therapeutic index, then, follows an exposure

response because both toxicity and funicul ar*
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toxicity follow an exposure response and it is
af fected by our assigned utility val ues.

As you have heard before, those utility
factors are not enpirical values that you can do
studies for, but they are judgnental entities,
things that we assign based on our persona
pr ef er ences.

[Slide.]

So this is a sinple nodel just to
illustrate the point. Now we are stepping back and
kind of trying to put that into play. So here | am
setting up a pharmacoki netic dynam c nodel that
bl ends outcones to dose reginens. | have sources
of variability--so we are |ooking at the different
sources of variability. W have variability in
terns of conpliance, that the dosing reginen
actually gets translated into an actual dosing
regi nen as opposed to the noni na.

You have got pharnacokinetic variability
interms of clearance if you are assunming that it
is steady state. And then | have a pharmacodynam c
that just says | amtrying to get into a
t herapeutic range, and that therapeutic range is
defined by effective concentration and the toxic

concentration. Both of themcan introduce
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variability frompatient to patient.

I am | ooking, then, at the outcones, the
| ack of efficacy and the adverse events as the two
negative outconmes. So, in the scenario that | am
going to wal k you through now, | am going to | ook
at dose-dependency studies, adninistration every 24
hours. | assign certain clearance val ues and those
woul d popul ation neans, and this would be the
popul ati on mean therapeutic range.

I am sinmulating here what nobst people
woul d consider to be a narrowtherapeutic-index
drug because there is a twofold range between the
effective and the toxic concentration. Then | can
add variability in each of those conponents;
compl i ance, kinetics and dynam cs.

[Slide.]

This would be the result of a Monte Carlo
simul ati on where | am | ooki ng at dose-response
curve on the top and | | ook at the therapeutic
utility curve on the bottom You have al ready seen
this therapeutic and the dose-response curve for
efficacy and for toxicity.

On the bottomhere, this is the utility
curve for efficacy and this is the utility curve

for toxicity. You can see | amassigning a 1
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meani ng a nmaxi mum positive utility for efficacy and
a negative 1, that neans nmaxi mum negative utility
to ny toxicity group

The conposite of the two, what | am
referring to as a therapeutic index is the
mat hemat i cal di fference between the two and you
see, now, it is this kind of a curve, in green
here. It has a U shape and you can tell based on
what Lew Shiner nentioned early on, there is a dose
right here where you are maximzing utility.

So, if you give this dose, you are
optimzing utility relative to toxicity and
efficacy.

[Slide.]

If you |l ook at this same scenario now, and
we are | ooking at a case, an ideal case which
obvi ously doesn't exist where we have no
variability at all. So here we have no conpliance
i ssues. W have no kinetic and no dynamc
variability. Wat you get are those two
dose-response curves. They are basically step
functions.

More inportant, if you look at the utility
curve, the utility curve nowtells you there is a

range from60 to 120 mlligrans where you get 100
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percent. You will get your maximumutility in
every patient. As soon as you are outside that
range, you have zero utility. That neans your
clinical efficacy is conpletely offset by toxicity.

[Slide.]

You start introducing variability. The
first source of variability nowis the 20 percent
COV variability introduced to conpliance. Al of a
sudden, you see that dose step function, the
dose-response curves, get spread out. You can also
see that now the utility function gets spread out
as well and you don't get 100 percent utility
anynore. You are now even at the optinal dose,
here around 90, you don't get 100 percent utility.

So some patients, even at that optinmal
dose, have nore clinical toxicity than they have
ef ficacy.

[Slide.]

If you introduce kinetic variability,
only. Here we have only kinetic variability, none
of the other sources contributed. Again, you can
see the spreading out of the dose-response curve,
this kind of inverse U-shape |ooking utilization
curve that tells you there is a maximumutility.

[Slide.]
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The sane thing happens if the only source
of variability is dynamics. So, now, 20 percent
COV in ny effective and toxic concentration
Agai n, you see the inverse U and you see the
spr eadi ng out.

[Slide.]

If you put all of this together, you end
up with the dose-response curves that you have seen
before. So this is what you have al ready seen
bef or e. Now, what | want to change, because that
is really what the main gist of ny presentation is,
I want to change utility factors

In other words, the dose-response curves
do not change. From now on, we have the same
dose-response curve that you have seen at the very
beginning. If you assune that this is, or at |east
my definition of, a narrowtherapeutic-index drug
where it is very good to have efficacy and very bad
to have toxicity.

Then what you would see is the utility
curve that looks like this; inverse U There is a
range of maybe 30 to 230 or sonething |ike that
where you woul d have a positive utility. You have
your maxi mumutility value at around 90 milligrans

dose.
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Now, for the sane dose-response curve,
now, | amdeciding that nmy utility values are
different. | have a drug that has a margi na
therapeutic benefit, so 0.2 out of 2.0. So it is
one-fifth less inportant for me to have clinica
efficacy. At the same tine, | am concerned about
toxicity because | amassigning it a negative 0.8.
So | think there are pretty bad potential outcones
as far as toxicity.

What you get, then, is, again, if you |ook
at the green curve, you now see a very narrow
therapeutic range, a very narrow range of doses
where you have positive utility. You can also see
that even at the optinmal dose, still around 90,
your maximumutility that you get is very small
So this would be a marginal efficacious drug with
significant toxicity and you probably woul dn't want
for this drug to cone to the nmarket in the first
pl ace because it provides very margi nal efficacy
given the fact that it has such significant
toxicity. Even dose optimzation is not going to
hel p you.

On the other hand, if you |l ook at this
drug, this would be a drug that has significant

efficacy. | amassigning a large utility value to
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it. On the other hand, the toxicity, the
consequences of toxicity, is relatively
insignificant, negative 0.2. Sanme dose-response
curve. Now, look at the utility curve. Now the
utility curve goes up. It peaks at around 90 to
100 and then it remains positive for a | arge dose
range.

So this would be a drug, even though the
dose-response curves are twofold separated--so it
woul d nmeet the conventional definition of
narr owt herapeutic-index drugs, if you | ook at the
utility, there is a wi de range of doses where you
woul d have a | arge degree of utility. So a |lot of
patients woul d benefit regardl ess of where you are
on this dose response.

[Slide.]

As you know, | am on sabbatical wth FDA
and this is the project that | amworking on, just
to give you sone idea where this is going to | ead
to before | amgoing to ask you for sonme additiona
input. Right now, | am | ooking at additiona
simul ati ons where | separate the variability into
di fferent subpopul ati ons, sonmething that | am
really excited about. It would be the second

direction and | have sone stuff, and | have done
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some stuff--it is not ready for prine-tine yet--but
to look at strategies to deal with

narr owt herapeuti c-i ndex drugs, things |ike dose
titration.

Can | deal with the fact that | have a
source of variability by using dose titration
either on a kinetic endpoint like a plasna |evel,
or sonme surrogate markers. And then, down the
road, potentially | ook at nmore conpl ex PK/ PD nodel s
even though I am not sure how nuch they contribute

for the proof of concept.

Sonething that | do | ook for guidance from

you; are there any ways that | can get actually to
real-life data that allow ne to showin a real-life
exanpl e how this woul d wor k.

[Slide.]

Now, the discussion that | think--Rich,
you asked that question about utility, how do you
come up with utility factors. Let ne give you sone
general ideas that | think we might want to
consi der, maybe come up with utility factors. So
utility factors describe our perception of what the
consequences are of either not being efficacious or
bei ng toxi c.

The first thing to consider; can we
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actually nonitor clinical outcones, or is the first
clinical outcone a dead patient? |f you can
monitor, then the utility function would
potentially be less, or the utility factor, |
shoul d say, would be potentially |ess, or can the
pati ent di agnose that there is sone clinica

out cone.

Can the physician diagnose it or is there
a special testing that is required? At what
setting does the outcone occur; self-treatnment by
the patient, outpatient, or does the patient have
to be hospitalized if sonething bad happens either
|l ack of efficacy or toxicity.

Specifically, to the efficacy, what kind
of utility considerations would we have when we try
to assign efficacy utility values? Wat is the
i npact of the treatnment, the drug, itself, on the
di sease? Are we preventing the condition? Are we
relieving synptons only, or do we cure
di sease--that would tell us how inportant it is to
have clinical benefit.

What is the severity of the disease? And
are there any alternative treatnents avail able and
how woul d they conpare to the treatment of

i nterest?
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On the other hand, if you | ook at
toxicity, or the harmthat you can cause, is that
reversible harmor is this something |ike patient
death? And what is the inpact of this toxicity on
the quality of life or the activities of daily
l'iving?

[Slide.]

What | want to conclude with, and the
reason why | think we had this discussion early on,
that using utility functions, you are actually
conbi ning clinical pharmacol ogy-type information,
exposure response, that we can reduce, as Peter is
proposing, to probability-density functions,
basically, for efficacy and toxicity.

We are conbining themw th therapeutic
judgrment. The therapeutic judgnent is inplenented
by assigning utility values in order for us to cone
up with a therapeutic index. | believe that that
is going to be useful for us to cone up with a
consensus of how to define narrowtherapeutic-index
drugs, and the narrow therapeutic index, in genera
for other drugs as well.

[Slide.]

So the question | have for you as a

committee, in terns of feedback, what do you think
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of this general approach, what specific
nmodi fi cations or additions do you suggest, what
woul d be an approach to cone up with a consensus on
those utility factors, the very question that you
asked, and what are specific classes of drugs that

| ought to look at a little nore closely.

Thank you.

DR JUSKO  Maybe | could begin with a
question. What is the typical range of utility
factors? You used negative 1.0 to positive 1.0

DR VENITZ: It is arbitrary. | have just
defined, for the purposes of ny presentation, that
positive 1.0 would be the best possible consequence
that | can have. | am saving sonebody's life.
Negative 1.0 would be the worst possible outcone.

I amkilling sonebody. It is arbitrary. You can
assign any range that you want.

So, for the definition, the way | have
defined it is it ranges fromnegative 0.1 to
positive 0.1. But you could assign any val ue that
you woul d li ke.

DR LALONDE: What is inportant, | think,
is the relative weight.

DR. VENI TZ: Exactly.

DR LALONDE: The relative weight that you
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put on these. Are they equal, as you said, in your
exanple or are they not equal

DR. VENITZ: In one of the exanples, they
are equal. And that is the point that | was--if
you |l ook at this, here | am assigning equal weight,
toxicity and clinical efficacy. Wat you get is a
utility curve that |ooks like this which would
suggest there is a range of about 30 to naybe 230,
we have a positive utility.

On the other hand, with the sane
dose-response curve, if | now say | have nargina
efficacy--in other words, ny efficacy really is not
very inportant clinically speaking, | still have
very important clinical, or clinically significant
toxicity that, all of a sudden, ny utility curve is
much snal | er.

So you see the change fromhere to there
just by assigning different utility values. But it
is arbitrary judgnental way of |ooking at the
consequence, the positive or negative consequences
of over or underdosing.

DR SHEINER: Let ne just clarify. The
scale is absolutely arbitrary and no conputations
come out different when you change the scal e and

variant. The last thing it says is an arbitrary
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way of assigning clinical value could be heard as
that utilities are arbitrary. They are subjective,
but I wouldn't say they are arbitrary.

DR. VENI TZ: The nunbers that you assign
are arbitrary. The values that they reflect are
not arbitrary. They are judgmental val ues on
| ooking at benefit and harm

DR. JUSKO The rel ationship between
efficacy and the utility factor, or toxicity and
utility factor, is it typically a linear function
or it can be any type of arbitrary function

DR. VENITZ: It can be any function. What
I am assuming here, it is just a factor. | amjust
mul tiplying the likelihood of having clinica
ef ficacy by sone factor that tells ne how good is
it for ne to have this kind of efficacy. Here
would say it is very good. | amsaving lives
That is nmy clinical efficacy utility. Here maybe
amtreating hay fever and | am preventing sonebody
from sneezi ng.

DR SHEINER: No; | think that Bill was
getting at a different point and it is an inportant
point. If you defined all of your outcomes as
categorical, so there were three levels of efficacy

and there were two levels of toxicity and so on,
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and you had lots of them Then, for every unique
conbi nation, in principle, you would have to assign
a utility and that would be what is called a
saturated nodel and nobody could argue with it
because you get to assign utilities any way you
Iike.

But if you, for exanple, tal k about bl ood
pressure which is continuous, and you tal k about
some insommia which is continuous, then you need
sonme nodel for conbining those separate utilities
Do they interact or do they not interact?
Certainly, for nultiple toxicities, you can imagi ne
total degree of disconfort is greater than the
anount you m ght assign for one toxicity and
another if you have both at once, if you are both
nauseated and vonmiting, that is worse than
either--well, | would say that. But it nay not be
any worse than voniting al one.

So you have the same problemin nodeling
that you have in nodeling anything. As soon as
they become continuous, do you want to conbi ne them
or your endoconbinator*ics blowup. | didn't
mention, and obviously this is one of the problens,
and you didn't mention it either so we ought to

state it out here is that that is nmuch tougher to
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nodel because we don't have the same kind of
enpirical data. In principle, utilities vary from
person to person.

DR VENITZ: You |look at them as persona
preferences of outcones and they could be different
bet ween you and me. They could be different
bet ween you and your patient. So they are
subj ective. But the numbers that you assign are
arbitrary because, as Lew pointed out, there is
scale and variant. You are |ooking at relative
changes.

DR. LEE: Dr. Sheiner, you mentioned that
you nodel a utility function. So, when you node
it, what would be the required data that you nodel ?

DR. SHEINER: Assum ng that you are
willing to nake the assunption that everybody's
utilities are about the same, so you would have to
dealing with big things. Mst people would fee
the sanme about it. But that is a tough assunption
which is not an assunption about the natural world.
We really do assume that the natural world doesn't
change as we nove fromplace to place and fromtine
to tinme.

But preferences do. If we are willing to

assune that everybody is basically the same, then
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the way you elicit utilities is you have a di al ogue
with people in which you say--there is a whole
literature on this--but in which you essentially
say, what is your equilibriumpoint. If you had to
walk with a linmp for the next ten years, would that
be about equal to living five years |onger, or
what ever the nunber is.

They have spent a lot of time figuring out
how to elicit utilities frompeople. So the
experinment you do is conversations with people in
whi ch you pose them hypot hetical situations and
essentially you get themto tal k about things that
are even odds, and that is how you get your
wei ghtings. When they are indifferent about two
things, then you say they have the sane utility.

So it requires interviews. Probably we
woul d take the paternalistic point of view that we
woul d start out eliciting utilities fromdoctors,
not patients, and so we would have to interview
heal t h- gi vers.

DR. HALE: | think there are sone things
we coul d probably learn from our pharnacoecononics
peopl e. They have been doing this sort of thing
for years. They typically |ook at Regi men A versus

Regi men B rather than having an underlying
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continuous input such as dose or exposure in terns
of pharmacoki neti cs.

But it is a methodol ogy that has been
around for years in that arena for sure. They
often ook at things like length of stay in
hospital, quality of life, et cetera

DR VENITZ: | |ooked at sone of the
literature. Most of the tinme, their utility
function is cost; in other words, they are | ooking
at dollars which are pretty unanbi guous to actually
enpirically cone up with. It is nuch nore
difficult to come up with utility values that | ook
at preferences, as Lew pointed out, because they
vary from doctor to doctor, they vary from doctor
to patient.

DR HALE: The thing about utility is that
you have a conmmon scale, that everything basically
transl ates, whether it is quality of life, medica
outcone, dollars. Basically everything goes
through a utility function and put on a comon
scale. There are these things called
multi-attribute utility functions where you have
lots of inputs or dimensionalities to worry about.

DR. LESKO | have to come back to a

regul atory-world reality. Approving drugs is a
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benefit-risk assessnent. There are always efficacy
questions. There are always safety questions. At
some point in time, utilities are probably

unconsci ously being thought about in making the
benefit-risk assessnent.

The next step is to say, now !l amgoing to
put a nunber on this. That nakes people very
nervous. As a prior step, one would have to figure
out a process, even just agreeing on a process by
whi ch one could establish utility values. It seens
to me, at best, one could establish relative val ue.
I am speaking of this in the context of Drug X and
what it m ght cause on the harm side versus Drug B
and what it night cause on the harm side as opposed
to absol ute val ues.

Whenever | hear the variability across
medi cal or the variability across physicians, it
just reminds ne of how difficult this could be to
establish in the context of regulatory
decision-naking. | amtrying to | ook for advice on
a way forward in that sense

DR SHEINER: Again, you don't want to
make the best be the eneny of the good. You have
got a nice exanple here in the sense that it is a

relatively limted question. It is not, what do we
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do for the next thirty years in this country. It
is, what dose of this drug are we to give for this
i ndi cati on.

Let's even get away fromthe issue of it
m ght be different for every patient because we
can't do that. So we could, then, begin to talk
about cost because it becones a societal kind of a
thing. W don't necessarily have to start
comparing it to other drugs because that is not
generally what the FDA sees itself as doing, as
approving sonething that is better than anything
el se out there. It is just, does the bal ance
here--and, as | say, in the beginning, we can start
with very few effects. Jrgen used just one
efficacy and one toxicity. W can start there.

I think just starting down this path with
the sinmplest kinds of things will take us to sone
very useful places. We will start getting explicit
about things we never got explicit about before.

But | really like it for the dosing thing because
this is a containable problem It doesn't suddenly
start to have tentacles going out into everywhere
and we have to decide what the next ten years are
going to look like in the politics of Iraq or

sonet hi ng.
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DR VENITZ: | amgoing to just add to
that. | have been with FDA now on sabbatical for
the past three nonths and | have attended
briefings. You have heard Peter tal k about how
difficult it is sometines to assess the inpact that
changes have in area under the curve, let's say.
Usually, there is an inplicit utility value that
clinical pharmacol ogy reviewers and nedi ca
reviewers use to deci de whet her 50 percent or 75
percent change in area under the curve is relevant,
meaning is it a precaution, is it a warning or is
it a dose adjustnent.

There is a utility value already being
used. We just don't call it that way. So we can't
really argue. So, all of a sudden, you have two
peopl e di sagreeing. This person says, well, 20
percent is inportant. The other person says it is
not inportant.

What they are really not arguing about is
the extent of change but what the potential
negati ve consequences are, usually. So this is
just an explicit way of putting that on the table
so we can have a discussion on it. W might not
agree on the utility values but at |east | know why

Rich and | don't necessarily agree on the
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particul ar scenari o.

DR. LALONDE: | conpletely agree. Wen we

try to sell these types of concepts to coll eagues
who are skeptical, we say, well, these judgnents
are being nmade right now. The difference is that
you are not stating your assunptions. You are just
basically | eaving themup here and saying, "I am
saying that we can't use the dose, or this is not
clinically inmportant or this is very clinically

i mportant.”

What we want to do is, basically, with
nmodel s that you can state your assunptions. You
put themon the table and then you debate the
assunptions. | think this is what these weights
and factors are really all about.

In response to a comment that was nade
earlier, what we have tried to do is include
several people into that assessment so that you

don't talk to one expert but maybe have a

collection of so-called experts, go around the room

and say what is the average figure that you woul d

come up with after the people have a chance to just

say their preference.

I would like to cone back--again, | think

this is very simlar to the kinds of discussions
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that we have had here and internally where | work
I amjust curious as to Larry and Jrgen how the
people who are less famliar with this type of
approach, who may be very famliar wi th nmaking
these judgnments but don't think of it in a
quantitative way in terms of the utility function,
how far do you see this going in the next six

mont hs, twelve nonths? |Is this sonething that is
going to take ten years to nove forward? |I|s there
mai nly skepticism because these nedical reviewers
are the ones who are at the heart of some of these
deci si ons al so.

DR LESKG Maybe that is an answer we
need to save for another advisory conmittee
meeting. | would say we haven't tested the waters
there. | don't think there is an answer. As
everyone realizes, we nake these decisions all the
time and that is how | abels get out there.

We were approaching this, and are
approaching it, fromthe standpoint of bringing
more systematic ways of doing that in order to both
i nprove the | abeling of the product as well as to
bring consistency to the interpretation of these
changes.

This is one of the approaches that is out
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there. | think we need to advance it further and
then ask the question about how do ot her people
react toit. |In fact, | would like to see us
advance it with a specific drug and sone specific
exampl es to show how this would work. Conceptually
speaki ng, these are hard concepts to advance within
the agency, in nmy opinion

But, with sonme exanples in nodel drugs,
think it would be nmuch easier. M sense is, in the
overall framework of risk assessment, because of
the priority this has been sort of elevated to in
the Center, | think people will want to | ook at
this. But it has to be presented in the right way.

DR. SHEINER. As | said, doing it in the
general case is very, very tough. But there are
very straightforward exanples. One of the exanples
I was going to show is not the oxybutynin, which is
a conpl ex one, but just a recent study we did on
use of nmagnesiuminfusions in preeclanptic
hypert ensi on.

We were able to get a PD nodel with the
| evel of magnesi um associ ated with bl ood-pressure
fall and everybody agrees that you don't want to go
above 4 because you start getting seizures and ugly

things like that in ternms of a level. W didn't
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get any toxicity data.

Then you fit the popul ation nodel for the
variability in response and the variability in PK
simul ate out the patients under various dosage
regi nens and you get to find out that there is
reasonabl e expectation that the currently used
dosage reginen has a problemin that it gets to
where you want to go but too slowy and that you
ought to regularly have a | oadi ng dose whi ch has
been used by many peopl e.

Sonetinmes, they give it IM That has got
its problens. But the point is it is a sinple
anal ysis that says here is a regi men that sonebody
ought to try and it mght be better. That is where
you go fromthere. Now, to approve that on a | abe
is quite a different thing than saying in the
course of drug devel opnent, "Ch; we ought to try
this and use that in our phase Il study and maybe
try sone variance to show that it nakes a
di fference. "

It is that kind of encouragenent, if they
knew that they had to do that kind of justification
of the dose they offered at the end, maybe, at the
ti me when you can do smaller experiments and get

richer data, you would start to get to see what we
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woul d have

But | really feel strongly that we are not
at the point now where we are ready to say, "This
is howyou do it."

DR. LESKO That was kind of ny reaction
to pick let's say a negative utility value for
sonet hing everyone agrees is bad. You can start
out with the Qrc, for exanple, as a bad thing.
Everybody is concerned about it. It is probably
one of the bad things we have sone conti nuous
dose-response data for sone drugs--and take a | ook
at that. That would be where you woul d expect the
easy case to be made, and then maybe go into sone
of the more conpl ex.

But having the prototypes would hel p,
t hi nk.

DR HALE: | think there is a lot of merit
to this whole notion. | think, basically, what
you are tal king about is quantifying our
benefit-risk as a function of exposure. | think
there is a lot of benefit there, but I think you
need to think a little further about the side
effects, what are sone of the knockons here. For
exanple, this could wind up that when we have a

| abel , we basically have somewhere hidden in
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there--if it is not in the | abel, sonmewhere behind
the scenes, a nunber which we have quantified as
benefit-risk.

In terns of pharmaceutical conpanies
mar keting Drug A versus Drug B versus Drug C, they
are each going to have this cost-benefit nunber
lurking in the background and that is going to be
tied directly to the kind of reconmended dose that
is allowed.

In other words, everybody is going to be
inthis game of optimality, what is the dose that
gives us that best numeric value which is going to
put a lot of pressure on getting your utilities
sorted out. | think that is a significant thing
that is going to have to be given quite a | ot of
t hought and neke sure that all the constituencies
i npact to get input into the devel opnent of those

utility functions.

DR DERENDORF: | think, conceptually, the

approach nakes a | ot of sense. But | think the
difficulties are really in the details. For
exanple, it all depends on the PK/ PD nodel s that
are built into this nodel. You need two. You need
one for the efficacy and one for the safety. There

are not that many exanples out there that really
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have | ooked at safety PK/ PD nodeling.

Ri ght now, we are having an effective
concentration and a toxic concentration. That is
nice and sinple, but | don't think it really
reflects the real world frequently. So | think
there is the chall enge because, if the nodels are
wrong, the conclusions will be wong.

DR VENITZ: | agree with that
whol eheartedly. What | have seen, again, in ny
limted experience, nost of those safety nbdels are
enpiric. You have seen sone of the examples in
Peter's presentation. Mst of them you believe
you are only at the | ow end of the dose-response
curve because ethically you can't push the dose any
hi gher .

So you are tal king about, npbst of the
time, lowprobability events. They happen in |ess
than 1 percent of the popul ation even at the
hi ghest dose. But they have potentially a very
hi gh negative utility.

Those are the ones that are ultimtely
going to drive you over a therapeutic index; right?

DR. SHEINER: | just say, again, what is
the conpetition. The beauty of talking here is you

guys have to nmake decisions. You have to make them
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and you have to make themrelatively pronptly. So
anyt hing that m ght be a nodest inprovenent, even
if it doesn't get all the parts right--but this

i dea of unintended consequences that M chael is
reminding us of is, | think, a very inportant
issue. It happens all the tine.

There are probably things we can do about
that, but | think that is another reason for
testing it out and trying it slowy and seeing
where it takes us.

DR JUSKO It sounds like there is
consi der abl e consensus that this would be a very
val uabl e approach to pursue further |ooking for
nmore specific exanples to apply the nethodol ogy to
in order to denpnstrate the attractiveness of this
nice blend of being able to utilize the art and
sci ence of what we do

I think we have concluded our discussion
of this topic. Any other comments fromthe
conmittee regarding this or any other aspects of
what we di scussed this norning?

DR LESKG May | ask just one clarifying
question related to the utility function? Dr.
Venitz showed us how this can change under

different scenarios of variability and | was trying
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to, then, leap fromthere to the need to dose
adj ust.

Clearly, these utility curves have a peak
and a flatness to themor a steepness to them as
they go up and down, and | assune that, if the
plateau is rather flat or the rise is rather flat,
that woul d ki nd of suggest that even | arge changes
i n exposure would not necessarily require dosing
adj ustnents based on this net utility whereas, if
the curve went out and down, as you showed us, that
woul d be a case for a nore urgent situation

If that is the case, it may be worth
| ooki ng at decisions that have been nade on that
type of exposure change already and see if there is
some consistency in what is currently being done
and what is being proposed, and these differences
may shed sone |ight on what we shoul d be thinking
about in the utility-function area.

But, am | interpreting that correctly?

DR. SHEINER: You have got to watch out
for individual versus population. So let's imagine
a drug which has essentially no relationship
bet ween dose and exposure. You give a dose and you
m ght get any exposure. No such thing exists, but

let's just imagine it.
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But the exposure-response relationshipis
reproduci bl e, and so is the dose-exposure
rel ati onship, within any individual. Wat you
woul d see in a dose response, under any utility
function, virtually, is it is totally flat because
the dose can give rise to any exposure and exposure
can give rise to toxicity or efficacy dependi ng on
what it is.

And let's say it was one of these things
where it was 0.8 and 0.2 for efficacy and toxicity,
so it would be positive utility. So you can give
any dose you like. You are going to get, on the
average, 0.6 or whatever it is. But the reality is
that, for sonme people, they are getting toxic when
they don't need to and, for other people, they are
failing to get efficacious when they don't need to.

So you have to build in, when you are
t hi nki ng about these things, what other information
you mght get; for exanple, the initial response of
the individual or some other test that tells you
whet her they are going to have this kinetics or
that kinetics and so on.

So just going across the popul ati on and
m xi ng everybody together, what it does is it gets

you a legitimate curve, but it is a kind of a
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flattened utility curve because all this
variability is mixing in all kinds of folks. So
you have to say, what are we tal king about? Are we
tal ki ng about dosi ng peopl e when we don't know
anyt hi ng about then? O are we tal king about dose
peopl e when we know sonet hi ng about them

You can see, actually, how the special
popul ation comes in. You will see that, suddenly,
putting in the information that somebody is in a
speci al popul ati on changes the utility function for
everybody because you have broken themup into
groups that have less variability.

DR VENITZ: But, just to add to that, one
of the limtations | didn't point out that the
concept of utility functions does, you are trading
of f probably against utility. So you are saying
one person dead out of 10,000 is the same is 10, 000
peopl e having a slight headache. You have the sane
utility value, so you are trading off. You are
just doing it explicitly as opposed to right now we
are kind of doing it intuitively.

DR LALONDE: Maybe just a very small |ast
comrent is also when | tried to look in the
literature, | saw how little information there was

in the clinical-pharnacology world so a plea for
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peopl e who are doing research in this area to
publish their information so that they naybe get at
| east nmore in the public domain and people to
respond to this with other papers, comentari es,
whatever. But there is very little of it, at |east
in our discipline, that has been published.

DR JUSKG That brings up the possibility
of a proposal. It seens |like, as we went through
the di scussion of the main topic, the flow chart
and all of the specific questions, everything
seenmed to be too conplicated to have any easy
answers. \Wat we have conme up with is a |lot of
suggesti ons of needing to explore these issues
further and al so the great desire to have nany nore
specific exanples to go by to explore what other
peopl e have done with nore specifics.

So it seens like this would be a very good
topic for exploration at a neeting, to have
presenters deal with many of these issues and to
discuss it more widely. It certainly is one that
you wi Il need to devel op much nore thoroughly as
what we have ascertained fromour linmted
di scussion of all of this.

DR. HALE: Just a suggestion here, and

that is, while this is relatively untested in the
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clinical -pharmacol ogy arena, the federal governnent
does have a | ot of experience already |ooking at
utility functions in various applications such as
the space program nuclear reactors, et cetera.

So it seems to ne that we need to find
some appropriate expertise, people with the
utility-theory background, to really pursue this.
The other is the reconmendation to really give
some thought to criteria other than just expected
utility.

I think one of the graphs you showed on
Page 12 actually goes to that, and back to the
question that | asked Lewis earlier, because when
you poi nted out the graph on Page 12, you said this
is probably one you wouldn't want to do even though
the expected utility approach would tell you to go
ahead and admnini ster that dose.

I think, logically, we can all look at it
and see that that is probably not a very good i dea.

DR VEN TZ: That gets into the issue of
how you scale. In other words, is a 0.5 or
what ever you corme up with, or 0.1, | guess,
expected utility at best, is it worthwhile in the
big picture. So it really comes down how do you

assign utility values? Do you consider other
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treatments that are out there?

DR. HALE: That kind of begs the question
In this case, you are saying you didn't get the
utilities assigned correctly. | wll come back to
you; suppose you did get them assigned correctly.
Are you going to go ahead and do this even though
all of us look at this--I am supposing nost of us
woul d say, "That isn't really a very good idea, is
it?"

DR SHEINER: You can't escape that way.
The utility, already, in principle, has all the
values in it so you can't say, well, a utility of
+0.1 isn't worth very much. No; it is worth
exactly +0.1 and, if it is positive, it neans you
ought to do it. If you are not going to do it,
then it neans you need a nore conpl ex anal ysis of
sone ki nd.

But your intuition is good. Pay attention
to your intuition. Don't say, oh, well, | guess it
says 0.1. | guess ny intuition nust be wong. |If
it doesn't look right, then there is probably nore
likely sonething wong with the way you put the
probl em together than there is that you are w ong.

DR. JUSKO Are there any other conments,

anyt hi ng anybody wants to bring up fromthe
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conmittee nenbers or people fromthe FDA?

DR. SHEINER: | just wanted to say one
thing. This business of other parts of the
gover nnent havi ng experi ence and so on, we have
just witnessed in the |last several nonths a
compl ete change in public attitude about the val ue
of estrogen repl acenent for postnenopausal wonen
based on a perception that there is a risk which is
something like 5 or 6 per thousand of a
not - necessary |l ethal event that we finally have
tied down.

There has been a whol e judgenent that
country has made based on sonme utility associated
with that sort of a risk. People have asked ne
that because they know | think about this. | say,
"I don't know any way to think about, personally,
risks of a few per thousand.' | know, as a
society, you can work it out and say, how rmuch is
it going to cost ne, and so on, so that is
sensible. But, as an individual to react to
ri sk--and you | ook around, and nobst people don't.
We all happily get on airplanes or wal k around with
a sni per shooting at us, and so on.

It is alevel of risk at which we sinply

don't do anything about it because it just doesn't
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make any sense to us. So what | amsaying is this
pervades all of our decisions already and there is
nothing the matter with trying to make it alittle
nmore explicit in these daily issues that you have
to deal with.

DR. JUSKO On that point that is rel evant
to many people going to lunch, we will take our
lunch break at this time an we will resume at 1:30
to deal with Topic No. 2.

[ Wher eupon, at 12:25 p.m, the proceedi ngs

were recessed to be resuned at 1:30 p. m]
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1 AFTERNOON PROCEEDI NGS
2 [1:35 p.m]
3 DR JUSKG Wl come to the dinica

4 Phar maceuti cal Subcomittee of the Advisory

5 Commi ttee for Pharmaceutical Sciences. W are

6 going to begin the afternoon session with what is
7 schedul ed as Topic No. 2, use of exposure-response
8 relationships in the pediatric study decision tree:
9 questions to be asked using the FDA pediatric

10 dat abase.

11 We have two presenters fromthe FDA and
12 then we have sonme additional commentary that Dr.

13 Lesko may wi sh to discuss further

14 W will begin with Dr. Rosemary Roberts

15 Topic No. 2

16 Use of Exposure-Response Rel ationships

17 in the Pediatric Study Decision Tree:

18 Questions to be Asked using the

19 FDA Pedi atri c Dat abase

20 -

21 Medi cal and dinical Pharmaceutical Perspective
22 on the Pediatric Study Decision Tree and Experience
23 to Date

24 DR ROBERTS: Good afternoon

25 [Slide.]
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I am Rosermary Roberts. | ama
pedi atrician and a nother, as you might surm se
fromny opening comment. | have been involved with
the pediatric initiatives that have been going in
with the Agency since the Pediatric Labeling Rule
was published in Decenber of 1994. | want to thank
Dr. Lesko and his office for inviting me here to
participate and to give a presentation at the first
meeting of this subcommittee.

I hope that by the tine | finish speaking
that you will think that we actually do have a
rational approach to drug devel opnent in
pedi atrics.

[Slide.]

As you all know, with the incentive
programthat was |legislated with the FDA
Moder ni zati on Act that was signed late in 1997, the
Agency came out with a guidance as to how i ndustry
could qualify for this six nonths of additiona
marketing exclusivity. There is no doubt that
money tal ks because industry has been very eager to
get their six nonths of marketing exclusivity to
the tune that we have issued, to date, 256 witten
requests to industry and they have sent in over 300

proposals to us requesting to study a drug in the
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pedi atric popul ati on

When one of these proposals cones into a
regul atory division, there are sone questions that
they have to ask thenselves. The first question is
is there a public-health benefit to studying this
drug in the pediatric popul ation

If there is, then that is the first
criteria that was nandated in order for us to issue
a witten request. If there is a potential health
benefit to the pediatric population, then we can
issue this witten request to get the information.

So now we have a drug for an indication
that we need information in pediatrics. [In what
age groups do we need information in the pediatric
popul ation. As you all now, pediatrics is not a
honogenous popul ation. W have the prematures, the
neonates, the infants, children and adol escents.
Those are arbitrary nanes and arbitrary cutoffs.
Sonetinme, we can't use age groups. W have to use
Tanner stages or sone other physiologic basis for
di viding up the age group

Be that as it may, there are certain
things that have to be considered when we ask what
age group. There are sone conditions, like

infections, that occur throughout the pediatric
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popul ation as well as in the adult.

But then there are things that do not

occur in the entire pediatric popul ation. For
instance, let's take Type 2 di abetes.
Traditionally, we have thought of Type 2 di abetes
or adult-onset diabetes as occurring in adults
sonewhere in the fourth of fifth decade of life.
So when | saw the first witten request for Type 2
di abetes with an oral hypogl ycenm c agent coning to
the Pediatric Inplenentation Team | thought, "What
are we doi ng here?"

But, unfortunately, in this country, we
are seeing a lot of Type 2 diabetes in adol escents,
adol escents that are overwei ght and don't spend
much tine exercising, at |east not physical aerobic
exerci se. Maybe they exercise their finger in
vi deoganes.

So, indeed, we do have a population in
this country that has adult-onset or Type 2
di abetes in the adol escent age group. W are
currently--nmetfornmin was studied in the ten to
si xteen-year-old to get information on how to use
it, and we were even entertaining going dowm to age
ei ght, which is sad, but we are now making the

di agnosis in the eight-year-old, even
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So we wouldn't study the entire pediatric
popul ation. We would request studies in eight to
ten years or above because the condition, we don't
recognize it belowthat. So that is one exanple of
a condition that does not occur throughout the
entire pediatric popul ation

Anot her reason we might not study the
entire pediatric population would be a condition
such as depression. Although depression, in some
form may occur in the preschool child, right now
our studies are asking for seven and above. The
reason is we don't have an approved drug in the
pedi atric popul ation for depression yet.

Until we get sone positive studies in this
popul ation, using the criteria to di aghose
depression in this age group using the valid scal es
that we have, using the outcones we have, we don't
know how to take the studies into the preschool er.

We do anticipate that, in the preschool er,
we may have to have different outconmes. W are
going to have to have different diagnostic
criteria. And we may have to have different
assessnents. Renenber, it will be in the preschoo
age, so they can't do sone of the stuff the

school -age child can.
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So there are just two exanples of why we
m ght not study the entire pediatric popul ation

Once we have decided on the ages to study,
then what information do we need? In the
divisions, what they do is they clearly know what
the product is labeled for. They can go into the
file of the manufacturer and they can find out what
is available in the file. There nmay be sone
studi es that have been submitted to the | ND but
they haven't requested it in the labeling. That
may be able to be used.

There may be information in the world's
literature and sone of that nay be strong enough to
be able to be used. But ultinmately they have to
determne what is the information that is m ssing.
So, once we have the information that is mssing,
then what types of studies do we, as an Agency,
request in order to fill that information down.

This is the thought process that goes
through. And we have gone through it for the 256
witten requests that we have issued to date.

[Slide.]

Just briefly, as of Septenber, we have
issued a witten request requesting 601 studies.

O these, 35 percent were efficacy-safety. Another
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30 percent were PK-safety. Another 9 percent were
PK/ PD.

| amgoing to talk to you now as we go
into the decision tree where sonme of these products
lie.

[Slide.]

This is this decision tree that is in the
gui dance that is out, the Exposure Response
Guidance. Let ne just briefly talk about this.
There are two assunptions here. |Is it reasonable
to assune, between the pediatric and adult
popul ations, that there is a sinilar disease
progression and a simlar response to intervention

Way have we used these as the two
assunpti ons because, many tinmes, we don't have
actual evidence. Secondly, the 1994 Labeling Rule
that we published introduced the idea of the
ability to extrapolate adult efficacy into the
pedi atric popul ation of the condition was
sufficiently simlar in the pediatric and adult
popul ation and if the response of therapy was
expected to be the sane.

So that is really the basis of where these cone
from

Now, our goal, obviously, is to get to the
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poi nt where there aren't assunptions but where we
actually have the data to know whet her the di sease
progression is the same and whet her the response to
intervention is simlar.

So, looking at this, if you can answer yes
to both of these, then that takes you down this
side of the decision tree. Now the next box is, is
it reasonable to assunme sinilar concentration
response in the pediatrics and adults. The
best-case scenario is yes, it is reasonable to
assune and, therefore, we can extrapol ate adult
efficacy. W don't have to reprove efficacy in a
child through adequate and well-controlled trials,
but we can conduct PK studies to achieve |evels
simlar in the adult so we can get the dose right
and we can conduct safety studies in the pediatric
popul ation so that we know if there is any unique
safety concerns in pediatrics.

Now, the Rule of '94 is very clear. It
says, extrapolate adult efficacy because we don't
feel you can extrapol ate safety. Now we have
forty-three products that have been | abel ed since
this initiative started. W have several exanples
where there have been sone safety concerns that

have cone out through studying the pediatric
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popul ati on.

Now, | will just give you a couple of
exanpl es qui ckly. For gabapentin, which is an
anticonvul sant that is approved now in children
down to age three for adjunctive therapy for
partial seizures. The |abeling now contains, in
the warni ng sections, neuropsychiatric adverse
events that were found in the pediatric popul ation
three to twelve as a result of the studies. Such
things as hostility and aggression are now in the
| abel i ng.

If we can say yes to both of these, but it
is not reasonable to assunme a simlar concentration
response in the two popul ations, then we nove over
here; is there a PD nmeasurement that we can use to
predict efficacy. That takes us down to this box
here. | will show you on a later slide severa
exanpl es of where we have actually been able to
conduct PK/PD studies and then get an idea of what
dose we need to use, conduct the PK studies to a
targeted concentration, conduct safety studies and
| abel the product.

I think I will nove on so that | can
actual ly show you some exanpl es here

[Slide.]
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Here are sone exanpl es of where we have
actual | y defined PD neasurenents. W have used
these neasurenents. They are in witten requests
that we have issued to date for various indication
and for various drug cl asses.

Here for H 'V and for all the drug cl asses
that we are currently studying in the pediatric
popul ati on, the pharnacodynani ¢ endpoi nt that we
have used is the assessnent of changes in the
plasma H'V RNA [ evels as well as the CD4 cel
count. So we don't take and reprove efficacy. W
have them study the child and to target to the HV
RNA pl asnma | evel s and, thereby then, get the dose
that is appropriate for children as well as getting
some safety information

Anot her exanpl e woul d be gastroesophagea
reflux where we | ook at changes in the intragastric
pH. That is for both the H2 receptor blockers as
wel | as the proton-punp inhibitors.

I nust say that we have had a change in
thinking here with the products for
gastroesophageal reflux disease and that is
basically in the age group of the infant,
one-year-old and less. The clinical manifestations

of gastroesophageal reflux are very different than
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in the older child or in the adult who experiences
nmore of a heartburn and all the accompanying
sympt ons of that.

These children have probl ens, respiratory
probl ems. They have problenms with regurgitation
and aspiration, apnea, et cetera. So we now have a
new tenplate out, and it is up on our website, that
indicates that we really need to | ook at clinica
out comes in this popul ation

Then we al so have, for juvenile rheunatoid
arthritis, for the NSAIDs, if we are |ooking at the
signs and synptonms of arthritis and their
resol ution, we have a gui dance out now that says we
can actually extrapolate that fromthe adult. So
what we do is, for the pharmacodynani c paraneter
we | ook at clinical responses such as joint
evaluation and a SED rate as well as a gl oba
eval uati on and we have used that now in | abeling
two NSAIDs to date for juvenile rheumatoid
arthritis, etodolac and oxaprozin.

DR. SHEINER: Excuse ne. |I'msorry; how
do those differ fromwhat you would use for an
ef fi cacy endpoint?

DR. ROBERTS: Well, we did not do adequate

and well-controlled trials. W didn't reprove they
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were efficacious. What we did was we studied, and
there were less than 100 patients that were studied
for both of these drugs, and we actually had them
use a dose to see if you could get the appropriate
clinical response as you would in the adult, and
| ook at pharmacoki netics and thereby determ ne what
woul d be the appropriate dose to get an appropriate
response. e response.

But we didn't reprove efficacy all over
again. As it turns out, for etodolac, the
i nformati on we got was that actually they handl e
the drug differently in the pediatric popul ation
and we really need to double the dose in order to
get an efficacious dose in the pediatric
popul ati on.

[Slide.]

Here | have put in some exanples of
cl asses of drugs or indications for which we have
used this decision tree and we are currently
getting information. | would like to point out
that the one path | showed you where we get a PD
and then we do these PK/PD studies as well as
safety, we have used this now for the H2-receptor
bl ockers and proton-punp inhibitors, as | talked to

you about, with the caveat that we have changed for
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the | ess-than-one-year-old for the HV drugs.

We al so have a group of drugs for
conditi ons where you have to reprove efficacy in
the pediatric population. That would be for the
anti depressants and for the antihypertensives, the
anti convul sants and mgrai nes. Wy for the
anti hypertensives? |If a drug can treat bl ood
pressure in the adult, why do we not think it will
treat blood pressure in the child?

The Cardiorenal Division is concerned, and
we are assunming now that it won't work the sane as
in adults because the etiology of hypertension in
the child is very different fromthe typica
etiology in the adult. So, until we get some
experience in the various cl asses of
anti hypertensives to show that, indeed, if you
treat blood pressure in the adult, you are going to
be able to treat blood pressure in the child, even
t hough they have very different etiologies, we are
asking for efficacy studies.

So, hopefully, down the |line when we have
got sone of these products well studied and
| abel ed, we will be able to not have to worry about
assunming that the response to intervention is going

to be the sane.
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The sane with the anticonvul sants.

for the last part of ny talk, | am going
to tal k about a condition and sone of the factors
that you need to consider as you approach using
this particular decision tree. This decision tree
is away to start thinking about how to devel op
drugs in the pediatric population. It is not going
to address every situation

As a matter of fact, this particular group
of drugs that | amgoing to tal k about right now,
the asthnma drugs, they don't fit on this. Arzu
poi nted that out to ne. She says, "You haven't got
that coming off the right box." | said, "There is
really no box to have this conme off from here."

But | want to use this as a case in point.

[Slide.]

kay; asthma. This is a condition of
reactive airways and inflamration. W do know t hat
the progression in the pediatric population really
is the same as in the adult in the sense that it is
ai rways that are reactive leading to
bronchoconstriction, leading to a | ot of nucous
formati on and going on to a full-fledged asthma
attack in the child as well as in the adult.

So if you | ook back at that tree, which
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you shoul d have in your handout, we do know t hat
the progression is the sanme. The question is is
the response to therapy going to be the sane. For
bet a- adrenergi ¢ agoni sts, or bronchodil ators, we
know that the response to therapy is going to be
the sane.

Therefore, we should be able to
follow-let's go back here--we should be able to
say yes to both. It is reasonable to assune a
simlar concentration response in pediatrics and
adul ts.

You know for many drugs that work as a
bronchodilator, if you think of am nophylli ne,
which isn't really used a |l ot now, fortunately,
because it has a lot of side effects people don't

like, but we used to actually |look at target dose

| evel s because we knew what dose |evel usually gave

an effect and we al so knew what dose | evel s caused
side effects.

So we should be able to go down here and
conduct PK studies and safety studies. And yet,
have put these people clear over here, these drugs.

The reason is these are inhal ed products. As an

i nhal ed product, we want themto act locally in the

pul nronary tree. So PK isn't going to help us.
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Yes; we have a PD paraneter that we use in
our studies and, in the older child, six and above,
the PD paraneter that we use is the sane as we use
for adults and that would be to | ook at the forced
expiratory volume in one second using a hand-held
spi romnet er.

However, we can't use PK because we are
not |ooking at PK at the | evel where the inhaled
product is working. So, one of the factors that we
have to consider, then, is the route of
adm nistration. | have that up here in this
particul ar box.

So, al though we know that the
bet a- adrenergi cs are going to act the sane in
children and adults and the progression is the
same, if we use this particular node of
adm ni stration, then what we have to do is we have
to go back and we have to do full-fledged efficacy
studi es because we don't know what dose in the
child is going to lead to the effect.

It is going to be the same thing for the
corticosteroids, although they act in a different
manner and they act mainly on the inflammtion, if
it is inhaled, we are going to have to do those

st udi es agai n.
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If we | ook up here at Montel ukast, it was
the first of the |eukotriene-receptor antagoni st
products. It was approved in adults and it was
originally studied in children. It was studied in
children in the ol der age groups of six and above
because the PD paraneter we could use and the
question was was the response to therapy the sane.

Nobody knew i f children had these
| eukotriene receptors, if they had them were they
activated. So we had to do full-fledged efficacy
studies in the child. It turns out that they
responded just like the adult. So, as a result, we
now know that children have them and we feel that
the response to therapy is the same. Again, the
progressi on of the disease is the sane.

So that puts us, for Montel ukast, which we
had up here for the ol der age group, we now know
they are reacting the sane and the studies that
were requested in the witten request said, do
popul ation PK to get the dose right and do safety
st udi es.

Here is Montel ukast now. So, for ora
drugs where PK can be used, we can actually take
and get themto foll ow down here

Just a couple of other points | want to
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make about asthma and these factors. There is even
nmore concern here for these inhal ation products.

For asthma, if the child is less than six, many of
themcan't actually do the hand-held spironeter, so
you can't use that PD endpoint in the younger child
so we have to go back to signs and synptons of
asthma. So that is one of the other changes that
we have to nake

The other thing is the device has to be
considered in these inhalation products. So we nmay
know how to use a device, or the child can actually
use a device sinmlar to the adult, but when it
conmes to the devices for the younger-page child,
they have got spacers in different things.

Di fferent manufacturers have different spacers and
products.

So we have to study, using efficacy
trials, because there is no way to take any kind of
PK or PD or any way to know if it is going to be
effi caci ous other than to do the study with the
product that is investigational in this age group
and with the spacers and with the devices that are
available to the pediatric population in the United
St at es.

So | hope that | have tried to show you
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how we use this tree and that it does provide a way
for us to think about studying children. This is
not a perfect decision tree. W have tal ked about
maki ng sone nodifications to it. As infornmation
conmes back, based upon the studies that we have, we
are going to be able to nake sonme of those
assunptions and turn theminto actually evidence
and feel nuch nore confident that we can go one way
or the other along that decision tree.

Thank you very nuch.

DR. JUSKO Does anybody wish to clarify

any questions?

DR SHEI NER: Just one question. For that

class, it was sone fairly |large nunber, where you
did decide that it was adequate to sinply find out
what the right dose was by | ooking at the PK, have
you had enough subsequent experience with those
drugs or prior experience when they are used
off-label to indicate that, in fact, that decision
tree for those drugs actually your judgrments were
more or less right and you did get the dose right
and nothing turned up that you were giving too | ow
or too high in general doses or anything like that.
DR. ROBERTS: Are you talking, Dr.

Shei ner, about goi ng down the right-hand side?
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DR SHEINER: The right-hand side; right.
The ones where you are willing to believe those
assunptions. And then you said, | think, in one of
your first slides, you showed about thirty or so
where you had done that. | just wondered if you
had any foll ow up experience and whet her you were
satisfied with the results.

DR. ROBERTS: W certainly have used it
for the antihistamnes, for like allergic rhinitis,
because to try to study--first of all, we know that
the di sease progression is sinmlar. W have
assunmed, and we now know from studi es of these
products, that there response to intervention is
going to be the sane. There is a great difficulty,
especially in the child that is in the age group of
twel ve nonths to four or five years of age, that
you can't really get a good assessnent of whether
they are responding to these products using the
scales that we typically use for the older child or
the adult because it is things like, "Are your eyes
watering | ess?" "Does your nose itch | ess?" "Do
you have | ess di scharge?" Those kids can't answer
t hose kinds of things.

So there we have successfully used

i nformati on based upon PK and safety. W have
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215
found, with loradatine that, in the popul ation of
the two- to five-year-old, they actually need |ess
drug than the ol der popul ation. They don't seemto
be clearing it as well.

W have seen, in other instances, where we
really would have gotten the dose wong if we had
just treated children as little adults. Wth
etodol ac, | nentioned, that was using a PK/PD. W
need to use about tw ce as nuch as we would have
anti ci pat ed.

Wth fluvoxam ne, which is approved for
obsessi ve-conpul sive disorder in children eight and
above, the original studies whereby we got
| abel i ng, actually, for fluvoxam ne for this
condition, when it was anal yzed, there was an
effect but it seened to be that all of the effect
was in the eight to el even as opposed to the twel ve
to sixteen-year-olds. So we asked themto go back
and anal yze why that was.

In that study, when they went back, they
found out that we were actually underdosing the
adol escent and that you really needed to titrate
themup to the adult dose whereas the eight to
el even-year-old boys, you could use the | abeling

that we had in the product, and the eight to
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el even-year old girls appeared to be being
overdosed, so you had to be very careful about
titrating themup too far.

So we have had exanpl es of where we really
had mi ssed the dose. O the twelve out of the
forty--we just had three new approval s and we
haven't had a chance to | ook at those |abels
yet--but twelve out of the first forty products
that we | abel ed had either significant dose or
safety information. So that is about one-third of
those products to date.

DR. JUSKO | think we will go on to Dr.
Sel en' s presentation now.

Efforts to Optim ze
Pedi atric Cdinical Pharmaceutical Studies

DR SELEN:. Good afternoon

[Slide.]

As Dr. Rosemary Roberts said and Dr. Lesko
sai d what you are hearing today is we are at the
right place at the right tine. W are having a | ot
of pediatric studies coming in. There is a |lot of
information coming in and there is a |lot of
intelligence going behind all of these things.

So what we are trying to do, really, is

optimze and learn fromthese studies. Cdearly, we
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have certain facts that we know. W know that the
pediatrics are not snmall adults and, in fact, Dr.
Capparelli was rem nding ne, we al so know that the
pediatrics and adults are not so different from
each other. Adults are not the Martians. So we
can al so extrapolate. But we can't really go by
the weight-normalized paraneters as well. W have
sone issues with that.

VWhat are the other things that we know?
We know that the pediatric studies are clearly
conmpl ex. There are nmany issues and nany
study-design aspects and so | think we will have to
be nore careful in |ooking at the pediatric data
and | ooki ng for studies.

So, knowi ng all of these things, then, the
next question is can we optim ze pediatric studies.
To do this, in our Ofice of dinical Pharmacol ogy
and Bi opharmaceutics, jointly with other menbers
fromthe Ofice of Clinical--actually, this is a
big group of individuals. | don't want to,
perhaps, go into all the individuals that are
i nvol ved, but | would like to say that, with the
joint effort of many individuals in the Center, we
are trying to |l ook at the ways that we can optim ze

clinical pharmacol ogy studies.
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For these studies, we know that now we are
at the very begi nning but we hope that these
studies will continue to be optim zed, provide
information so that we will really have the public
heal th benefits.

[Slide.]

I nmentioned acknow edgnents. There are
many i ndi vidual s involved and | amgoing to refer
to Know edge Dat abase which is really starting from
a research project including individuals as Dr.
Roberts, Bill Rodriguez, Dr. Tandon and ot her
i ndividuals, Dr. Lesko and others. So this is an
effort, really, to look at the incom ng information
and to make the nmost of this information.

[Slide.]

So what | would like to do is this
afternoon, | have a few slides. | want to talk
about this know edge base, give you sone background
on this, and al so get your input on this because
this is, again, like Dr. Lesko was saying at this
poi nt--this has such a huge potential and we want
to have a right questions asked. W want to sort
of start at the right places and get the npbst of
this information base.

[Slide.]
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There are two prinary approaches in here,
two levels. One of those is nore specific to the
drug. We are looking at the factors that are
unique to the study drug. Are they race effects,
age-rel ated effects or gender effects? As a
result, can we optim ze the dose for the pediatric
patient so they will be treated--they will have the
maxi mum benefit.

So the first level is drug-specific. And
the second | evel, or the second objective of this
informati on base, is how can we | earn across
studi es because we are going to have many drugs
coming in, like fromthe sane particul ar cl ass.
Al'so, if you look at the way the netabolite is
cleared fromthe body, they will also have sone
commonal ities and nmaybe there is a way of | ooking
at the simlarities and | ooking at the study
designs using this informati on and optim ze them

So there is a huge list of questions that
can be posed. The whole sort of objective is, that
I hope we will achieve at |east sone of it this
afternoon, is to have your input on sonme of those
aspects.

[Slide.]

As | said, we started working on this

file:///IC|/Daily/1023phar.txt (219 of 331) [11/18/02 4:47:47 PM]

219



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

know edge base sone tine ago, on and off. It
started as research project and it is sort of
rapidly blossoming and | hope it continues to grow

The main source of information currently
is the studies that are coming in as pediatric
submi ssions. This is our starting point. These
are the studies that have been conducted as part of
the witten request lectures and al so ot her studies
that come in to the centers, pediatric studies,
that have pediatric pharnacokinetic data are part
of this know edge base.

VWhat we also like to include is also to
have sonething to conpare with that information
which is the literature data, if available, dosing
i nformati on, and any other information such as the
met abolism That will be very critical howit is
in adults and we will |ook for the sinilar
characteristics or simlar patterns in the
pedi atrics.

So we are trying to incorporate all of
t hese things.

[Slide.]

As it stands, there are several different
types of files in this know edge base. There is a

section that specifically deals with information
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with data that includes such as specific

i nformati on, the drug, the dose, the dosage form
and patient characteristics, the denographics. |If
we have pharnmacoki netic data on the parent drug,
fine. |If we have also the netabolite, even better
And it includes information such as individua
data, obviously, and nean data.

O course, again, the pediatric decision
tree is also captured in here and how this drug was
fitting or not fitting into any one of those boxes,
how does this sort of fit into the whole picture of
things. Again, this will also eventually help us
sort these out as we inprove on the decision tree
as sort of the thinking behind it that will |ead us
and give us information.

[Slide.]

There are two questions that | will be
posing at the end. One of those is essentially
what will be things that we can be collecting in
thi s database, what other information.

[Slide.]

The second question is going to be what
will be the nore appropriate questions. | am going
to ask for your input on that as well, and how can

we go about this. What are the best questions to
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ask?

[Slide.]

Just to sort of give you a feel for the
type of information in the database, | will select

sonmething fromthe literature, just as an exanple.

I don't want to mask as a drug from one of our

drugs in the know edge base, but | thought, | will
just pick a drug. It is adefovir dipivoxil. It is
published. W can call it Drug A. | can just

poi nt out a couple of things that are unique to
this because it will help in the discussion as this
drug is primarily elimnated by the kidneys so
there is no netabolisminvol ved.

This is also one of the considerations in
our pediatric pharmacokinetic studies. W talk
about the ages. We talk about the nmaturation. So
if we say that the kidney is mature at a certain
rate, maybe after two years old, we don't know to
have data from pediatric patients perhaps, we have
to focus on. So this is why | selected this
exanpl e and we can tal k about that.

They have | ooked at two doses, 1.5
mlligrams per kilogramand the other dose is 3
mlligrams per kilogramwhich is, again, simlar to

what we have seen in our pediatric studies. W see
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sometinmes two or three doses and it is used for
sel ection of a better dose.

The sanple size is fourteen pediatric
patients which isn't really very nany. As a
kineticist, | would like to see nore because we
know there is nore availability in data. But, in
this case, they have fourteen patients and the age
range is six months to eighteen years. So it is a
reasonabl e size, on the small side, but it is okay.

[Slide.]

One of their observations is the first
bl ock, is the charts that they are | ooking at, the
ar ea- under -t he-curve values. Essentially, what
t hey have observed is, after this twofold
difference in dose, 1.5 milligrans or 3 mlligrans
per kil ogram dose, when they | ook at the bl ood
concentration time profiles, they could not see a
difference. They all |ooked simlar and they
couldn't really tell which one had--if you were
just going to |l ook at the bl ood-concentration
profiles.

The doses were twofold different but they
couldn't tell the difference by just looking at it.
They compared the area-under-the-curve val ues and

they |l ooked fairly simlar, although there was a
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twof ol d change in the dose

Now, they are saying, okay, they have
reported the dose as by body-surface area,
mlligramper neter square. Wen they do that,
they could see a correl ati on between the dose and
the area-under-the-curve value. So this is just
becom ng--it is kind of hard to read this but it is
just axes, the Y axis is the area under the curve
and the X is the dose.

In one case, it is by body weight and, in
the other case, by body-surface area. So,
dependi ng on how you report this information, you
have a different observation. This is kind of like
the conment you nade, Dr. Sheiner, earlier on
quant um mechani cs.  Your observation is, perhaps,

i nfluencing the outcone.

O deci sion, which paraneter to report.

If it is reported in one way, if it is mlligram
per kilogram that is part of the know edge base,
are we going to calculate the
body-surface-area-corrected paraneters. Now, that
poses anot her question because not every study, not
every subnission would include this information
done both ways. And it may not be necessary to do

it both ways, but it is a point to consider
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In this series of graphs, what we are
| ooking at is nowthe correlations. On the Y axis,
the paraneter is the area under the curve. The
first is the area under the curve. Then it is Crax
and they were able to neasure concentrations eight
hours after dosing, the | ast collected sanple.

On the X axis, in each and every one of
them it is the age of the patients in the study.
Since this is cleared by the kidneys, one would
say, okay, after two years old, the kidneys wll
function as an adult and there will not be such a
change in the area-under-the-curve val ues because
it should be confortable.

But what is happening here that, as the
children are getting ol der, the area under the
curve is increasing. So there is a change,
age- dependent change, in their clearance. Now, you
could point out and say, well, this is an ora
dose. Maybe it is not just the clearance changi ng.
It could be the fraction of dose absorption is
changing. It is an apparent oral clearance, the F
val ue that we don't know. So maybe the F value is
i nfluencing this observation. That is where we are
seei ng this age-dependent change and as the

children are getting older, now the area under the
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curve is increasing so the CL over Freally smaller
there than it is at the other end. So we are
seeing a difference here.

So, given that now, which one is changing?
Is it the clearance that is changing? Is it the
fraction of dose that is changing or is it the
conbi nation of both? Now, we don't know that.

But, at least, it illustrates one point that if it
was just only a clearance-related issue or if it
was the assunption that the clearance did not
change after two years old, there is sonething that
is not right.

There is sonething that doesn't exactly
fit in.

Yes; you have a point?

DR CAPPARELLI: Are these normalized at
all to size and, if so, in what fashion? In other
words, some of the patients were on different
mlligrans per kilo doses and you would expect, if
clearance is flat based on body-surface-area
all onetric scaling that you would see this sort of
phenonena.

DR. SELEN: You are saying that this
i S--no.

DR CAPPARELLI: In other words, this is
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raw data. Is this all 3 mlligrans per kilo? 1Is
this all 1.5 milligrans per kilo or has it been--

DR SELEN. It is a nornalization in dose,
| believe. That is what | understand. That is why
| isolated the exanple. So the nornalization will
take away the effect of the body weight, which is
your question.

DR CAPPARELLI: Right.

DR. SELEN: You are saying if the body
weight is influencing this observation. [|f the
publication didn't do that, let's just work with
the prem se, that the body weight is normalized so
it is not the influence of the body wei ght because
there are cases like that if you need to take into
account the change in the body wei ght, you stil
see the age relationship. So that answers your
quest i on.

DR. CAPPARELLI: Right. If it is fromthe
publication, then it would be by weight but it
won't be by body-surface area.

DR SELEN: Yes.

DR CAPPARELLI: Okay.

DR SELEN: Let's just work with the
concept here because the exanmple is not the

specific publication. But let's just work with it
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that they have taken into account the changes in
body weight. They have nornalized it appropriately
and the change we are seeing can be attributed to
the oral clearance change which will include either
the change in the clearance or the fraction of dose
absorbed, or both, which we don't know.

But we do see this and we do see this even
when you nornelize for body weight. So this is
just an example that the type of information you
see--hut, sonetines, the type of information you
see also is the area-under-the-curve values tend to
get extrapol ated nore than our routine 20 or 30
percent extrapol ati ons.

So then it becones a problem Then you
have to | ook at the individual values, how accurate
they are or how correct they are. So we have to
al so have an understandi ng of the paraneters that
are involved in this and sort of leading to the
deci si on, going down the decision path.

But, neverthel ess, there are exanples like
this that show that there is a good correlation
bet ween age and pharnacoki netic parameters. The
reasons for that could be many of the things,
including the metabolism the maturation of the

met abol i zi ng enzynes or just an absorption event as
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it mght be in this case.

[Slide.]

What the authors have done, again this is
not exanpl e-specific. This is just sonething to
illustrate the point is they are conparing
ar ea- under -t he-curve values, first of all, the
conpari son of the paraneters are Crax, C8 and they
are just looking at the doses, 1.5 and 3 nilligrans
per kilogram and they don't see a difference in
these two paranmeters. They are seeing, even with
the twofol d change, they can't detect a difference.

[Slide.]

Now, this could be for many reasons.
Again, it could be the sanple size. It is just to
illustrate the point that--or maybe if there were
nmore individuals in a certain group, they could
have nade differences. O it could be just the
phar macogenetics. It could be individuals that
have certain different netabolizing capacity.

One thing they have al so | ooked at is the
second bar, Gaphs Band C. In this case, in these
two slides, in these two charts, they are | ooking
at the three paraneters, Crax and the concentration
at eight hours and the area under the curve. In

these three charts, or two charts and three
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paraneters, they have grouped the data by the ages,
the age groups, the under-five-years-old and
over-five-years-old. Again, they see a significant
di fference.

The point | would like to illustrate in
here is not the significance for this drug but the
rel evance of breaking by age groups, and where do
you decide it should be, at five groups, what break
poi nt, or based on the physiology, if this is
really unrelated, that we are seeing, well, after
three years, it should be similar to adults, so it
shoul d have been broken zero to two and two and
ol der.

So there are many different conbinations.
O one could say, perhaps, it should not be handl ed
inthis manner at all. This is arbitrary or
artificial because we don't have all the supporting
facts.

But, in any case, even with the small
sanpl e size, they are able to see significant
age-rel ated differences in the three paraneters,
Cmax, C8 and area under the curve.

So, technically, as in this exanple and
other things that we are | ooking at, there are many

conponents and many parts of the puzzle. Wile we
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are looking at this information, know edge base, we
are trying to collect data from pediatric studies,
we are trying to incorporate information from
literature and we are trying to extend it to the
point that we can really look at it and learn from
it and use it as information for designing other
studies, for |ooking at dosing reconmendati ons.

So there is a major enphasis here. O
course, this is a beginning. | certainly hope it
wi Il continue and develop into a product that wll

benefit for the pediatrics.

This is an old article, journal, that says

pediatrics is for children. | guess it is needless
to say that is all, | guess, the reason for doing
all these efforts and activities.

[Slide.]

So the two questions to the comittee,
and, at this point, | can turn it to you, Dr.
Jusko, and we can go with those.

Commi ttee Di scussion

DR. JUSKO As we discuss the two
questions that are posed, perhaps there could be
sone further clarification of the pediatric
dat abase

DR SELEN: Certainly.
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DR JUSKO Am | correct in assum ng that
nmost of these studies are small studies like you
have described, fourteen to twenty children,
various drugs.

DR SELEN: | think the point you are
maki ng i s an excell ent one because depending on the
type of the study, if it is a traditional study
design, the sanple sizes are snaller. So we have
sometines twenty children, or twenty-four or
thirty. But if the study design is a popul ation
phar macoki neti ¢ design, then we have nore datasets
and nore patients.

So it varies across. They range. There
are not nore than a hundred patients in a study.
have not seen a nunber exceeding that. But they
range from | guess, twenty, twenty-four, in that
bal | par k.

DR. JUSKO Typically, are the children
those in whomthe drug is indicated as opposed to,
say, normal vol unteers?

DR. SELEN: They are patients. They are
patients. The only exceptions to this mght be the
very, very early studies before the ethics rule
that we may have had some gabapentin data that

m ght have been conducted in healthy vol unteers,
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sonme pharnacokinetic studies. But | could easily
say 99 percent or nore woul d be patients because
this is an effort of enphasis that has been on
patients for the |ast three--Rosenary, you can
answer that.

DR. ROBERTS: Actually, this is a very
good question. Unlike the adults, where phase
studies, for certain product areas, are done in the
heal thy adult who is inforned of the potential
risks and signs an infornmed consent, in children,
because they do not sign their own conforned
consent--we actually had a neeting of our Pediatric
Advi sory Subcomm ttee of the Anti-infectives
Advi sory Conmittee that was fornmed early in 1999,
and one of the first ethical questions we took to
themwas is it appropriate to do nont herapeutic
studies in the normal child versus the patient.

The advice we were given, and the advice
we adhere to, is that children should benefit from
being a participant in a clinical trial so they
either have the condition or are susceptible to the
condi ti on.

Actual ly, the reason we took this was
because we were anmazed at the number of traditiona

PK studi es that were being done in the pediatric
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popul ati on or had been done. So we took this issue
and, fromthat point on--this was actually in
Novenber of '99. Subsequent to that, we only asked
for patients in the pediatric trials and we al so,

at the recomendation of that subconmittee al ong
with a mandate fromthe Children's Health Act of
Cct ober of 2000 have incorporated the Subpart D
the additional protections for children that were
part of the departnental regul ations but not a part
of our own regul ati ons, we now have i ncorporated
those additional protections for children into the
FDA regul ati ons.

DR SELEN: Thank you

DR JUSKG And then one more question on
the database. Typically, these studies are studies
purely in the particular pediatric-patient group
and there are typically no conparison studies with
adults, unless it is fromthe literature or
previ ous studi es done by the conpany.

DR SELEN:. The studies and the
witten-request letters are always for the
pediatric patients. So our source is comng from
pediatric studies. W try to sort of have
hi storical data or adult data as a comparator.

But, at this stage of the gane, it is fairly
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1 limted. But we would like to have that for

2 everyone so we have a good conpari son.

3 DR. JUSKO Richard?

4 DR. LALONDE: In response to what other
5 i nformati on shoul d be collected to pick up on

6 Ednmund's comrent, | woul d encourage you to rel ook

7 at how sone of the pharnmacoki netic paraneter-scal es
8 with body size. |If you are going to have a rich

9 dat abase, that would be interesting because, as you
10 poi nted out, the differences you saw because of age
11 there are nost likely due to how the doses were

12 normal i zed per kilogram and cl earances don't change
13 as a linear function of weight.

14 So it is really kind of an exponenti al

15 function. So it would be interesting to see, maybe
16 across conpounds that are elimnated by different
17 mechani snms across different age groups, as you | ook
18 at body size, to see the allometric approach, for
19 exanple, there is a tendency to predict very well,
20 body surface area, weight, all those things,

21 because | really think it is actually--sonetines

22 people are msled by information. They say, it

23 | ooks as if the disposition of the drug is changing
24 as a function of age when, really, it is not.

25 DR SELEN. That is a very valid point.
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1 can't say for each and every one of the things that
2 applies, but there are sonme cases, even after you
3 correct for body weight, you still see the age

4 effect. It is just the case that | guess the

5 maturation is an event in ternms of the enzynes that
6 are responsi ble for metabolizing the drug.

7 DR LALONDE: | think that the question is
8 how do you correct for weight. | think that is a
9 key thing to see if you are going to take away al
10 t hese body-size effects or not.

11 DR, JUSKO In that particular case, and
12 in many cases, | would go further and say it is

13 sinmple and strai ghtforward enough to obtain

14 i nformati on on creatine clearance. That drug is
15 one you stated was primarily cleared by the

16 ki dneys. Having a relationship to creatinine

17 clearance that, in turn, are related to body size

18 m ght have considerably clarified what was goi ng

19 on.

20 DR. SELEN: You have a good neasure of

21 t he- -

22 DR CAPPARELLI: That is not that easy to
23 do. In looking at drugs, especially in these

24 popul ati ons, serum creatinine based in adult

25 | aboratories, the precision with which you get
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back, you are dealing with creatinines of 0.2
versus a creatinine of 0.3.

Getting urine collections, which I think
is an inportant consideration in study design,
maybe not for this aspect, but we are always trying
to maxim ze informati on when we are collecting it
in kids. But you really need to have--I|ooking at
serum creatinine, | have been surprised at how
poorly it predicts, in a sort of relatively healthy
kid popul ation, the clearance of renal drugs.

I think part of it has to do with the
preci sion issue and the equations that we are
forced to use to sort of estimate creatinine
cl earance. There becones the other issue, if you
actually want to neasure creatinine clearance,
whi ch probably would help, but | think one of the
i ssues there is that you are getting full urine
col l ecti ons becones difficult.

One of the things that | would add, in
terns of additional information and it was maybe
alluded to earlier is, besides the age, is |ooking
at Tanner staging in that sort of w ndow where that
becomes inportant and al so | ooking at the
phar macogenom cs for the drugs that are metabolized

because one of the things you see with a | ot of
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these curves is you will have one or two outlined
poi nts whi ch confound your whol e concl usi on.

So if there is an explanation for that
that is something that is easily neasurable, |
think that that should be included.

Then, lastly, just getting to the point
that was | think brought up by Richard as well, we
really need to be thinking about presenting the
data in a unified fashion. 1In ternms of the sizing
function, weight is probably the best way to dose
but it is definitely not the best way to describe
PK paraneters

Going with allonetric scaling which
doesn't account for all the age effects, and it
certainly doesn't count for sone of the
bi oavailability effects is inportant. But | think
it is one neasurenent that can be done accurately;
i.e., weight. You don't have to get a height and a
weight. There is at least a scientific basis for
utilizing that sort of an approach and presenting
the data in that fashion and naybe | ooki ng across
several renally elimnated drugs and | ooking at the
fractional excretion of the drugs nay provide sone
very powerful information as long as we scale it

appropriately.
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DR SELEN: Thank you. | also wanted to
go back to the creatinine clearance because what is
your experience with systatin C. W are | ooking
for different ways of getting that information
about the kidney function. There are sone
publications on systatin C as being a potentially
useful neasure, nore precise and nore accurate.

DR CAPPARELLI: | haven't seen it used in
pediatrics at all. | think, clearly, we need nore
informati on. But, again, say you are |ooking at
your antibiotic where you don't have a
life-threatening infection, kids are relatively
healthy. | think that, in the relatively healthy
popul ati on where they don't have hypertension, they
don't have a lot of conorbidities, you may not see
the variability in renal function that you do, say,
in an adult population that isn't accounted for by
size once you get out of the initial maturation
phase.

DR, SHEINER: Did | understand you to say
that the database consists of the raw data as wel |
as the anal yses?

DR SELEN: Currently, it is just the
phar macoki neti c paraneters, individual ones

and--yeah; | nean, it can--
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DR SHEINER: That is the biggest thing;
get the original data.

DR. SELEN: CGet the raw data

DR. SHEI NER: Doi ng "neta-anal ysi s" when
you have essentially transformations of data by
different nmodels, different fol ks, some of them
have standard errors, sone of themdon't have
standard errors, some of them have taken out
outliers and some of them haven't, for all kinds of
reasons. | am not inpugning anybody, but trying to
put that together and draw a concl usion fromthat
i s--you have got to work three tines as hard as if
you just have the original raw data.

So | would really encourage you to have a
standard PK data form It can't work for
everything, but PKis pretty reasonable and with
i nformati on on when the sanple was drawn, when the
things were taken, so you can get the raw data in
there. Then you can really pool data and get the
power fromit.

Do you have any information in there--in
the popul ation PK studies, what infornmation do you
general |y have about dosage?

DR. SELEN: \Whatever is provided.

DR SHEINER: Ckay; there, again, trying
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to know sonet hi ng about what actually happened
within the last couple of half-lives would be
useful. There are forms, at |east, where you can
inquire. | amnot saying that they are accurate,
but they are better than saying that, if sonebody
is on a BID drug, then they took it every 8:00 a. m
and 8:00 p.m

So | would say that the quality of data
could really be inproved by attention to getting
the details.

DR SELEN: | agree whol eheartedly. Thank
you.

DR. DERENDORF: Is there any
phar macodynani ¢ data in the database?

DR. SELEN: This is just the beginning.

We have a few studi es, sone pharnacodynan c
information. But | think, as these studies cone
in, obviously, we will be incorporating it into the
dat abase, so there will be sone.

DR. DERENDORF: In the first presentation,
I think an exanpl e was nentioned about that you
needed tw ce as nuch than you thought?

DR SELEN. Wth the drug clearance
being--1 think was it--

DR DERENDORF: Was it twice the dose or

file:///IC|/Daily/1023phar.txt (241 of 331) [11/18/02 4:47:47 PM]



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

twice the concentration that you needed?

DR. ROBERTS: W had to go twice the
recommended | ower dose in the adult.

DR DERENDORF: But the concentration that
you produced was the sanme?

DR. SELEN: The target usually is the
concentration exposure profiles, isn't it, that we
try to match?

DR ROBERTS: Yes.

DR SELEN: So if the dose wasn't really
provi ding that concentration, then we had to
doubl e, like the exanple | had, the cl earance was
much higher in the younger group so the area under
the curves were very small, or whatever it was, the
clearance. So we tend to see the sanme trend that
the drug level are lower in the pediatric--

DR. DERENDORF: | am saying don't take
that for granted because, just as enzymes mature,

so do receptors and the sensitivity may change and

the EC50s may be different. In the adult, that is
wel | docunented. 1In the kids, there is not mnuch
data out there that | know. | would | ook out for
it.

DR JUSKG | think there was the

inplication that, with this additional should be as
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much pat hophysi ol ogi cal information about chenica
paraneters, the disease states. It sounds |ike
there is a potpourri of different conditions. It
is going to be difficult if you have the
conplications of a particular drug, of a particular
patient group and different pathophysiol ogy that
may exi st.

DR SELEN: | think that is sort of, with
certain drug--1 don't want to go into the details
of this, but it becomes very inportant what stage
they are at. It can sort of give us a handle on
how much of the drug is being absorbed, so it
becones very inportant, the point you are naking,
that we know exactly if they are really at a place
where they can absorb nmore or less. It is the
under | ying condition

DR. JUSKO To what degree can you exam ne
these current studies for their possible faults and
t hereby provi de recommendati ons for inproved
protocols for future studies? This |ast one, the
one you had fromthe literature, had they given an
IV dose, along with an oral dose, it m ght have
clarified a | ot what was goi ng on.

DR SELEN:. Sonetinmes | wonder if

st abl e-i sot ope studies--there are so few
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publications in pediatrics with those. | have seen
a few, but there are very, very few So would they
have hel ped, for exanple, to ook at the metabolite
patterns profiles? O have, |like you said, one of
them | abel ed and then you have a true assessnent.

But, again, these studies could be
conplicated and you have to wonder if the end was
going to be justified naybe for a sel ected
compound. But it is clear we are going to learn a
|l ot fromthese studies and, hopefully, we wll be
abl e to make know edge out of the information.

DR. JUSKG If, as has been brought up
there are problens in measuring creatinine in
pediatric patients, then it should be a fairly
straightforward task for the conpanies doing these
projects to enact a nore specific and sensitive
assay to get such neasurements nore accurately
because changes in renal function clearly are
i mportant to docunent.

DR SELEN:. It seens one of the things we
were |l ooking at with systatin C, for example, it
| ooks like there is a range of conpanies that do
the analysis and there is a huge range of prices
for the assays. But, perhaps, if there was a |ot

of interest, if the nmethod was devel oped further,
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it could be reasonabl e, perhaps not very expensive,
and nmaybe a preferred route to go.

We kind of |ooked into that a little bit.
But it is a good point.

DR. HALE: | have a question here. |Is
there an effort nade to coordinate this database
with adult data? |Is that a conscious decision you
have made?

DR. SELEN: That was one of Dr. Lesko's
poi nt s.

DR LESKO It seens we have to sort of
get a handle around all these data. Part of the
problemis trying to figure out what we have and
what woul d be useful. For exanmple, if we were to
| ook at this database, it seens to ne sonething
that woul d be hel pful would be to able to nove
drugs or drug classes fromone box on that decision
tree to another.

For exanple, we have, from Rosenary's
data, 35 percent of witten requests require
ef ficacy-safety. Let's put safety aside because
that is going to be required in any case. But now
we have efficacy. |If we were to go into that
ef fi cacy database and, in fact, |ook at PD

information, that m ght be clinical outcone, it
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m ght be biomarkers, it mght be surrogates, and

| ook at the exposure-response relationship for that
in the pediatrics, then pull out corresponding data
fromthe adult database, what would be the criteria
to say that that is simlar enough so that, in
future studies, those drugs or drug classes would
require only the PK study; in other words, reduce
the requirenents for studies in pediatric patients
through a statistical exposure-response type of
appr oach.

So, one of the questions would be what
woul d be an approach to deemtwo exposure-response
relationships simlar. That is one of the
questions of research, | think.

Lewi s asked the other question. On those
drugs for which we have deened pharnmacokinetics and
safety to be the way into the narketplace, what has
happened in the post-approval? That is sort of
testing that box as well and | think we can do that
over time when we have nore experience. Right now,
there are not a |lot of drugs that have been
approved in that box.

There is another part there that says
conduct PK/PD studies in kids when it is not

reasonabl e to assunme a concentration response
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relationship is the sane. Wat if those studies
were | ooked at again with that PK/ PD study conpared
to a PK/PD study in adults; could that conparison
be made to sort of change our thinking on that?

So | think there is a nethodol ogy question
here in ternms of comparing these exposure-response
rel ati onshi ps and setting up sone system of
deci si on-naki ng that we say they are sinilar or
not .

Let me throw ny second part that | think
we need sone input on. W have encouraged sponsors
to do sparse-sanpl e strategi es when possi bl e given
the nature of the pediatric populations. There
seens to be an uneven record with these studies in
terns of them providing answers that we would |ike
to know.

My inpression--1 don't have nunbers, but
others that look at this data all the tinme can
probably say is that we reject quite a few of those
for a variety of reasons. | guess one of things
would like to see us get to is some sort of
st andar di zed approach to doing these sparse-sanpl e
strategies in kids that we can all agree would be a
reliable method to do that. That m ght be--again,

given the time we have, we can't talk about it al
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today--sonmething in future. W mght want to cone
forth with a proposal of tenplate, if you will, or
somet hing like that for sparse-sanple strategies
and use that routinely in kids.

So those are sone thoughts, if anybody has
any comrents on either one of those two things.

DR HALE: That sounds really reasonable
to me. | think one of the things that--this
strikes me very much as a bridging kind of
situation to a special population. It just happens
that these are pediatrics rather than a different
race, et cetera

This probably isn't what you want to hear
but it strikes ne that, in a lot of cases, it is
going to be a little bit idiosyncratic. Wen you
tal k about your database, it seens like it is going
to be so specific to the therapeutic area--once you
get outside things |ike dosing reginen, body
wei ght, age, things like that, it seens |like there
are going to be enough therapeutic singularities
that | amnot sure that things are even going to
mat ch up.

DR. SELEN: You have a good point there.
We have di scussed this because, again, it cones

back to having things standard so it is earlier to
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put themall together and pull them and | ook at
them at the same tinme. But, even for the sane
therapeutic area, depending on the age of the
child, the end nmeasures are different.

So there will be differences. It is not
going to be avoidable. W have to accept that
because this is the pediatric data and this is a
uni que feature of these studies, that is it not
simlar to adults that we can have one standard
form

But if we have an underlying comon form
and sone small variations on this, that will have
gone a long way. That will work tremendously
because, you are right, that, for each therapeutic
area, we will not be able to have the sane
identical format, the sane tenplate. It is not
goi ng to happen. W won't see all the age groups.
W won't see the sane--that is a given

But, if you were going to | ook at, for
exanple, in ternms of how drugs are cleared, if they
are P453A drugs, or if they are nore the renally
elimnated drugs, perhaps we can go fromthose
angl es and have sone uniform aspects for those
el ement s.

So there is a lot of interest that perhaps

file://IC|/Daily/1023phar.txt (249 of 331) [11/18/02 4:47:48 PM]



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

we can sort of strive and make a standard form a
standard platformthat will apply given that it is
not going to fit in each case. So it will be sone
certain parameters that will perhaps work

DR. HALE: One other foll ow up question
here or suggestion, both. | guess | am presuni ng,
in many cases, the people doing studies in
pediatrics will be the sane sponsor that has done
adult trials and will already have a pretty sizable
experience base in terns of what is going on with
that drug, that therapeutic indication and wll
confer with key opinion | eaders, et cetera, to
figure out what should be the same, what shoul d be
different, and actually have al ready answered these
ki nds of questions when they propose doi ng

pedi atric studies.

So how nuch are you | ooking to sponsors to

input into this on a case-by-case basis as opposed
to up-front putting some guidelines in place.

DR. SELEN. We al ways wel cone the
interactions. | think the divisions really work
very closely with the sponsors when the studies are
bei ng designed. So | think that information, that
link, is there. So this is just sort of getting

over towards here as to what can be done better,
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what ot her things we should be thinking of.

But this is not replace interactions that
sponsors have with the divisions. | think there is
a very good di al ogue between the sponsors and the
Agency.

DR. JUSKO To follow up on that, | think
it emnently reasonabl e that the sponsor
i ncorporate these data into whatever popul ation, PK
or PK/PD analysis that they may have devel oped for
the drug in the normal and speci al - popul ati on
groups that they have studi ed.

DR. SELEN: Ideally, I would say | hope
that happens. But | think, perhaps, sonetines the
realistic flow of things is that there are tine
lines and there are certain things that have to be
meeting a certain question. So maybe sone of the
questions that are on the broader scale, can we
|l ook at this in a global view, can we |earn nore
fromthis, nmay not be the objective for a
drug- devel opnent program

So | think there are sone sort of
simlarities but I think it will probably have a
|l ot of different perspectives as well.

DR. SHEINER | would like to say

sonething to Larry's points. That flow chart is
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useful in putting theminto boxes. Maybe one of
the things you could ask of the people who use it
is that when, for example, you put themin the box
of nmeeting efficacy as well as safety, there are
two possible reasons for that.

One is that you do not yet have the
information that will allow you to accept the
assunptions that would allow you to go down the
ri ght-hand side and the other one is you actually
know sonething that says it is not going to be the
sane.

It seems to me it is the first group, the
unknown ones, that the data gathering wants to
focus on and the analysis wants to focus on so that
they can be noved or drugs of that class can be
nmoved subsequently, as Larry suggested, into the
other boxes if it turns out that you suspected sone
problembut, in fact, it didn't arise.

Let me just make one quick comrent as one
of the guilty parties here on the sparse-sanpling
design. | really do believe that | always did say

that you would only do that if you couldn't do

sonmet hing better. | amsure it wasn't heard that
way, but | would repeat that. It is not a good
design. It is sonetinmes the best you can do and
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still believe in not making the best be the eneny
of the good. So, sonmetines it is good but | have
come to the point of view that an observed dose, if
it is oral drug and it has a half |ife of nore than
a half an hour, is alnost necessary and nore than
one sanple on the occasion after that dose is al so
very inportant.

So | would be very interested in working
with the conmttee and others on a tenplate that
says, don't waste your tinme. |If you don't know
what dose they took, you don't exactly know when
the sanpl e was drawn and you have only got one of
them you are fooling yourself.

DR. LALONDE: If | could just add a
comrent to what Lewis was just mentioning there in
terms of these boxes in the decision tree, it would
interesting to see the top two assunptions, again,
the one especially about simlar disease, | think,
progression, to see if ever that assunption was not
satisfied, or the second one was satisfied, that
you had a similar response based on the experience
that you have to see if you might still be able to
put these drugs down the right-hand side of your
deci sion tree.

In other words, you mght say, well, we
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are not quite sure about the disease etiol ogy

bet ween children and adults, but the drug--say, it
is blood pressure, for exanple, that the drug does
| ower bl ood pressure and when we have tested this
across a bunch of different conpounds, so far we
have seen that it seens to work out fine.

So, just a thought.

DR ROBERTS: Let ne make one conment
there. Actually, we do have an exanpl e where the
di sease progression is different. That would be
H'V. HYV presents, in children, much differently
and the course is nmuch different in children than
it isin the adult. However, we do know that we
are targeting the same virus.

Usi ng the pharmacodynam ¢ marker of the
H'V RNA | evels and targeting so that we can bring
those | evel s down, there we have been able to check
that just to lower the simlar response to
intervention and go down the right-hand side. So
that is one exanpl e where we have been able to do

t hat .

The other area where we coul d probably get

away with that is in the area of the antimn crobial
agents because, again, you are targeting the agent.

We know that, for sone of these agents, you need
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to--for instance, with the beta | actans, you need
to target to get above the M C for a certain period
of time in your dosing interval in order to be
efficacious. So we have sonme where we can do that.

DR. DERENDORF: Are there any plans to
expand this approach to the elderly as well,
because | think all the things that we have said,
we can apply just as well to the old and very old
patient.

DR SELEN: | will pass it on to Dr. Lesko
to respond for elderly plans.

DR. LESKO The question was with plans,
and | would say no. Plans haven't been tal ked
about. That is not to say the suggestion isn't
good. | think there is some urgency with this
dat abase because so nmuch has been done, so nuch has
come in. | think there is an expectation we need
to do sonething with it whereas with the el derly,
we have had ot her ways of dealing with that.

It is not uninportant but | think it is
not in the plans right now But | think what we
can learn here may be transferrable to the elderly
and ot her special popul ations.

DR. CAPPARELLI: Getting back a little bit

to the H V exanpl e and di sease-state progression,
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ama little confused by the ternmnology in the
sense of this is a slightly different change in
wordi ng as to what had been, |I think, in the '94
Pedi atric Rul e where there were issues of

di sease-state simlarity or sinmlar effects.

If you start extrapol ating down to the
newborn where H'V, as you say, is nuch different
but you start |ooking across other disease states,
the progression, and | see progression as sort of
the longer term is nuch different for al nost every
di sease in newborns than it is for adults.

So even though sone of the other drugs
nmove into those categories, maybe | am
m sinterpreting progression or | am overextendi ng
the definition because, it seems to nme that you are
going to end up with cutting across pediatrics into
maybe separate age categories that end up goi ng one
pat h and down anot her because you have got sone
i nformation.

But, clearly, in the very youngest
infants, | see al nost everything going down to the
left.

DR. ROBERTS: | won't disagree. W have
had very few studies in the neonate as a result.

They are so different. | think, with respect
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to--there were lots of coments on what we shoul d
use for sufficiently sinmlar conditions in the
pedi atric and adult popul ation

This is what we have conme up with. |
won't say it is the best but, clearly, the onset of
the di sease and the characteristics for HV are
different in the pediatric popul ation versus the
adult, especially as you get younger. Wen it
comes to the neonate, they tend to be in a category
in and of thenselves. As a result, we have very
few studi es that have gone down into the neonata
age group because we don't really feel we can
extrapol at e.

DR SELEN. Even the neonate, one week old
versus two weeks old are different, as you know.

DR CAPPARELLI: Right. But | think sone
of the thoughts in terns of if we are trying to
achi eve an effect, and getting away from efficacy,
and we know the nmechani smof action, there are
certain things that we can | ook at to assess
simlarities. | know, at |east our group had
proposed | ooking at effects of catechol am nes on
vascul ar tone, for instance.

VWhile it may or may not be different, the

di sease state certainly is going to be nmuch
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different. Sone of the effects that we are
shooting for clinically are the same and | think
the utility of some of that information is the
greatest in this popul ation because they are the
group that has the nost difficult-to-predict
phar macoki neti cs.

Clearly, they are a difficult group. Even
within the group, it is difficult to know what the
appropri ate dose night be between just a couple of
weeks of age or different degrees of gestationa
age at birth.

DR. ROBERTS: W actually have a Neonat al
Wrking Goup. It is with the NIH where they are
trying to actually lay out sone of these issues
that are peculiar to the neonatal popul ati on and
trying to decide the best ways to nove forward with
studies in that popul ation

DR. JUSKO | think ours scheduled time
frane | eaves us five mnutes to conclude this topic
area. Perhaps we could finish with any burning
i ndi cations for Question No. 2, what research
questions and priorities would best serve pediatric
heal t hcare

Wyul d that be okay, Larry? W have sort

of been discussing these in the context of all that
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we have tal ked about so far. In ny view, and as
Hart mut has expressed, a very high priority would
be further eval uation of pharmacol ogic or

phar macodynam ¢ di fferences in the younger age
group conpared to adults.

| believe you are posing this question in
terns of the avail abl e database but probably in the
context of looking forward in the future as well
and advi si ng compani es.

DR SELEN. Exactly. This is the
begi nning. This database is the beginning. W
have just started and there is a lot nore roomto
make this grow and | certainly hope it wll
continue to grow because there is a lot nore to
learn fromthis. So we are looking for all the
i deas, input, that you have that we can really
optinize the information fromthese pediatric
st udi es.

DR CAPPARELLI: Along those lines, and
along the lines of noving drugs fromone box to
another, | don't know if nuch has been done in
terns of surrogate markers that one could use. It
woul d be sinilar between the adult and pediatric
popul ations that could be integrated into these PK

studies easily. | would be thinking about nmaybe

file://IC|/Daily/1023phar.txt (259 of 331) [11/18/02 4:47:48 PM]

259



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

first approaches in ternms of the classes of
categories of |ooking at those things and getting a
handl e on some of those biomarker rel ationships, if
not a true surrogate nmarker, but at least to give,

I think, nore validity to our exposure targets that
we are shooting for.

DR SELEN: | think you al so said about
genotyping earlier on, so, to have an understandi ng
of the extreme values. Thank you.

DR JUSKG Any other further major
comments? | think that will be sufficient, then,
to conclude this topic area. W have identified
that this is an extrenely fascinating database and
there are all sorts of opportunities to mne it for
i nteresting observations and inportant factors
af fecting drugs in young children.

W will resume in fifteen minutes.

[ Break. ]

DR JUSKG Topic No. 3 is entitled
Scientific and Practical Considerations in the Use
of Pharmacogenetic Tests to Determ ne Drug Dosage
and Adm nistration. Joining us for this session is
Dr. Richard Weinshil boumwho will be speaking
shortly.

Al so, by tel ephone comrunication is Dr.
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Wl f gang Sadee from Chio State. Wl fgang, can you
hear us? [No response.] | amtold he can hear us
but we can't hear him Al so, Dr. Mary Relling may
in phone contact as well. Mary, are you there?
[No response.] No Mary.
Begi nning this session is a presentation
by Dr. Lesko.
Topic No. 3
Scientific and Practical Considerations
in the Use of Pharnmacogenetic Tests
to Determ ne Drug Dosage and Admi ni stration
r—_—
Current Experience and Cinical
Phar macol ogy Perspective
DR. LESKO Thank you. | just wanted to
clarify sonmething before | get into this because
the agenda that has been circulating has a few
errors and | don't want to offend anybody. Dr.
Sheiner is an MD. Dr. Winshilboumis an MD.
Dr. Mary Relling is not in Ft. Lauderdal e, Florida.
She is actually at St. Jude's in Menphis, so there
isalittle glitch on our schedule here and | just
wanted to make sure | said we are sorry and
clarified it.

[Slide.]
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Now, to get down to the business of
genetic tests. | think this is a very exciting
topic for us to be talking about in this
subcommittee. In bringing this to the committee,
wanted to | et you know that | amwearing a
different hat right now because I am Chair of an
FDA Wor ki ng Group on Pharmacogenetics and
Phar macogenomics. |In this working group are
representatives of all our centers, the Center for
Devi ces, Center for Drugs, Center for Biologics,
NCTR and all disciplines, clinical, clinica
phar macol ogy and preclinical.

Thi s group was organi zed over one year ago
by the Center Director in CDER and it reflected,
think, her enthusiasmfor us to explore the
applicability of this scientific in drug
devel opment and regul atory deci sion-nmaking and, in
particul ar, can the sci ence of pharmacogenom cs
i mpact risk assessnent and risk nmanagenent.

So we have been discussing this for sone
time. W had a public workshop in May of this year
sponsored by PhRVA and FDA and DRUSAFE. It was a
very successful workshop in identifying issues.
Amongst the issues we discussed at that workshop

were issues surrounding the use of genetic tests to
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det ermi ne drug dosage

So this neeting is the first step and the
first public discussion of this for us. There are
goi ng to be sone subsequent discussions of this
topic, perhaps at the Oncol ogy Drug Advisory
Conmittee neeting in February. That is a
possibility, and then, certainly, discussions
before this conmittee in future.

[Slide.]

So this is the introduction to really our
keynote presentation by Dick Weinshil boum But |
wanted to set the stage.

We are using as a nodel conpound for
di scussi on here 6-nercaptopurine which, as | said
earlier today, is given chronically to maintain
rem ssion in children with ALL and it is also
wi dely used in other popul ations.

[Slide.]

| presented this all earlier so | amjust
going to fast-forward and just clarify term nol ogy
whi ch is always brings confusion to a di scussion of
genetics and genonics. | amon the right-hand
side, focussing on pharnmacogenetics, the study of
genetic variations amongst individuals affecting

liver enzymes that netabolize drugs. That is the
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narrow world in which we are focusing today.

That is not to say there isn't a broad
wor | d of pharmacogenom cs on the right which | will
sort of describe as the study of genetic variations
affecting the rest of the genone that affect drug
response, and that covers receptors and
transporters and a whol e bunch of other things.

But, for sinplicity, we will be on the
right.

[Slide.]

I would also like to make a distinction
for the purposes of discussing this between two
types of genetic tests. The first is the genetic
test for diseases. This would be using these tests
to identify a potential patient's risk, prognoses,
diagnoses. | like dividing this because there is a
big difference, | think, in the level of public
concern about confidentiality, equity and privacy
when we are tal king about these types of tests,
tests for disease, as opposed to genetic tests for
dose dosi ng.

We are in the latter category for the
purposes of this advisory conmittee. These tests,
in contrast to the other ones, are intended to be

used to optim ze dose and frequency. This is
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consistent with the public's expectation of the
agency which is to facilitate safer and nore
ef fective drugs.

[Slide.]

If we take a | ook at the current 6MP | abe
| anguage, one could argue that this is not
necessarily optinmal |anguage based upon what we
know about this drug today. | don't know exactly
when this | abel was updated last. It is an old
drug. This is fromthe current PDR. Wat it says
in the Warnings Section of the label; "There are
rare individuals with an inherited deficiency who
may be sensitive to the nyel osuppressive effects of
the drug devel oping rapi d bone-marrow depression."

It goes on to say that, "Substantial dose
reductions nmay be required to avoid the devel opnent
of life-threateni ng bone-nmarrow suppression." And
then it goes on to describe it a little nore.

It does not say anything in great detai
about the frequency of these rare individuals in
the target patient population. It does not go on
to say what nmgnitude of a deficiency patients have
and what the dose ought to be reduced to. These
are all possible inprovenents in the label if the

evidence is there to support to inclusion of the
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i nformation.

[Slide.]

This is just a suggestion. It is one that
came from some of our discussions in our working
group. There is nothing official about it. It is
a proposal to say how can genetic tests inprove a
| abel, and this is an exanple.

The first step is where does this
information go on a |label. One could imagine this
information in the clinical Pharnacol ogy Section of
the | abel where we tal k about wi de interpatient
variability and the inactivation of 6MP by a
specific enzynme to an inactive netabolite and then
tal k about the preval ence of the different
genotypes in the population with 10 percent of the
popul ation having internediate activity, 0.3
percent are virtually deficient.

One coul d al so argue that this information
could take a nore prominent role in the | abel
Under the Dosing and Administration, for exanple,
some information could be provided about the
availability of genetic tests, comrercially
avai l abl e, and that prescribers m ght consider
using this test in patients with regard to their

TPMI st at us.
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There is al so a suggestion here about a
possi bl e reduction in dose. So that is an exanple
of how genetics tests m ght be incorporated into
the label. It is only an exanple for discussion
pur poses.

[Slide.]

When we have discussed this internally,
sone of the discussion revolves around, for a
genetic test, for this one specifically as a nodel,
who woul d be the patients nost likely to benefit.
In this case, one mght argue, that the patients in
whom signs of toxicity, for exanple, based on CBC
counts or neutrophils, those in whomthese signs of
toxicity occur early in therapy might be tested to
determne their genotype. This is different than
every patient being tested for their genotype.

Anot her target popul ation m ght be those
patients receiving combi nati on chenot herapy where
the conbinati on drugs, each of which has their own
simlar toxicity or overlapping toxicity and it may
be uncl ear which of the drugs in the regi nen may,
in fact, be causing this problem for exanple,
neut r openi a.

Those m ght be two situations where

testing mght be facilitating better drug therapy.
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[Slide.]

In addition to those, | wanted to share
other issues that come up in the context of 6MP but
I would ask you to sort of think about genetic
tests in general. What if | was tal king about a
2D6 test, for exanple, and incorporating that
information into a | abel of a product that is a 2D6
substrat e.

Wth this drug, specifically, why hasn't
this testing been incorporated into
pedi atri c-oncol ogy standards of care? There may be
other ways to get by with this drug, as we know.
Woul d this add sonething to the standard ways of
nmoni toring therapy.

Anot her issue that has been discussed is
does the preval ence of |ow TPMI activity, which is
1in 300--the internmediate is 1 in 10--justify
routine testing of TPMI status? Does it justify
optional testing? Does it warrant getting this
information into the product |abel?

A third issue that is of concern would be
how reliabl e and avail abl e do commerci al genotype
and phenotype tests for TPMI status need to be?
Again, this is true of any genetic test. In the

absence of overt toxicity, what evidence supports
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the efficacy of a | ower dose of 6MP in those
patients with poor TPMI activity. One would | ower
the dose for safety issues. What do we know about
ef fi cacy under those circunstances?

Now, when | say issues, the issues are
those issues that would prevail in the discussion
of standards of evidence, issues that would cone
into play in getting information into a product
| abel for a genetic test. | don't think they would
be that nuch different in cases of other genetic
tests.

[Slide.]

Sone of the questions for the comittee,
recogni zi ng, again, we have limted tine today. W
don't expect full answers to these but we would
like bring themback at the right point in ting;
what maj or findings would support inclusion of a
genetically tailored dosing reginmen in a package
insert? Wat is the evidence? Were in the |abe
woul d this information best go to be nost effective
in optimzing drug therapy and under what
conditions, what evidence, would testing be best be
put in the |label as optional or mandatory?

They are unanswered questions but they are

questions we are going to have to struggle with as
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these tests becone nore nainstream and widely
avai | abl e.

So, with that, | amgoing to | eave the
remaining tine to our guest, Dick Weinshilboum

I will turn it back to Bill.

DR. JUSKG Thank you, Larry.

W will go on to Dick. Before we proceed,
we wanted to see if the people listening on the
tel ephone are able to conmunicate with us.
Wl f gang Sadee? |[No response.] Mary Relling? [No
response. ]

Assessnent of TPMI Testing and | npact

on Ri sk Managenent

DR VEI NSH LBOUM First, let me say thank
you for having me and let me thank Larry.
Secondly, let me say the only reason | would
possi bly be here today is because of TPMI because |
flew here from North Carolina where, as of |ast
night, | was neeting nmy newest granddaughter, the
only granddaughter and the newest grandchild.
Today, Larry, by sone sheer random chance, is the
birthday of the nother of that granddaughter, so |
amin serious trouble with ny wife and there is no
other topic in the world that would get ne here

ot her than TPM.
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[Slide.]
So, with that introduction, let's--1 |00k
upon what you are doing here--first all, I am

delighted to be here because | remenber Carl Peck
inviting ne to the FDA about ten years ago and

was saying things |ike pharmacogenetics and

phar macogenom cs and TPMI and it was clear the tine
was not ri pe.

[Slide.]

Let's begin what | think is basically
going to be a step in a process. That is what
Larry said. So the drugs we are tal king about here
are the thiopurine drugs, 6-nercaptopurine,

6- t hi oguani ne and, of course, azathioprine which
has an M and azol up here through both and through
bot h nonenzymati c and gl ut at hi one- dependent
processes is a prodrug that is converted to

6- nmer capt opuri ne in vivo.

[Slide.]

What we are really talking about is a
twenty-year history, and | think you are going to
hear this recapitulated with 2D6 with regard to
trying to understand--and this is ny definition of
phar macogenetics which is a little different than

Larry's because, fromny perspective, it is the
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study of the role of inheritance in variation anong
i ndividuals and their response to xenobiotics
including those that are regul ated by the FDA; that
is, drugs.

So | define pharnmacogenetics fairly
broadly. | will tell you what | define
phar macogenom cs as, and, not taking a Taliban-Iike
approach to the theol ogi cal underpinnings of the
definition, I will let anyone el se believe anything
they want to about this. But | know we have got
Howard here. He will keep me honest and correct
anything | say that is wong.

[Slide.]

So the targets have been traditionally, as
Larry said, drug nmetabolism genetic variations of
drug netabolism This is really where the field
has conme fromand, as a clinical pharmacol ogi st,
am delighted to say it, in general, has begun wth
clinical observations so it has been bedside to
bench and back to the bedsi de.

VWhat we know, as Larry was pointing out,
is that the sane genetic variations will apply
equally well to drug transport, to receptor
interaction. | noticed one of your questions

related to haplotype and I will use that word again
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| ater because what | view we are going to do here
is just raise a series of issues.

There aren't any answers. You wll
eventually have to come up with sonme pragmatic
approaches, but we need to at |east highlight the
questions. In many ways, TPMI and 2D6, if they
didn't exist, you would have to invent them because
they have served as denpnstration projects to
hi ghl i ght i ssues.

Then we have to say what are the practica
ways of dealing with these issues.

[Slide.]

This is where it all started. This shows
you the biotransformati on of 6-mercaptopurine.

Even the Mayo nedi cal students, to whom | have been
t eachi ng pharnmacol ogy for thirty years, know that
xant hi ne oxidase is involved in this process sone
way or another and there are rare patients who have
heredi tary xant hi ne oxi dase deficiencies who are at
severe risk for toxicity with these drugs but they
are extrenmely rare.

George Hitchings and Gertrude Ellion, God
| ove them knew when these drugs were devel oped
that S-nmethyl netabolites were found in the urine.

The enzynme was first described by a man nanmed Reny
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who is retired fromthe Departnent of Biochem stry
at Bowran Gray, or | guess, Wake Forest University
Medi cal School .

I was in Wnston Salemthis norning. That
is where | started ny tour here because that is
where ny daughter did her residency in pediatrics
and where she practices pediatrics. So this enzyne
had never been explored in humans until 1978 when
we published a paper and said, is it possible
that--this was an assay for this enzyne--that there
m ght be differences anong individuals in this
pat hway and, if so, that they m ght be inherited
and, if so, that they might play a role in
i ndi vidual differences in therapeutic efficacy and
toxicity of these drugs.

Qoviously, the reason Larry invited me to
fly up here from North Carolina was the answers are
yes, yes and yes. So, if that is the case, then
what are data and what | essons--because that is
really the inportant thing, not the specifics but
the | essons that mght come out of it.

[Slide.]

So what we did was devel op an assay for
the enzyne. We weren't thinking this way then but,

Howar d, these were phenotypes that we were going to
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be | ooking at and a radi ochem cal assay and we were
looking at it in the red blood cell because |I am
just a poor old clinical pharnmacol ogi st and

want ed sonmet hing that m ght actually be useful in a
patient where we could draw a bl ood sanpl e and

det ermi ne what m ght be going in.

[Slide.]

What we found, and this is a Northern
Eur opean popul ati on sanpl e of bl ood donors at the
Mayo Cinic, was, anong 300 randomy sel ected
subj ects, about 90 percent of them had high enzyne
activity in the red cell--and, in case | forget to
tell you, the NIH study sections, and | amon the
Council for NIGVS and they have been funding ny
grants for these thirty years, but study sections
kept saying, "This guy is so crazy in Mnnesota, he
thinks that red cells are the liver."

No, no, no; we never thought that. That
was al ways a hypothesis but, as a matter of fact,
will tell you that the level of TPMI neasured in
the easily accessible tissue, the red cell
reflects the |l evel of activity in the liver, in the
ki dney and in every tissue that has been examn ned
to this point and, when we get to the nol ecul ar

data, it will becone clear why that is the case,

file://IC|/Daily/1023phar.txt (275 of 331) [11/18/02 4:47:49 PM]

275



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

276
not always the case, but for this polynorphismis
it.

So 90 percent of the population froma
Nort hern European popul ation, and Larry hinted at
this, and the I anguage in that |abeling, | think,
think is interesting. It says, "population.”

Whose popul ation? A Northern European popul ation,
because the popul ation--and | know, you have to get
my words down and you are going to have a devil of
a tine--a Northern European popul ation has the
trait of high-enzyme activity.

About 10 percent, or actually 12 percent,
are heterozygous and have internediate activity and
this one | ady down here had zero enzyne activity.
That is exactly what the Hardy Wi nberg theorem
woul d predict for a single locus with alleles for
hi gh and | ow enzyme activity, allele frequencies of
94 and 6 percent.

Usi ng very sophisticated techni ques
devel oped by a nmonk in a nonastery in the Czech
Republ i ¢ using segregation analysis, we confirm
that this is an inherited trait. W hadn't cloned
anything. This was a tinme before anyone had cl oned
much of anyt hi ng.

[Slide.]

file://IC|/Daily/1023phar.txt (276 of 331) [11/18/02 4:47:49 PM]



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

This is a little nore accurate picture of
the way these drugs work and |I think it comes back
to the complexities that Larry was hinting at; that
is, azathioprine is a prodrug that is converted to
6- nercaptopurine in vivo. |t can be oxidized or
met hyl ated and 6-nercaptopurine is, itself, a
prodrug that undergoes a series of netabolic
activation steps to form 6-thi oguani ne nucl eoti des.
Clearly, this activated netabolite is correl ated,
when neasured in the red cell, once again, and this
is minly work that canme from Sheffield, England
and Lynn Leonard and John Lilliman using the UKAL,
the United Kingdom Acute Leukem a trials, that this
appears to correlate with toxicity but the question
i s why.

When | net Lynn Leonard, | suggested to
her that maybe the kids who have--these were kids
with ALL who have this pathway partially bl ocked
punp nore of the drug down here and they will have
hi gher 6-thi oguani ne nucl eoti de | evel s and they may
be the ones at risk for toxicity.

[Slide.]

Here is a very early paper. | think these
are data we published in Lancet in 1999 show ng the

predicted inverse rel ati onship between the
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genetically deternmined | evel of the enzyne activity
inthe red cell which reflects the activity in
other tissues and the 6-thi oguani ne nucl eoti de

| evel s neasured in the red cell, and these are the
het er ozygous ki ds havi ng these hi gher |evels.

[Slide.]

Much nore striking were four patients, and
these were data published, | think, in 1989 in
Cinical Pharmacol ogy and Therapeutics. These were
pati ents who had profound myel osuppression. Qhers
were up in the thousands of picanoles per 108 red
cells that Lynn Leonard had and a group of
controls. These are dermatol ogic patients treated
wi t h azat hi opri ne.

Much of the toxicity, and this is going to
interesting, has been reported in patients treated
wi th azat hi opri ne by dernatol ogi sts and
gastroenterol ogi sts because, in preparation for
this neeting, |I think I went through every clinica
report of toxicity that has cone out. They are
interesting and I will nention those to you in just
a nonent.

These peopl e had |ife-threatening
myel osuppressi on. They were hospitalized for weeks

and sone of themfor nonths. Many of the cases of
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fatality were, in general, in these people who had
zero enzyme activity. Now, that is interested
because Larry asked the question, gee; is one in
300 inportant. The answer is it depends. It
depends. It depends on how severe the toxicity is.
It depends on the therapeutic index of the drug.

It depends on the risk-benefit ratio which | think
is what we were supposed to tal k--so the answer
will be different for different drugs and for
different indications.

There won't be one answer and the Taliban
woul d be di sappointed but | amafraid there is no
easy path to truth.

[Slide.]

Havi ng said that, here is a publication
that appeared in The Lancet in the early 1990s
after we had published these data. This is a
heart-transpl ant patient being treated with
azathioprine. Here is the dose of the drug. Here
is the white count. It goes down. The drug is
st opped.

This is a German patient. The white count
goes up. The drug is started again. The white
count goes down to zero. The drug is stopped,

started again here. The patient expired here with
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massi ve sepsis. | have net this transpl ant
surgeon. He won't transplant anyone, and won't
treat with azathioprine, wthout measuring TPMI
first after this rather devastating experience.

So this is, once again, azathioprine.
When | go back and | | ook through all those
clinical reports, what | find are two ki nds.
Nunber one, anecdotal case reports that are |ike
this. They are dramatic and they are striking and
the endpoint is such that when the physicians have
been involved, | will tell you what their answers
to the question is. That is not scientific. That
i s anecdot al

The other is because of tie-ins with the
fact that there are large-scale clinical trials of
6-nercaptopurine in the treatnent of acute
| ymphobl astic | eukemia and the results have been
pretty nuch the sane.

It is to the point, now, these kinds of
cases are not reported. |If you go back, when did
they peak, and you plot them it was in the early

'90's. Then they went down. For two reasons.

Nunber one, because they had been reported al ready.

Nunber two, because of fear of litigation

No one will publish these cases because
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281
what if they were asked, "Could you have sent a
bl ood sample to," fill in the blank, "and
determ ned ahead of tine that this m ght have been

exquisitely sensitive to the drug?"

I have talked to the physicians. It stil
happens. | get the calls. Dr. MC eod gets the
calls. | hope Mary Relling is there. She gets the

calls. But nobody--and we need to be realistic
here, so part of, | hope, what we are doing is
facing the realities. This is such a dramatic
exanple that the reality is that nobody will report
this kind of case anynore.

They are built into the ALL trials, the
NOFO trials and Howard can tell nme about what goes
in the United States because, as | said, | amjust
a poor old internist. | amnot an oncologist. |
amjust a clinical pharnacol ogi st.

[Slide.]

So what are the data? |If you review all
of those cases, what do they really say? |If you
have genetically very low-that is the 1 in 300
anong Caucasi ans from Northern Europe--TPMI, you
are at greatly increased risk of thiopurine
toxicity. |If Mary is not involved, | amreally

sorry because a |l ot of those data really cane out
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of the St. Jude studies.

It was, | think, 1991 that Bill Evans
reported a case report of a child with ALL. |
think that was the first of those kinds of cases
that was reported. It is the St. Jude's group who
has denonstrated that about one-tenth to
one-fifteenth the standard dose will give you
therapeutic efficacy without a dramatic increase in
toxicity in these Kkids.

Mary, | think, was the first to report
increased risk for secondary neoplasmin these
kids. That is, we now cure this disease in 80-plus
percent of these children but that nmeans that they
can devel op a secondary neoplasm She found that
low or intermediate TPMI is a risk factor for
secondary neoplasm The Nordic Leukem a trials
with Dr. Schmiegelo as the primary principa
investigator in the big trials appears to confirm
t hat .

W have reported, with Lynn Leonard and
there are a lot of other reports, |ess conpelling
evi dence for decreased therapeutic efficacy at high
TPMI, but there are data out there | ess conpelling
than this. These are pretty conpelling data.

[Slide.]
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Havi ng said that, what nade a lot of this
possible. It was having what | have called an
i nt ermedi at e phenotype, or you can use the term
surrogate or what have you; that is, the
6-t hi oguani ne nucl eotide | evel s and the
col l aboration with Lynn Leonard that nade--because
there are a | ot of reasons why people with these
di seases devel op nyel osuppression. TPMI defi ci ency
is only one of them but it is now one that we now
potentially are in a position to understand, to
predict and to prevent.

So no one has ever clained that | ow TPMI
is the only cause for nyel osuppression in children
with leukemia treated with this cocktail of
cytotoxic drugs. Number two, the ability to
associ ate these kinds of studies with ongoing, very
expensi ve but well-organized clinical trials.

There is virtually not a child with ALL in the
United States who is not on sone sort of a
protocol, and having the ability to connect with
those trials.

The area with narrow therapeutic indices
are within the area of cardi ovascul ar drugs and the
area of antineoplastic drugs, among others. AIDS

is going to be another area. Being able to
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associ ate these kinds of studies wth ongoing
clinical trials has clearly hel ped to devel op the
evi dence base that enables us to be having this
di scussi on t oday.

[Slide.]

Here is ny definition of pharnmacogenonics.

As soneone who has been doi ng pharmacogenetics for
thirty years and using techniques at first that
Mendel woul d have recogni zed, it is the convergence
of those kids of pharmacogenetic advances
irrespective of whether they deal with drug

met abol i zi ng enzynes or transporters or receptors,
with the dramatic changes that have occurred in
human genom cs whi ch have speeded the process up
and have devel oped technol ogi es which nean that the
i ssue of genotype or phenotype, it is going to be
much cheaper, the genotype, than the phenotype.

But there are going to be sone problens
and we need to tal k about those before we are done
and so we will.

[Slide.]

Here is the gene. It is easy for nme to
put the up now. Now you just type NCBI into your
web browser and you go look at it. It was about a

year and a half out of the Iife of Diane Oterness
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and Carol Szernlansky in nmy lab in 1996, we
published this gene structure. | won't bore you
with the CDNA which took a year and a half out of a
guy naned Ron Honchell's life--Ron is at the FDA
now-to get the CDNA. That is so ol d-fashioned,
paleolithic; right? It was five or six years ago.

So the gene is 34,000 nucl eotides |ong.
It is on the short arm of chronosome 6. There is a
process pseudogene in humans which really screwed
things up but we won't worry about that right now

[Slide.]

So, with that information available, Bill
Evans' |ab and our lab, within six nmonths of each
ot her, published the underlying genetic basis for
t he common pol ynor phi smin Caucasi ans.

It is called Star 3A. That is because
Bill had published a Star 2 variant that is |ess
common. It has two non-synonynous c-sni ps which,
translated into English, neans changes in single
nucl eoti des that change the encoded ami no acid.
see Roberto Guercelini |aughing. Wen Roberto was
a post-doc in ny lab, he used to bring a tape
recorder in and record our conversations and he
said he was going to play them back at half speed

to try and figure what the heck I had said.
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I think I got that right, didn't I,
Roberto? So here we have two non- synonynous
c-snips, one in exon 7 and one in exon 10. This
variant has an allele frequency of about 5 percent
in Caucasians. It is commobn. One out of every 20
copies of this gene in Caucasians is this variant.
That all el e has never been seen in anyone from Han
Chi nese, Korean or Japanese.

You can get the exon 10 variant and allele
facility, Howard, of 1 to 2 percent. Wuld you
agree with that--which is a little higher than what
you find that variant in Caucasians. But this one,
I don't think, has ever really been reported in
anyone who, like ny wife, would say that they are
truly a Han Chinese. W collaborate with sone
people in China. They are confirm ng data that
Howar d publi shed several years ago when he was in
Scot | and.

So this is the underlying basis for high,
low or intermediate. But let's kind of bear that
in mnd because what | amgoing to tell you is that
there are a whol e bunch of other variants that are
much | ess frequent. |If you are doing a DNA- based
test, then they also are associated with | ow enzyne

activity and at what |level do you feel confortable,
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Larry, with accepting that.

[Slide.]

I also bring up the nasty word "hapl ot ype"

because TPMI is a great exanple for hapl otype
meani ng all of the variants that are found up and
down an allele--that is, this is the nbost comon
variant in Caucasians. This is the npst comon
variant in Asians and it is found in Caucasians,
not quite at the allele frequency found in Asians.

Bill and | used to argue about whet her
this one, the Star 3B existed. | think he now
accepts that it does but at a very |ow frequency.

If we have a kid who is a conpound
het erozygote for a Star 3B and a Star 3C, they are
going to have |l ow |l evel s of enzyne activity. That
is very, very unusual anong Caucasians. It
actually nmay be nore frequent anong ot her
popul ations. Howard, | have seen sone data that
i ndicate that.

That is quite different than the
therapeutic inplications of what woul d give you
nmost commonly this snip and this snip in
het er ozygous whi ch woul d be one wild-type allele
and one allele like this.

Oh, ny gosh; DNA is not the answer to
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everything, says the fell ow who has been using DNA
for twenty--that is, it is going to get nore
complicated unless our friends from biotech can
come up with absolute ways to get us hapl ot ype down
approximately to the 10 kb that separate these two
snips. If you want to tal k about that in detail
we can. That is a nuch nore practical issue of
hapl ot ype than the kind of issues that Howard and
sat in another w ndow ess roomin NMontgonery County
not |ong ago watching multiple hapl otypes as a way
to actually get at function

This is a real practical issue and we are
going to have to think about it.

[Slide.]

This is just to make the point about
ethnic differences. This is data froma Korean
hemat ol ogi st-oncol ogi st, Dr. Parkash. She
published this is Cinical Pharmacol ogy and
Ther apeutics about ten years ago, 300 Korean ki ds.
She got this nice Gaussian distribution wthout
anybody here and wi t hout anybody down here. That
is, in general, the kind of data that you were
seeing, | think, too, and that has been reported
repetitively and that our Chinese collaborators are

seeing in Canton when they | ook at a series of
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et hni ¢ groups in China.

So the labeling is going to be an
interesting issue, and how you approach the
| abeling, how all of us jointly approach the
| abeling--1 use the royal "You" is going to be
i nt eresting.

This is just to rem nd you what that
Caucasi an frequency distribution | ooks Iike, but
there is another point here. Fromhere to here,
within this honmpbzygous high, these are peopl e who,
within the open reading frame, have the same
sequence, you have got just as much range of
activity as you do fromhere to here.

Does that nmake any difference and why is
that? One of the reasons has to do--so we are used
to allelic heterogeneity and ethnic variation in
allele frequency, but there is a variabl e nunber
tandem repeat that is GCrich repeats. This gene,
Ii ke nost of the nethyl- and sul fo-tranferases that
we study doesn't have a top box, but it has got
this GC-rich area with 17 to 18 base pairs repeated
fromthree to nine tines. The higher the nunber of
these repeats, the lower the level of enzyme
activity.

So not everything is a nonsynonynous
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c-snip, so you can nodul ate activity and, yes, when
we can afford to | ook at the entrons, then we are
going to find that there will be sone really
interesting stuff there, too.

So the current level of technology wll
probably tell us, nmpost of the time, who is going to
be high and low or internediate. It will mss sone
of them Howard nmay have a different opinion on
that, but it will mss sone of them The
percentage is fairly low. And there will be no
right answer to that question. It depends. It
depends on how inmportant it is to them

[Slide.]

This is just to show you that, in a
popul ation study we did--this is 1100 sanples from
Mayo Cinical Laboratory. W phenotype and do
about 5,000 to 6,000 of those a year, about half on
our own patients, half that cone in from outside
There are commercial |abs that do the genotyping.
The hi gher the nunber of repeats, the |ower |eve
of enzyme activity. A French group first reported
this and deserves credit for it.

[Slide.]

So, to sort of finish--we will finish kind

of where Larry left us; that is, the drug
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met abol i zi ng enzynes and probably TPMI and D26 are
the ol dest, best-devel oped, exanples, have served
to denonstrate the basic principles. TPM is
dramati c because the therapeutic index is so narrow
and t he consequences, and there are many exanpl es
like that example | showed you fromthe
heart-transpl ant patient, of death when this hasn't
been recogni zed in patients because the
consequences are dramati c.

So it helps to illustrate a series of
poi nts and they are good denonstration projects
that will help to develop principles that,
hopefully, will apply nore wi dely.

[Slide.]

These drugs--1 mean, it is fascinating.
It is too bad George Hitchings and Gertrude Ellion
are now gone. They were wonderful people and
think it is wonderful that they were recognized
with JimBlack for their contributions in drug
devel opment and how i nportant that is.

[Slide.]

I don't think that Dr. Reny, who, as
say, is retired fromthe Departnment of Biochem stry
at Bowran Gray--1 sat in his living rooma couple

of years ago because | go down there fairly often

file:///IC|/Daily/1023phar.txt (291 of 331) [11/18/02 4:47:49 PM]

291



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

havi ng a two-year-old grandchild there--so | get
down there often.

I sat in his living roomhaving a cup of
coffee, and | said, "Wiy did you look at this
enzyne in rats and mce?" He said, "Because Ceorge
Hitchings told ne it might be interesting." He
sai d, "Does anybody really care?" So it is nice to
be able to tell himthat what he did in 1963 peopl e
are still quoting and paying attention to.

I woul d be happy to answer any questi ons,
have clarification or corrections with this august
group, and | know a | ot of the people around the
table. | amused to corrections, not quite as many
as | get fromthe Mayo nedi cal students, but
woul d be happy to deal with any questions or
corrections.

Thank you for having ne.

DR. JUSKO Are there any questions for
Dr. Wei nshi |l boun®

DR LESKO. The conmment about the numnber
of tests being done at Mayo, 5,000 or 6,000 per
year, let's say, over the course of years, is there
any way that data could be | ooked at to answer the
question of clinical inpact that the testing has

had prior to and after--1 know there is a common
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denoni nat or of how nuch drug is being used, but it
is possible to look into the data to say that it
has had or hasn't had a clinical inpact and what
the | evel of evidence to address that m ght be?

DR. VEINSH LBOUM As long as the
commi ttee understands that what they are hearing is
anecdotal , idiosyncratic and one person's
impression, | will be happy--the test has been
avail abl e as a standard clinical test for
phenotype. | was trying to nake the point, this is
the case where you have got both phenotype and
genotype tests available and | notice that the
proposed | abeling said one or the other, think
about this.

The tests have been avail able since 1991
as a standard clinical test. By the way, | have no
personal financial interest in that test in any
way, shape or form | own not a single share of
any pharmaceutical or biotech testinony. The Mayo
Cinic is a highly socialist organization,

Scandi navi an Americans, so that when | do consult
for drug conpani es and bi otech conpanies, the
consulting fee goes back to hel p us achieve our
institutional mssions and research and educati on

Havi ng said that, then--1 nean, | think is
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inmportant to say those sorts of things. Having
said that, then, the test has grown froma few
years ago, | would said, 1,000, 1,500 tests. It
has grown dramatically. The greatest single growh
has not been in the ALL area. That, thank god,
al though it is the nost comon neopl asm of
childhood in the United States, is a relatively
smal | part of the use of these drugs.

Gastroenterology is the biggest part. The
growt h has been in gastroenterol ogy, dernatol ogy
and in a variety of autoi nmune di seases, in our
practice, the gastroenterol ogi st being the biggest.

We see sonething like, | think, 1,500 new
cases of Crohn's di sease, new cases, per year, SO
these are kids who are being started--and they are
general ly teenagers who are being started on these
drugs. These drugs are at the nminstay.

The inpact, in that area as opposed to the
relatively small and stable group of ALL
patients--and | don't mean to downplay that. |
just think we need to put this in context--is that
our gastroenterologists in the Crohn's disease
clinic in one acadenic referral center are
generally doing the testing at the front end

because they are so concerned about the relatively
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rapi d devel opment of profound nyel osuppression in
the 1 in 300.

If you are seeing sonmething like 1,200 of
these kids a year, then it becone a few patients
each year. W do see referrals, and | don't want
to violate any patient confidentiality issues,
referrals from outside who require prol onged
hospi tal i zati ons because of profound
myel osuppr essi on, not having recogni zed this
probl em

| realize that, in general, the
resistance, and | speak as a clinician now, the
idea is, gee, are you saying that we are not taking
good care of our patients or watching them O
course, no one is saying that. It is just that
this new informati on has cone along. W now
understand this variation in response to the drugs
and the question is at what point does the
cost-hbenefit ratio becone acceptable.

I firmy believe the answer is it differs,
it varies, for saying at this point we will test
everyone. Qur gastroenterol ogists, and once again,
I am speaking for soneone else, it is my inpression
that they test everyone at the front end.

The other issue is the issue of follow ng
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the course of therapy. One could have prol onged
di scussions and they relate to clinical practice
rat her than what the | abeling will be, about

foll owi ng the 6-thioguanine nucleotide levels with
regard to how is the patient responding.

I think that is a different issue but I
think we need to put it on the table. Finally, we
need to realize that there are going to be
practical clinical issues that arise if you wait
because nmany of the patients we see where fol ks
have waited, they are profoundly nyel osuppressed.
They have now been nmultiply transfused. W can't
do the phenotypic tests.

Even the DNA tests get confounded by what
they have received in order to treat the probl em
and there the genotypic test using buckle snears is
one of the things we commonly are called on to dea

Wi t h.

Now, | hope Mary is there. |Is Mary there?

If not, I will turn to Howard because Howard was at
St. Jude when | first met him He has been
involved right fromthe beginning with story and
certainly want to give Howard a chance to anplify
or correct any msconceptions | m ght have

conveyed. | |ook upon this as a dial ogue where we
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are all trying to learn together in this brave new

wor | d.

Howar d, any comments or corrections?

DR McCLEOD: | think there are nore than
Norwegi ans in Mayo Clinic. | should say that from

the start. You talk about Norwegi ans. There are
al so quite a lot of other ethnic groups up there
now.

DR VEI NSH LBOUM  There are.

Wei nshi | boum for one.

DR. McCLECD: One of the things that has
becone very clear is that this is not an ALL
boutique. The data that is nobst solid, from Mary
Relling and others at St. Jude, for what you would
actually do with the genotype comes fromthe ALL
literature. But the npst comon use,
overwhel mingly, is the rheunatol ogi st, the
der mat ol ogi st and the gastroenterol ogi st.

Unfortunately, those are three clinica
groups that are not as good as others at managi ng
acute toxicity. | say that as a general
observation rather than a personal inplication to
anyone. The hemmat ol ogi st s-oncol ogi sts are used to
peopl e crashing and sal vagi ng them So when they

hear about this sort of thing, if it is not part of
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their practice, they often say, oh, well; we are
doi ng okay now.

Talking to a lot of patients, things that
we don't really worry about |ike anem a and
neutropenia, do affect the quality of life quite a
lot. But, as per this norning' s discussion, how do
you put a nunber on a decreased quality of life in
terns of Jrgen's anal yses and these other
appr oaches.

A lot of things that are affected by, for
exanpl e, the 10 percent of the patients, the
het erozygotes, that get toxic but don't die, a |lot
of the things that affect themare hard to put a
nunber on. So, how do you go and make these
anal yses to make firner studies.

The ot her conponent that you nentioned is
that there is not the infrastructure in this nation
to go out and do pharmacovigilence in a way you
could in sone other nations. So the quantitative
| ongi tudi nal data for the inplications of this
testing is very hard to cone by.

Sone of the Scandi navi an groups are
starting to think about this and, hopefully, we
will get data fromthem about how you take an

entire nation's population and apply this in terns
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of the context of this drug use.

So we are left with | ess than adequate
data on the efficacy side of TPMI genotypi ng and
extrenely convincing data on the toxicity side for
TPMI.  So, the nunber of diagnoses that have been
made at autopsy is far too high and, froma safety
standpoi nt, the drugs that have been recently
pul l ed off the narket fromtoxicity, the frequency
of toxicities were much rarer than as seen with
TPMT

So, if you look at it as an exanpl e,
compared to the nore recent drugs, this drug would
be long. So | think those are just kind of sone
scattered thoughts to follow up sone of the things
you have al ready sai d.

DR VEI NSHI LBOUM Wil e Howard was
speaking, | would like to follow up on one other
thing that Larry said. The inplication was that
phar macogeneti cs and pharnmacogenonics is "easier”
than di sease diagnosis froma confidentiality,
sensitivity-of-the-patient, issue. And, of course,
that is true

The problemis that, in this exanple, TPMI
i s ubiquitously expressed in human tissue. It goes

back through evolution to bacteria. That is where
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Reny, one of the places, he first described it. W
don't have any idea what the natural substrate or
substrates is or are, if they exist, other than
xenobi oti cs.

But nost of the drug netabolizing enzynes,
so that | could tal k about
cat echol - O net hyl -transferase, which has common
genetic pol ynorphi smand, of course, it netabolizes
L- dopa and net hyl -dopa, but it is runored that it
met abol i zed--nmy old nentor, Julius Axelrod received
the Nobel prize, in part, because he showed that it
met abol i zes endogenous cat echol am nes and there are
data that it is arisk factor for a variety of
di seases.

The genetic pol ynor phi sm which we
described twenty-five years ago, is a risk factor
for breast cancer and it is a risk factor,
according to recent data fromthe NI H for
schi zophrenia. The fact of the matter is, the
enzynes, the proteins, will not sit still for
artificial definitions, that they just deal with
chemicals that are manufactured by the
pharmaceutical industry or come in fromthe
envi ronnent .

TPMI, we eventually figure out what it is,
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what it "does," and maybe we won't. But, as a
matter of fact, that is probably going to be the
exception, that the vast majority of xenobiotic

bi otransform ng enzynes will al so biotransform
endogenous conpounds and we cannot assume that,
because we have a test for, fill in the blank with
your favorite phase | or, in ny case, phase I,
enzynes, that they will not represent risk factors
for human di sease.

So | think that these nice boxes that we
arbitrarily, because of the way we organize things,
put things into, biology will refuse to sit still
for that. You may have a different view, Howard,
once again.

DR. JUSKO W have the opportunity for
comments fromour people listening on the
t el ephone.

DR. McCLEOD: ©h; wonderful .

DR RELLING Larry, hi. Can you hear ne?

I don't know that | have anything to add. | have
been | ooki ng over the product |abeling for the
mercaptopurine, and it is surprising for ne that
there are things listed, potential warnings, as to
having at this age--for example, renal (inaudible),

whi ch actually seens to have very little data

file:///IC|/Daily/1023phar.txt (301 of 331) [11/18/02 4:47:50 PM]

301



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

what soever to support it whereas we now have
probably sonmething like thirty or fifty

hi gh-qual ity applications indicating that TPMI
status is definitely associated with toxicity, and
there is no information in the prescribing as to
how to handl e that for assessing patients.

So | am having troubl e understandi ng why
phar macogenetics is being treated so different than
others for risk factors and variability
(i naudi bl e).

DR. JUSKO  Thank you, Mary. Your
conversation was broken up slightly but | think we
got the gist of it. Wlfgang? [No response.]

This is no Wl f gang.

Are there any other comrents on this TPM,
in particular, before we nove to the genera
questions?

DR. WVEINSH LBOUM | want to apol ogi ze. |
wi |l have copies for the conmittee of all of ny
slides and they will be made available to you
electronically. But | was building a doll house
for a newborn as of |ast night.

DR. VENITZ: Can | ask you a question
before you | eave? You nentioned sone di screpancies

bet ween the phenotype and the genotype. Can you
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el aborate on that? Wat is the frequency?
DR VEI NSH LBOUM  Actually, the only

point I was trying to make was that if we just

genotype for what we know today, we wll--and
Howard, | think, has published as good data as are
out there on a popul ation basis, we still are left

with a certain nunber of individuals and we
probably could debate on that for a prol onged
period of tine where the phenotype, which will be
|l ower internediate activity, won't match the
genotypes that we know t oday.

Howard, | think your estimates are about
95 percent and | will let you speak for yourself of
t he phenotypic lowactivity sanmples that would be
pi cked up that way. | will have to say that, in a
study we did, of 2,609 consecutive clinical sanples
fromindividuals, it was closer to 10 percent that
the phenotype, by which we nean internediate or |ow
activity, we could find no currently understood
geneti c pol ynorphi sm or ot her DNA-based sequence
information to explain that.

Howar d, you do have very good data.

DR McCLEOD: In the review articles, we
have tried to put 85 to 95 percent. Sonetinmes, the

85 falls off, but the real answer is that it is
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somewhere around 95 percent of the variants that
are out there can be detected by these three nmain
pol ynor phi sm

Some of the additional ones--there are at
| east eight, or nine, excuse me, published and
there will be additional ones that will be found
over the years, very rare singleton type variants.

Anot her inportant point on that is, if you
| ooked at the right side of Dick's histogramfor
the popul ation there, the 90 percent of the
popul ation that were wild type had a | ot of
variability. Sone of that variability will be
expl ai ned by other variants that are found, or the
NTR in the pronoter region or whatever you mght at
the DNA | evel, and there will be some variability
that will not have a genonmic explanation. It wll
be dietary influences or whatever you want to cone
up wth.

D ck nade this point already, but DNA will
not be everything for any aspect of pharmacol ogy
much | ess TPMI

DR JUSKG Maybe | coul d pose a question
that Larry brought up as one of his issues. Dick,
you indicated that it has been found that one-tenth

to one-fifteenth of the standard dose works well in
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children with ALL. |Is that also the case, also the
experience, of rheunmatol ogi sts and dernmatol ogi sts,
G people, in the use of these drugs in patients
with the other indications?

DR VEI NSH LBOUM That is a fascinating
question. | think, when | said that, | said that
the best data with regard to ALL were the data that
Mary Relling and Bill Evans have devel oped at St
Jude. They were the ones who really, | think, were
in a position to devel op those data.

Qur gastroenterol ogi sts at Mayo, because
they are big-time users, feel that the drug is
frequently used with am nosalicylates which inhibit
TPMI and that conplicates life, so we are going to
have all the conplications. | amjust reiterating
what Howard sai d.

He inplied that there is sone evidence "of
induction.™ | amnot using that in the NIH
study-section terns but of increase in |evel of
enzyme activity in patients who are treated
chronically with these and other drugs. There is
evi dence of drug-drug interactions at the |level of

i nhibition of TPMI and then, on top of that--so

life is not going to be sinple here--but, on top of

that, then we have the issue of what is the
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appropri ate dose in other diseases.

I think Howard, in his coments, was,
perhaps, a bit harsher than | mght be in dealing
wi th our gastroenterol ogic and dernmatol ogic
colleagues in that | don't believe that the data
are out there which are as conpelling as the data
fromSt. Jude with regard to ALL about how to
approach the bal ance between efficacy and toxicity
in these other disease states.

Howar d, once again, you may have a
different point of view

DR. McCLECD: | agree with you. | think
that there are sone people who go to the one-tenth
of the dose and titrate up based on toxicity.
There are sonme people that just stop using
thiopurines and go to a second-line agent. There
are sone people that do a conbination, depending on

the day of the week.

But, what there isn't, is good cohort data

of the type that Mary Relling has published from
St. Jude. That is what is missing, is these |large
cohorts where people were uniformy treated and
managed so that we can actually have nore

definitive answers outside of chil dhood ALL

DR LESKG Actually, | had two questions
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The first question is is the one-tenth of dose
based upon exposure to 6-thioguanine or is it based
upon a proportional reduction in TPMI activity?
What is the basis for the one-tenth of dose
recomendati on.

Secondly, if you were to think about
patients that are referred because of toxicity, or
at | east suspected toxicity, to 6MP, what percent
of those patients are, in fact, poor TPMI
genotypes? Do we know that?

DR. McCLECD: Mary, do you want to take
that one because you have the npbst recent breadth
of experience?

DR RELLING Can you hear ne okay? |
hear a crazy echo.

DR JUSKG Yes, Mary. W can hear you

MS. REEDY: |f you are on speaker phone,
if you will turn that off and use the hand-set, you

will get |ess echo.

DR. RELLING | amnot on a speaker phone

VWhat was the first part of the question? I|I'm
sorry?

DR. LESKO The first part of the
question, Mary, was is the one-tenth of dose based

on bl ood | evels of 6 thioguani ne?
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DR RELLING Yes.

DR LESKO O is it based upon sonething
el se?

DR RELLING The one-tenth of the dose
was based on clinical tolerance. Qur policy was to
use the TPMI status to determ ne whet her
6- nercaptopurine was the culprit drug or not. Once
we determ ned that 6-nercaptopurine was |likely the
culprit drug based on | ow TPMI activity.

Then we titrated that dose to the
peri pheral white-blood-cell count as we would do in
any ot her childhood | eukenia. So, actually, the
t hi oguani ne nucl eotide level still is extrenely
high in those patients. So | can't say that what
we did was the correct thing to do because we do
have sone concerns that there may be secondary
cancers in patients with those hi gh thioguani ne
nucl eotide levels even if they don't experience a
| ot of neutropenia fromthat.

So, we sort of disagree with the concept
of a target thioguanine-nucleotide |evel because we
don't believe that that has been established in ALL
and | don't know if it has been established in any
ot her di seases.

DR VEINSHI LBOUM  Mary, this is Dick
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Wei nshil boum Dealing with our
gastroenterol ogi sts, they would feel exactly--they
woul d second what you just said with regard to the
treatment of Crohn's disease. They are not certain
that the sane range of 6-thioguani ne-nucl eotide

| evel s are appropriate for treating Crohn's di sease
as are appropriate in ALL. After all, the targets
may be sonewhat different and what is the
appropri ate surrogate nmarker or markers remains
open to serious question and the best data,
probably, that are out there are for ALL.

So | think that the questions that are
bei ng asked are exactly the right questions.

DR RELLING R ght. To me, the best
rationale in |l eukem a treatnment is the fact the
every drug we use is nyel osuppressive. Wat TPMI
does is help us focus in on the correct drug to
adjust as the culprit for mnyel osuppression. That
can't really be said in noncancer diseases, in
gener al

Then, I'msorry; | don't know about the
second part of your question

DR. LESKO The second part of the
question had to do with patients that are referred

because of suspected 6-MP toxicity. How nany of
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those, in fact, are confirned to be poor
TPMI-activity genotypes?

DR. RELLING About two thirds, in that
presel ected group.

DR LESKG  About two-thirds?

DR. RELLING Yes; that is published in
the Journal of dinical Oncology |last year. So
those are very notivated clinicians. Those are
clinicians who were suspicious of thiopurine
met hyl -transferase insufficiency and who were
followi ng their patients closely and who were
motivated to enroll their patients on a protoco
and send us sanpl es.

Qut of those sanples that cane, two thirds
of themthat had (inaudible) also had at |east one
mutant allele for TPMI. |If we | ook the converse
way, if we look at all (inaudible) of
het er ozygot es, which nmake up 10 percent of the
popul ation, only about 38 percent of them had
toxicity that was severe enough to make us decrease
their doses.

DR LESKG Mary, that last figure, was
that--1 was trying to get the patient popul ation
there. |Is that patients in whomyou didn't know

the genotype in advance, but 38 percent of those
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eventually required a | ower dose? | wasn't clear
on that last thing you said.

DR. RELLING That's correct. So of the
patients turned out to be TPMI heterozygotes about
35 percent of themrequired a dose decrease in
order to keep their ANC in the target range. Now,
that doesn't nean they perhaps woul d have
benefitted froma dose that is decreased if only
they lower their PGN | evel because what happens in
that group, a huge percentage of them devel op
secondary tunors

So our policy is to decrease the dose of
TPMI noderately in all TPMI heterozygotes no matter
what their tolerance. That, for us, neans we give
them 60 mlligrans per meter squared instead of 75,
or lower if they are having acute henatopoietic
toxicity.

DR. JUSKO  Anot her general question that
was posed earlier by Larry is how reliable and how
avail abl e are the commercial tests to TPMI, for the
several people that are using them

DR McCLEOD: | think that there are three
different types of tests that are out there. There
is this genotype test. There is the phenotype test

measuring TPMI activity in red cells. And then
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there is the endpoint test neasuring the

t hi oguani ne nucl eotides. There are commercially
available tests for all three of those endpoints
that are out there that are robust and that perform
a CLIA-certified environment.

So, in terns of availability, they are
avai l abl e and they are robust. They are not widely
avail abl e. One of the npbst conmon phenonenon t hat
I find inthis is people calling up wanting ne to
test in the research setting not realizing that
there is a CLIA-certified laboratory that would
performthe test.

Al so, there are only a few one-stop shops
for this, so there is at |east one conpany that, |
bel i eve, does all three of the conponents. There
are other institutions that just do the
phenotypi ng, for exanple. A nunber of institutions
have a home brew where they will do testing for
their institution by not commercially outside the
institution. So a lot of the larger acadenically
m nded institutions will do that sort of approach.

Mayo Cinical Laboratories, which is
separate from Mayo dinic, | understand, but the
same place, offers the phenotyping test. Then

there is a conpany in San Diego that offers the
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genot ypi ng and the thioguani ne-nucl eotide |evels.
Dick or Mary could elaborate on that if there are
addi tional resources.

So it is available. It is not as well
publicized as it could be.

DR. JUSKO So, if a pediatric oncol ogi st
in Buffal o, New York wanted to test a patient, the
test could be done in a relatively--with a fast
turnaround sonepl ace?

DR MCLEOD: Yes.

DR HALE: Could | get alittle
clarification on the test performance? Do we know
about the false-positive and fal se-negative rates?

DR VEI NSH LBOUM | can comment on the
fact that our clinical |ab, obviously, has those
data. What we are really tal king about with the
genot ype- phenotype correlation was an attenpt to
get at, with regard to genotyping, the potential
for fal se-negatives; that is, we would m ss
pati ents whose phenotype--and it is an advantage,
actually, to be able to conpare those, at |east at
this stage in the devel opnent of the assays.

I quoted a figure, Howard quoted a figure,
fromone of the studies that he did which is an

appropriately highly cited study. Wth regard to
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the false positives, | think there are | ess data
avai | abl e because, in general, what we will do in
our setting, and | use the royal "W" because
don't do this, | don't run a clinical lab and I am
not CLI A approved for anything, is to go back and
retest anyone who shows up as potentially being

ei ther heterozygous or honpbzygous | ow.

Mary may know a good deal nore about what
is done with the genotyping tests O course, there
are broad issues that relate to the technol ogy
platforns and the way in which the snip
detection--right now, | think, Howard, we are
tal king just about snip detection. W are not
tal ki ng about hapl otype. Larry raised the issue.

I think it is going to be an interesting one.
Comm ttee Di scussion

DR JUSKG | think it would be
appropriate, at this point, to return to Larry's
| ast slide, the general questions for the
conmi ttee.

DR. LESKO Fromthe handout or fromthe
conput er.

DR JUSKG It is on another screen, so
let's start with the handout.

DR LESKGO It is on Page 16.
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DR JUSKG The first question posed is
what maj or findings would support the inclusion of
a genetically tailored dosing regimen in a package
insert.

DR McCLEOD: | will kick it off, | guess.
I think that there is already pretty clear evidence
for the relationship between a honobzygous vari ant
genotype and toxicity. So, to me, for the toxicity
evi dence is just a robust correlation between a
phenotype, such as toxicity, and a genotype or a
measure of the enzyne variant.

So, to ne, that data is already there.
The data for the rel ationship between a
het er ozygot e genotype or phenotype and toxicity is
| ess wel |l -devel oped. We did one study, a cohort
study, a relatively small study of
67 rheumatoid-arthritis patients, and found that
the heterozygous patients canme off therapy quite
acutely because of toxicity.

But that study has not really been
duplicated outside of a single Japanese study that
| am aware of that did evaluate that and,
thankfully, did find the same types of results. So
there is still nore evidence needed to really

define what the inplication is for a heterozygous
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genotype in the types of patients that commonly get
t hi opurine drugs.

So, Mary's study in the Journal of the
Nati onal Cancer Institute in 1999 for
chi | dhood-1 eukemnm a patients was able to show, as
she nentioned just a few minutes ago, that
sonmewhere around 35 percent of patients with a
het er ozygous genotype required a significant dosage
reduction. So we do have that evidence.

We don't know what the case is for
gastroenterol ogy patients, for rheunatic-di sease
patients or for the dermatol ogi c di seases. One,
one piece of mssing evidence is for these other
groups, which are the nore comon nunerically,
patients that are getting thiopurine drugs.

So one initial bit is the clear evidence
that this genotype will give you severe toxicity
100 percent of the tine, or the mgjority of tine.

DR VEINSH LBOUM | guess | woul d agree
wi th what Howard just said. For the honpzygous-I| ow
i ndi vidual s, the data are so compelling that no
Il onger will those studies be published nor, as
think I inplied, no longer will anyone even attenpt
to publish themfor a variety of reasons that go

beyond the scientific.
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For the heterozygous individuals with ALL,
| believe that Mary and the St. Jude experience
have devel oped data which indicate that this is
al so an issue, toxicity. On the
therapeutic-efficacy side, | hope | nmade this
point, the data are | ess conpelling. There are
data out there and it nay well be that as this
august group deal s with pharnmacogenonics, that the
more chal l engi ng i ssues and t he broader area where
phar macogenom cs potentially has inplications is
not necessarily this kind of denobnstration project
where we are |looking at the toxicity end, but
i ssues of individual variants and therapeutic
ef ficacy.

I think those will be challenging tines
and | am |l ooking forward to what you are going to
recomend as you begin to nove into those area
because | think that is where the broadest
application will apply.

Howard inplied that these drugs probably,
in today's world, mght not stay on the market.

But they certainly have proven useful in a variety
of settings and thank god that they were placed on
the market.

But, Howard, don't let ne put words in
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your nout h.

DR. McCLECD: | think that is exactly
right. If you ook at, at |east what | am aware
of, of sone of the drugs that have been haul ed off
the market fairly recently because of their
toxicity profile, the nunber of patients with
toxicity were much fewer than the nunber of
patients that get toxicity from azathi oprine or
mer capt opuri ne.

It is a situation where if this had been a
new drug introduced a few years ago, it may have
come off for that very reason. There have been as
many or nore deaths fromthiopurines that have been
published, in addition to the unpublished ones,
than the drugs that have cone off the market
recently.

So | think, if we |ook at that context--it
is too bad that Lew Sheiner had to fly back because
he had a mantra he was chanting throughout the
morning of trying to | ook at what we are conparing
thi s against.

If we are trying to look at an idea
worl d, we do not have enough data to say that TPMI
genot ypi ng, or any other genotyping for the nost

part, will let you tailor the exact dose for each

file:///C|/Daily/1023phar.txt (318 of 331) [11/18/02 4:47:50 PM]

318



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

i ndi vi dual patient on both and efficacy and a
toxicity basis.

But, in trying to nake a drug safer, there
i s enough evidence that this genotyping will make
drugs safer. One in 300 is not comon unl ess, as
Ri ck said, you are that one. |If you are that one,
then it is alittle bit too common. As nentioned
al ready, autopsy is terrible place to nake the
di agnosi s.

DR HALE: | would like to make a few
comments about Larry's general question there. W
have already hinted at the first one about the
fal se-positive and fal se-negative rates and comi ng
at this kind of froma statistical and utility
approach that those can actually be very inportant
when you | ook at because a fal se-positive rate,
when you have got a rare event, even one in 300,
you can wind up finding--in this case, even if you
have a 1 percent fal se-positive rate, you can w nd
up three of your four positives turning out to be
fal se positives which could deny therapy to peopl e,
or force themto alternate therapy

We need to | ook at the cost, not only to
peopl e who get the drug that shouldn't get it, but

al so the cost of withholding the drug from people
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who woul d benefit fromit. So we are tal king about
utility.

Things |ike the speed, conveni ence, cost
and reliability of the test all inpact on its use
and the fact that it is too cunbersone or too
costly, it won't be used at all. On of the other
things is actually the proportions. Wen one does
the utility, you have to have the nunbers--you have
got the one in 300 here, the 10 percent. Those can
i mpact broadly on whether it is a good risk-benefit
thing or not froma popul ati on point of view and
not just do we have a test. It is nore or |ess
fromthe popul ation point of view, does it nmke
sense for the population. So you really have to
thi nk about the popul ation risk-benefit.

The ot her consideration that has occurred
to nme here is the difference between a denonstrated
clinical benefit where you prospectively do this
versus the post hoc anal ysis where you | ook at the
peopl e who have had these events and then you say,
"Well, this was particular genotype." So have we
prospectively done a study using this kind of
screeni ng.

DR. McCLECD: Mary, if you can hear us, |

wonder if you could comrent on your data for
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fal se-positive rate because you are in a situation
where not only you are genotying but you are al so
phenot ypi ng, so you woul d actually have that
information, and al so the |ast comment about

whet her--1 am not aware of any prospectively
random zed trials where people | ooked at genotype
versus no genotype, either at the toxicity or
efficacy area, but Mary Relling may have that data.

DR. RELLING W have never (i naudible)
and, as far as | know, no one el se has of a
fal se-positive phenotype. As Dr. Weinshil boum
mentioned, there is a theoretical possibility for a
het erozygote in sone racial groups (inaudible) to
di stinguish from honbzygous, but there are ways to
get around that.

If we use phenotype only, we do see
putative fal se positives so we see occasionally | ow
red-cell TPMI activity which does not have
mutation. So, in the absence of toxicity, then we
generally retest phenotype, an independent sanpl e,
and usually activity is then normalized. There
m ght be very rare cases where the activity renains
| ow and we don't see nuch toxicity.

DR. VEI NSH LBOUM  That cones back to the

issue that | was raising earlier. You only know
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what you know and there was a tine we didn't know
about Star 3A. Once you know about Star 2 and Star
3A, then you find Star 4 which is a spice-junction
variant and Star 5 and Star 6 and Star 7.

DR RELLING Right.

DR. VEINSH LBOUM So you learn to | ook
further and further. The gene, itself, is 34,000
nucl eotides in length. | don't think anyone
sequences through the whole gene. So what is the
definition of a false positive? | think you would
have to go back and say, does the phenotype remnain
constant and, until we understand the functiona
inplications of every change in the DNA, we aren't
in a position to really answer the question

So you have to define practically what you
are doing. These are real-life issues that we are
all going to be entering into as we begin to use
DNA- based testing. But there is a difference, and
the difference is--you raise an interesting
question when you asked about the question of how
difficult is the test.

Phar macogenomi cs, runors to the contrary,
has been around for decades. |t has been
resolutely ignored for decades but it has been

around for--the concepts have been there. The
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maj or problemwith 2D6 was that, prior to the tine
that we understood the DNA base- sequence
vari ations, you had to use a test drug and mny
col l eagues, in internal nedicine and in psychiatry,
woul d not do that, so that the practica
reality--and | am just repeating what you said just
a m nute ago--was such that, unless you had a rapid
turnaround, reasonably robust test, our clinica
staffs, understandably, were dubious that the
cost-benefit ratio was acceptable.

What has changed with the genotyping is
that we now can, with a variety of technol ogy
pl atforns and so who cares which one it happens to
be, it will be different tonorrow anyway, wth sone
of the people sitting out in the audience, | hope,
bei ng responsible for that.

As the technology platfornms mature, the
DNA base testing gives you rapid turnaround and the
ability to get the information back to the
clinician quickly, hopefully validated in such a
way that we can feel confident about what we do
know.

I think that we need to be practically
m nded. Sonme of us, who have been using the word

"phar macogenetics,” | will tell you when | cane to
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the FDA ten years ago and phar nacogeneti cs,
everyone's pal ns got sweaty, their pupils dilated
and they weren't very interested because it wasn't
really a practical reality.

What the genomic revol ution has done has
been to make that a practical reality. That is
where the technol ogy changes have been different.
You don't have to give debrisogin and collect a
twenty-four-hour urine or ook at a plasma sanple
or even use caffeine as a probe. Now, once, again,
Howard and Mary have a different take. That is
part of the reason we are sitting around talking
about this today. There is absolutely no doubt in
my mind about that.

DR. JUSKO On that note, perhaps we have
resol ved Question 1, stating what mmjor findings
woul d support the inclusion of a genetically
tailored dosing reginmen in the Package Insert. It
sounds |ike, for TPMI, 6-nercaptopurine, there is
consi derabl e ent husi asm and consi derabl e use of
havi ng these genetic tests avail abl e, although
there are sonme scientific and clinical issues
remaining to be resolved particularly what does one
do with that information in terns of patients who

m ght need to have far snmller doses than the rest
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of the popul ation

In ternms of trying to generalize this type
of consideration, it seems very likely that it
woul d need to be done on a case-by-case basis, nuch
I'i ke Dr. Weinshilboum proposed, that one nust do
this with maki ng what we di scussed earlier today,
ri sk-benefit considerations will depend on the drug
and the types of toxicity and efficacy that is
bei ng consi der ed.

Easi er questions to deal with is the
second one, where in the |abel should such
i nformati on be placed? In the interest of tinme, |
will concur with what Larry proposed for TPMI. The
proposed |l abeling in that case seens to be very
| ogi cal positioning of the information as well as
the type of information

Maybe in the | ast couple of mnutes that
we have left this afternoon, we can, perhaps,
address briefly the third point, under what
conditions should testing be optional or mandatory
prior to dosing. Maybe we have addressed a | ot of
this already but perhaps soneone with nore
expertise could comment on that.

DR. McCLECOD: The conditions for optiona

testing are obviously a lot easier to define than
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mandatory testing. The problemw th mandatory
testing, even an exanple |ike thiopurine nethyl
transferase is that we have gotten by w thout it.
When you talk to pediatric oncol ogists that want to
bot her getting TPMI testing, they just say, well,
we just salvage the patients that crash.

While that is not a very user-friendly way
forward, it is the reality in a lot of situations
So, making somet hing mandatory has to have nuch
clearer evidence that it is cost-effective in the
true pharnmacoeconom ¢ sense of the word and a
beneficial way to go forward.

There has only been one anal ysis of
phar macoecononi cs in the TPMI exanple from Mayo
Clinic and there needs to be a lot nore. So, in
terns of mandatory, | think, in the general sense,
there needs to be evidence that you can either
benefit fromtesting everyone or that you can
sel ect the best patients to test.

One of the things, | believe it was Larry,
menti oned was that the patients that start having a
fall in their white count then go forward to
mandatory testing. That, | think, is a good idea.
There is no information that | amaware of to

select the trigger for that to be initiated, and so
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that is sonmething that would need to be worked out.

But that context of having patients
decl are thensel ves, at least in part, rather early
while it is still--1 hate to use the word "safe,"
but safe, would be one way forward to that.

Mandatory testing for TPMI in the absence
of clear pharmacoecononic analysis, | think is too
early. W need the information about how rmuch this
would really cost. | knowit is $300 an assay but
we don't know how rmuch we are saving by catching
the 1 in 300. So that sort of information is
needed before you can make that mandatory in ny
opi ni on.

DR RELLING | agree. | think that there
woul d be tremendous skepticismand hesitation on
the part, even of pediatric oncologists, to
mandatory testing. | guess that enphasizes that
the ot her therapy has a huge effect on one's
ability to diagnose the nyel osuppression but it
al so inpacts on how 6MP is in the context of all
the other therapies. | think it would be very
difficult to wite guidelines that would be a
sufficient rationale for mandatory testing before
treat nment.

DR, VEI NSH LBOUM  Mary, | woul d agree
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with that. | do think that this group--1 sit on
the Council for one of the NNH Institutes. It is
al ways amusing to me to hear themsay, well, this

isn't a mandatory policy. O course, that is |ike
an 800-pound gorilla craming in bed with you and
saying, "Don't worry; this isn't mandatory," or, "I
am fromthe governnent; | amhere to help you."

So, let's be realistic. |If the labeling
changes, even if it is not mandatory, the
inplications are significant and they will ripple
through the clinical comunity. So, as |long as we
all understand that, | couldn't agree nmore with
what you and Howard have said. | think it is
premature to tal k about mandatory testing, but
there are practical inplications to any |abeling
change which this group is nore sensitive to than a
basic clinical pharnmacol ogi st |ike nyself.

DR. McCLECOD: The | anguage that has been
mentioned, that Larry presented, and a lot of it, |
bel i eve, had been--Larry, you included a | ot of

Mary's stuff in there as well?

DR LESKG There was sonme of Mary's stuff

and sonme stuff fromour internal discussions
conbi ned.

DR. McCLECD: The nice thing about that
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| anguage is that, if nothing else, it increases
awareness that it is a problem and that sonething
can be done about. That, | don't think, is too
much to ask. | think there is enough data to
support that sort of thing.

The | anguage, at least the way it was read
today, was not gorilla-ish in terns of the way it
was present. So, if nothing el se, making people
aware of this sort of issue in the labeling is
necessary. There are people who, for sonme reason,
haven't heard Mary or Dick speak on this topic.
There aren't very many of them but there are a
f ew.

So that is necessary and there will be,
think, froma safety standpoint, although this is
hard to docunent, there will be lives saved through
this sort of inclusion in the |abeling.

DR. VEINSH LBOUM | couldn't agree nore
and | am enthusiastically supportive of the kind of
mld informative | anguage that Larry suggested.
just wanted to be certain that we were all aware of
the inplications of even noving that far which |
think is probably tinmely for this particul ar
exanpl e.

DR JUSKG | think we have had a very
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enl i ghtening discussion of this topic as well as
the others. This point in our schedule calls for
Larry to make some concl udi ng remarks.

Concl udi ng Renmar ks

DR. LESKO That is always hard after
about eight or nine hours of intellectua
di scussion, but let me conclude by sinply saying
thank you to everybody for their contributions
today and, again, for accepting the chall enge of
being on this committee.

I would say the quality of today's
di scussion and the intellectual |level net or far
exceeded ny expectations. | have been through
about a hundred advi sory conmittee neetings so far
and this one was very enlightening and very
hel pf ul .

I think, for you, the nenbers, as we act
in information com ng out of the commttee, | am
sure you will feel a sense of satisfaction that you
have contributed to the advancenent of drug
devel opment and regul atory deci si on-maki ng. CQur
commtnent is to nove forward on these issues and
to take the i nput you have given us and begin to
organi ze oursel ves to nove forward

When we see you all again in six or twelve

file:///C|/Daily/1023phar.txt (330 of 331) [11/18/02 4:47:50 PM]

330



file://IC|/Daily/1023phar.txt

10

11

12

13

14

15

16

17

18

19

20

21

mont hs, hopeful ly, six nonths, we hope to present
new i nformati on on these topics and al so we have
this backlog of other topics we hope to bring to
the conmittee along simlar lines of what we tal ked
about today.

So it was hel pful for us. | hope it was
fun for you and I think we are all hoping to nove
science forward for the betternent of patient care.
So thank you, everybody for comng. And also to
our guests who cane up on birthdays and, sone by
sone defective technol ogy, we really appreciate al
of that. Thanks a |ot.

DR JUSKO. On behalf of the committee,
thank you for inviting us and thank you for being
so well -prepared with useful information and
bringing in outside experts that considerably
enhance the ability to assess and di scuss these
t opi cs.

[ Wher eupon, at 4:42 p.m, the neeting was

adj our ned. ]
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